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Digital skills, farmers’ adoption behavior of crop-livestock
combined pattern and income effect:
Based on CRRS data

GUO Jinyong'?, LIU Yanduo', HE Yagqgin"*
(1. School of Economics and Management, Jiangxi Agricultural University,Nanchang 330045, China;

2. The Rural Economy Research Institute, Jiangxi Agricultural University,Nanchang 330045, China)

Abstract This study aims to evaluate the role of farmers’ digital skills in promoting the crop-livestock
combined pattern and its economic benefits. Based on China Rural Revitalization Survey (CRRS) data in
2020, this study empirically analyzes the impact of digital skills on farmers’ adoption behavior of crop-
livestock combined pattern using binary probit model and the income effect using the endogenous switching
regression model. The results show that: Firstly, farmers’ digital skills significantly promote their adoption
behavior of crop-livestock combined pattern, and the conclusion is robust. Secondly, farmer’s digital skills
can encourage their adoption of the crop-livestock combined pattern by improving their online information

acquisition ability, expanding social networks and enhancing participation in the e-commerce of agricultural

Wi B 2024-10-19

E&TH: BERAAMNFZESTA(71863017,42167070) ;i IFAH SR EZE ST E (20GL3Y) IIAEHE TR KA L4 R E I H (JD20056)
FE—1E#H: BIBWORCID:0009-0000-2529-6168) , %1% , EFENE R =R EHH K, E-mail: 390786327@qq. com

BEHRAEE: BIEE(ORCID:0009-0004-9123-6402) , Bl L5 . FENBRLFFESHELZFEM R E-mail: yaginhe@foxmail. com



A58

RHBIMAF . BT HCRE IR A A R R AN AT O 5 AL

3T CRRS ¥ 211

products. Thirdly, their digital skills significantly promote the adoption behavior of crop-livestock combined

pattern of small-scale farmers with farmland less than 3.333 hm? and of farmers with low land

fragmentation. Lastly, farmers’ adoption of the crop-livestock combined pattern leads to a significant

increase on farmers’ agricultural income. In detail, the agricultural income of farmers who actually adopt

the crop-livestock combined pattern would decrease by 82.92% if they decided against the adoption. In

contrast, the agriculture income of farmers who don’t adopt the pattern would increase by 115.63% if they

decided to adopt it. In conclusion, the study suggests strengthening the training of farmers’ digital skills,

making full use of the online information acquisition effects, social network effects as well as e-commerce

participation effects, and fully releasing the economic potential of the crop-livestock combined pattern.

Keywords crop-livestock combined pattern; digital skills; adoption behavior; income effect; endogenous

switching regression model (ESR model)
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Fig. 1 Theoretical framework for the impact of digital skills on farmers’ adoption behavior of
crop-livestock combined pattern and its income effects
F1 PAEMRERARPHFESEARNER
Table 1 Adoption of crop-livestock combined pattern of sample farmers in the survey regions
X A1 Ei=gan E Ko &t
Region Province Item Non-adoption group Adoption group Total
iR R 19 2 21
Zhejiang M/ % 90. 48 9.52 100. 00
AR R H X 1T FE 212 4 216
Eastern China Shandong S/ % 98. 15 1.85 100. 00
"R Ak 58 15 73
Guangdong i H /% 79.45 20.55 100. 00
TR Ak 131 3 134
3 (X Anhui i/ % 97.76 2.24 100. 00
Central China ] 75 F1EL 232 28 260
Henan /% 89.23 10.77 100. 00
B v ks 163 41 204
Shaanxi i/ % 79.90 20. 10 100. 00
M S 88 51 139
U 5 (X Guizhou L/ % 63. 31 36.69 100. 00
Western China gl F R 112 97 209
Sichuan /% 53.959 46.41 100. 00
TH L 111 130 241
Ningxia M/ % 46. 06 53. 94 100. 00
ARAE e X R P 226 11 237
Northeastern China  Heilongjiang 5t/ % 95. 36 4.64 100. 00
Gt FE 1352 382 1,734
Total M/ % 77.97 22.03 100. 00




214 I S

2025 4F 45 30 %

2.2 TEERE

DBl AR 5, BT I B RS 1 o AR
Tl 7 25 5 B SR AT AR P A iAo 2 B
BE FWMEE M, SR FEE ST A
B A AU B 05 A R SRS A AR AT
S TR 1, A5 0 B A R AT R RE S 0,
A P AR WA SR T AR P AR W A B R T A . DA
STEFEARRBERE 5 R RGN IR 45 G Bk
FUR L SR AR P ARl WA 5 2. 686 J1 TG .

DELHREER., AR LHRBELDEZ
Borpine . BOF AR RS T RCE MR A
FEEE U KAt 2 2 5 v B AR AR R A S i
B R I o BLSE ) LA RE T . B % 5 A
(Y 0, 8 B4 0 A 28 HE R | I 8 5 UK R RE R IR 4%
2] Ffe 4 3R A AR M BUFE B AR o DU A A
Fro Hor #h 2 aede & P RS G . QQ.VA
A IR AR B R IR AR PR B LR L RS
ek PR B/ FIT4 e WG CRHK P
P& 0 H RE A ORI B R BT A RE . Mo AR AR
I RE R F IR 455 B n A P B g !
EETARRNLF

DHLHN B ARG AL FAF B R 44
I 265 0 A 7 it LR 2 5 S A S BT AR B e
it % 285 5 B ORI AT I I HIL R A8 & o i 2 AH OC B

T, ANBIEFE R F A RE A R T I 465 3R L H R A
A T I AR R TI ER 4R EAE R R R T RE S i
5 000 G LA - B 25 I A 80T DN AR 2 I 45 5 R
P A 2258 1 7 i Je 7 T8 R 2% 52 B I R
LN E 2o

OFEHIAE T S MR, AW T B B2
VIE NN AR U R RO D 58 B B
2 15 Al S5 A AR AR, J2 15 2 A AR AL AR Ol 55
2 1) KBS G R, 2278 MURE | b 20 1 Al R
AR D W 45 28 78 FRAE , DL R R 308 A S £ SR
1 A5 R R AR AR D 2 ) A

YW AL . o AW TR A A A= e e 5 8L Oy A
A b IR 45 A A SR AN AT D XA P Al A B
i | B SRA Y v 28 A A7 — AN R W A b IR 45 5
AR AR PR ARER . S5
W5 i S R ARG, R IRUAT S 2D A S U AR Sl
Ao [RLAS G Al A A A e SR A R 3 4 A R
LA B e PRI B I 2 A — A AR
947 DR SR 1 2R B H 0 8 AR [ A A R
2 b F7 45 5 B Y L R g, AR P BT T RE T AR AL
PiAT 0, R Al 7 45 A B X M 50wy | (R A o
AN LA R W A P AO WO  2 TRU E EAG BE
A

AU S A ESE T IR 2 PR o

®2 TERESHRESIT

Table 2 Variable settings and descriptive statistics
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Variable Variabl Variable definition and — =
ariable B 7
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I G RN AT A [ .
S .4 N S =
b T Adoption behavior of crop-livestock flm ;;;Vﬂoﬂl REGEA R 0. 000 1. 000 —1.000
Bl ** S combined pattern ’
Explained _— N
variable P R A IR AL A
. . AR A A 2 2.491 5.177  —2.686%x
Agricultural income of farmers .
AL i o0
L i 2
C BT e “I‘A?L\‘ Ah\ n/\ Ab\"—u’}
ore el FRACHE JRERE R ) 1154 —0.112%
explanatory Digital skills RE 3 WU S A 23
variable
R 7 RE A F) R 4 Ak H
2l R \ )‘ ) Al g1 THEA .
*ﬂﬂi]ix; 2 [ {2 B2E iifﬁ%(ﬁﬁfﬁ SES
Mediating A ‘o online inf don SN E=1; 4.024 3.943 0.082
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Variable Variabl Variable definition and 0 0
ariable 2
category assignment AR RN tﬁ )
Non-adopters Adopters  7-statistic
FE2s 2% g 1% 5] 5 000 TG LA I 1 3% 6. 961 6. 976 _0.015
B 75 5 Social networks T A ’ . .
Mediati
I L e P T 7 R 7 3
varabie E-commerce participation in . 0.039 0. 050 —0.011
. M3 5 =151 =0
Agri-Food
P53 Gender B=1:%=0 0.820 0. 809 0.011
i Age ZUIHE IR 53.162 52.055 1.107+*
= K L2g=1;/h¥=2;0h
=2 2= FH AT
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Farming Land fragmentation
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Note: *,** and *** represent 0. 10, 0. 05 and 0. 01 levels of statistical significance, respectively. The same below.
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Table 3 TImpact of digital skills on farmers’ adoption behavior of crop-livestock combined pattern
5 7 1 Model 1 B 2 Model 2
Variable E3 il i £ F A FRIE IR
Coefficient Robust SE Coefficient Robust SE
Ber i fig Digital skills 0. 102 0.043 0. 088 0.050
P51 Gender 0.075 0.096
R Age —0.007%* 0. 004
ZH H B Education —0.039 0. 045
filt RO Health —0.046 0.037
4 51 B4 Party membership —0.180% 0.096
Al Part-time farming —0.125 0.083
B S AV Ak
?ofperftl]i:e{:alicipation 0. 266 0- 090
W25 5 )
;/Z\zgirkicj:hfrgﬁffur force 0- 091 0-041
275 MBL Planting scale —0.039 0.030
YRR o RE
i—:nijiﬁgiﬁgﬁfitin 0. 007 0- 004
NE N
f;‘kijjlilljral subsidies 0.022 0.018
Hi %% Village topography
(LI 5 i Plain-based)
el Hill 0. 327 0.099
111 X Mountain 0. 937 0.092
0 3
ijiijiiﬁtftownship T 0Ol 0-006
BT Constant —0. 882%x* 0. 058 —0. 811%x 0.348
FEAN I Sample size 1734 1734
Pseudo R 0.003 0. 106

TE AR T 2 53 530 2 RN A 5 A ik A A I B R AR 7 R TR 4 S R AT S A T AR

Note: Model 1 and Model 2 estimate the impact of digital skills on farmers’ adoption behavior of crop-livestock combined

pattern. Model 1 excluding control variables and Model 2 including control variables.
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DHEHAEA . T 708 UL E AR EUT R RE
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Table 4 Robustness test results

R 1. T H AR 3 1%

% 2. PSM  Model 2: PSM method

AR Model 1:

RT3 S AR

: ' 3 218 DG i RN Oy G ie Model 3:
Variables Instrumental variable  Nearest neighbor Radius Mahalanobis Replacing the sample
method matching matching matching
erdne 1. 919%xx 0. 095%
Digital skills (0.464) (0.051)
B s A L R 2+ Ak
\t;;"ﬁfﬁjﬁ“&f 0. 054+ 0.052+ 0. 054+
r farmers hav
cre farmers aave (0.028) 0.032)  (0.029
mastered digital skills
e 2
S 5 1l 2 4l 4l 1l 46l
Control variable
LUl — 5. 483%*x* —0. 756%*
Constant (1.266) (0. 357)
DWH £ 5 { 25, 332
T HAR 5 (1) ofH 6. 190%**
BB R 38. 337k
Wald ¥ 56 27. 600%**

3.3 HFREXNKRPHFALEERARNITHANE
i AL 761 53 4

R AT A 2R S 23 B, B B R T o I RE A
R ERER A2 W% NS 5 AR R,
e kA P Fih IR 25 G BEACRNAT Sy, S8 VLA BT
G, AS B 2R B A 36 B 5 A S B A AL A
KA T XS RPN AT 5.

H1 2% 5 10, 07 R 1 52 T 1 3 e ot AR P R
W BE R I RAL S MBS 5457 . K

)P B IR 0 g AR AR A S, — T DR b R A A
SR 28 5 AR 2528008 A R G, 2 e S A
P, 7 — D7 T RE A 5y o A MR B 42 R IR )
R, 02 JE A 7 SR AN AT O 5 A 2 I 465 1) 3 1Ak
ARAF B SRR, B AR A0 KR, [ i AT 7 A A5 R
VWAL, 3 A PR A R 5 2 55 A400™ il v R T 42
TR AR RS B A 7 B ) S T, LA Pl ek L R
VB PR D REVE — 2 TR TH 9 X Ak AT
i 4, OF S T R R G A B R T 4R TR AR

£5 HWAHKELER

Table 5 Test results of impact mechanisms

o B 1L b f B
= Model 1: Access to

R 22 4t 25 W 4%
Model 2: Social

AT 3. e = S 2 5
Model 3: E-commerce

Variable L. . . .
online information networks participation in agri-food
B e 0. 224 0. 893k 0.155*
Digital skills (0.043) (0.244) (0.085)
¥ 25
S ¥ s s
Control variable
H R 0.242 — 2. 038k
Constant (1.633) (0.635)
Pseudo R* 0.048 0.068 0.105
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YR 4 [ A 3 A 6k FIUASE 2878 7 B B B B
TR HRASE 34 31 3. 333 hm?(50 ) K L b4k 1 B iE
SRR P A N S N P AT A AL I L 5
FUNR 6 TR BT HRR AR /N AR B R 45 G A
HORAT IA B W, m]RE M IR R T —
J5 T, /N AR P T I BT K {5 BRI IR A R BT
Al TG BE /N A 7 R B I 3R BRIl £ 2 R U [
AR A KU 5 55— O T, RS P A B — o A 5% B

o X R e I 4 4 R SN S TG A B L T K
ARG B SN A B e R RE Y R T I B
e TR AR 1 SR g Bl R 4 A X

2)FET L ot A R AL R R S ST B9 0 A

AR AL 2 HUBOR 55 3l A SN A Ay e
RUSAS SRR SR ES SR IR AT . ABEFES % X
PEAEC A b R BT A TR A 4 RS
b B B R L BSORE AR A 3 3 DA A 200 R A 4L R s 2
FEAGZE, 3 Sl EAT Bl S5 RN 6 TR o BT H B
XU 0 R AL AL AR P B i R 45 5 R AT O AT I3
TE RN o A RE 0 B R AR AR A7 AL A P £ AN [ b
B8] %4 Sy it N T RE 2 1) T A0RS 58820, B R AL
P57 8l AR B & 2605 18 IR 57 3l 2 5 A %2
A BUF B RE A B T X 2R AL AL P Rl IR 4 A X
RANAT O 1 e BEAE R R

x6 REMESWER
Table 6 Results of heterogeneity analysis

A N AL IR 241 0 b 21 [ R )

Variable Small-scale farmers ~ Large-scale farmers Less fragmented group More fragmented group
B e 0. 094* 0.043 0.138* 0.018
Digital skills (0.054) (0.157) (0.079) (0.068)
TS
e i il i il i il il
Control variable
B —0.768** —3.055% —0.830 —0.297
Constant (0.368) (1.700) (0.535) (0.475)
*%ZISE . 1491 243 889 845
Sample size
Pseudo R* 0.117 0.196 0.176 0.068

3.5 MAELARKXRAIT AT RAR LN
=AU

AT S B I — AR AR PR SRS A R
KANAT GRS , 36 7 45 1 T Fh 3 4 SR 4
A5 SRR AE A AT M 11 P9 A 2 B A R A 4
R PR LU 30 1R 5 Geit it 98. 140,76 190 1Y
et oKV b b 2 4 e 7 R RO Dy B AH L ST
14 JEA R, TF WA A P AS AT ORI PR 38 5 300 ) 3k 3 O
25T ER N A e e B R AT Al 3

AW G R AT S 805 A2 AR Dl RO AR AR
40 YRR v A i Tk 9 AR M RS L R P I A R
o7 A Y A T A5 R R FE 22 U A AR AE T
T 79.82% M2 Ui # AR EE P £ T2 th
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RO T g 5 A MR 7 AL 6 T 2 P B O A
A7 35 i) s, R RE AY DRI R S AR AN Sl
PR AR A A 7 ) A R 57 B B Bl D A Al
WA 5 i IR B0 X A SR 3 20 A4 P i A A A i 3
TE 1) B2 0, 3 2 A Sl R ) 4 BRI 20 8 O A 3 55 £
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VAt T I A 2 4 AR TRl A 7 AR TSR 8 2 A
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Table7 Estimation results of the crop-livestock combined pattern adoption model and income effect model

KGR PR IR Adoption model

e A AR Income effect model

R L

e IR a5 & B ACRMAT N KRR R P
Variable Adoption behavior of crop-livestock Non-adopters Adopters
combined pattern (N=1 734) (N=1352) (N=382)
Hor e 0.006 0.003 —0. 004
Digital skills (0.040) (0.027) (0. 054
4 531 —0.086 0.091%* 0.196*
Gender 0.077 (0.050) (0.107
A 0. 008+ —0. 007*x* —0. 015%xx
Age (0.003) (0.002) (0.005)
ZHFRIL 0.029 —0.010 —0. 060
Education (0.039) (0.020) (0.051
it FRER B0 —0.042 0. 060 0.057
Health (0.030) (0.019 (0.04D
5E 5% 5y —0.148* 0. 049 —0.051
CPC membership (0.078) (0.049 (0.115
SR A 0.059 —0. 109%x —0. 224%x
Part-time farming (0.067) (0. 043 (0.095
PR uE ) I (= —0. 318*xx 0. 197 0. 044
Cooperative participation (0.072> (0. 045 (0.119
Aol 57 3l 13 N 0.031 0.003 0.044
Agricultural labour force (0.033) (0.022) (0.047)
2L —0. 155%x 0. 185 0. 228
Planting scale (0.030) (0.016) (0.041D
AN AR —0. 011 0. 009*** 0.003
Land fragmentation (0.003) (0.002) (0. 006>
Al 4 i 0.014 —0.001 —0.009
Agricultural subsidies (0.015 (0.010 (0.02D
Fr Bz 0. 188 —0.108** —0.313%x
Hill (0.080) (0.050) (0.129
X 0. 582 —0. 391 #xx —0. 335%x
Mountain (0.08D) (0.052) (0.157
B 2 HE —0.011* 0. 004 0.017%
Distance to township (0.006) (0.003) (0.009)
1 R 57 0. 488%*
Behavioral imitation (0.195
g e —0. 862%x* 0. 324%* 1. 719%xx
Constant (0.330) (0.18%) (0.516)
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RGP R B Adoption model

W AR A RS Income effect model

SR EL

Sk Fh IR G AR NAT N ARG P KR
Variable Adoption behavior of crop-livestock Non-adopters Adopters
combined pattern (N=1 734) (N=1352) (N=382)
, —0. 301 k%%
InGia (0.023)
r — 2. 789k
(0. 345)
. —0. 275w
o (0.045)
1 —0.124
o (0. 303)
LR 98. 140%x*:*
Log Likelihood —2327.893

A TS 1k — 25 D05 SR 45 A B R A AT O
AR AR T (1 SF- £ b B G NE ( 3R 8D, I X SR 4 4
TR SR 0 2 4% P 1) A M WE A HE 25 %5 88 23 A [ Ay
ik (E 2) o SR BN R PR IR AE A AR T
N FERER PR YA . BRI, e g5k

IR, RN R IR 45 A B AR P o B 5 A R4,
HoA A A KG T FE 82,920, 4 Ml T A 1 48 56 %5 )i
SR AT TR WY A s R R AN Rl 3R 4 A R e T A
B FER AN, A W ACKE 3 115, 6304, Ak e A
1 1L 5 %5 2 70 A 2R IR B A A% o Pl IR 2 5 i X

R8 ML AR GRRIT R 7R M BN B 40 38 35 B i &
Table8 Treatment effects of farmers’ adoption behavior of

crop-livestock combined pattern on agricultural income

KK Adoption behavior

A FEEN Treatment effect

28 51
Group R ARRA ATT ATU
Adopting the pattern ~ Not adopting the pattern
”A‘dm Fmﬁ 4.139 0.707 3. 4324
opters
P
;E”‘QVZ TQF 5.712 2.649 3. 063%x
on-adopters
3 r ' 0.8
| SRARLAAR P HIPLE LA — KRR TR
s 1 Fitting agricultural income of adopters > 06k Counterfactual agricultural income of non-adopters
22t ﬂ — — RINEARS MR FTARAA 'z :“ — —  RRAALK P AR
:é Il Counterfactual agricultural income of adopters ;;, 04k I Fitting agricultural income of non-adopters
g | 50 n
L Il
TR 2ol
5 I g 02
X |1 X I/\
0 [y 1 1 ) (V! T I I )
0 ) 10 15 0 10 20 30 40

AT IG  Agricultural income

LAV /TI TG Agricultural income

2 RHMARPFRRPARP BRI NBEZEZ EE

Fig.2

Probability density plot of agricultural income for adopters and non-adopters
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