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Digital technology use, socialized service access and
farmers’ adoption of rice—crayfish culturing model

YANG Xingjie', Ql Zhenhong®
(1. Zhejiang Rural Revitalization Research Institute/School of Economics and Management, Zhejiang A&F University,
Lin’an 311300, China;
2. College of Economics & Management, Huazhong Agricultural University, Wuhan 430070, China)

Abstract To clarify the impact of digital technology use, socialized service access on the adoption of
agroecological technologies by farmers, this study investigates the impact and mechanism of the use of
digital technology on farmers” choice of rice-crayfish culturing model by utilizing data from 880 micro-farmer
surveys in the middle and lower reaches of the Yangtze River. The research finds that: Digital technology
use has a significant contribution to farmers’ choice of rice-crayfish culturing model, and the higher the
frequency of using digital technology to obtain information related to agricultural production, the greater the
likelihood that farmers will choose the rice-crayfish culturing model. After solving the endogeneity problem

with the help of conditional mixture (CMP) modeling and combining it with the instrumental variables
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approach, consistent conclusions can still be obtained. Mechanism analysis shows that the use of digital

technology mainly promotes the selection of rice-crayfish culturing model by improving the social services

provided by farmers. By subdividing the social service links, it is found that the use of digital technology

has a greater impact on farmers” access to labor-intensive related services. Further analysis reveals that the

use of digital technology has a more significant promoting effect on the selection behavior of rice-crayfish

culturing model among production-oriented farmers, as well as participating households in agricultural

technology training. The study provides micro-evidence for understanding the intrinsic logical relationship

between digital technology use, the acquisition of socialization services and farmers” choice of rice-shrimp

cropping model, as well as new lessons for targeted promotion of the organic integration of digital

technology and green agricultural development.

Keywords digital technology use; socialized service; peasant household; rice-crayfish culturing model
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T AR KA AR, BAERSORRR B35 . X RIEL
B R A X A R IR VR AR R AN A Y
HEVEFT, ELBE & AR P 50T B R (0 A3 i B,
SR 20 e O AR AR 2 0 SR I 2 32 v o R H A5 LA
125 B AIE

R2 HFHEAEAXNRPABRLEEX RN
Table 2 Tmpact of digital technology use on farmers’ adoption of rice-crayfish culturing model
EHCD mHC2) EHC3) EYEIEY
A5 Regression (1) Regression (2) Regression (3) Regression (4)
Variable REC R R BRSO BB R R fElR
COE SE COE SE COE SE COE SE
-
%Z%H#I.E%ﬁﬁﬁ 0.006%**  0.002  0.187***  0.035
Use of digital technology
I NIWEE &S
Frequency of use of digital 0. 153#** 0.036 0. 172#xx 0.036
technology
5] Gender 1.738+xx  (0.518 1.101#x 0.297 1.177+x0.300  1.127**+  0.297
HF iy Age —0.057#** 0.011 —0.341*%** 0.006 —0.031*** 0.006 —0.032*%** 0.006
ZHEH AR Education 0.019 0.027 0.018 0.015 0.007 0.015 0.008 0.016
S

AR fi. . 0. 054 0. 050 0.044 0. 052
Income stability
22 »
e 35121&%’{'53 . . 0. 486+  0.106 0.411%=  0.111
Business entity identity
FAANK 0. 149 0.076 0. 145%* 0.079
Number of labor force
b T AR

0.002%* 0.001

Cultivated area

0. 002 0.000
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F2 (8
[FH D [EH 2> A3 [ 05 (4)
s Regression (1) Regression (2) Regression (3) Regression (4)
Variable A bR REC AR REC RRER REC R
COE SE COE SE COE SE COE SE
HHEA 7 Soil fertility 0.096 0. 060 0.062 0. 060
"
o ﬂlﬁi . 0.003* 0.002 0. 004 0.002
Opening of farmland to traffic
g
,ﬂ‘i?k n.l” . 0.147 0.109 0.097 0.117
Technical training
LA TS 251
Y ”M”J\%ﬂ . , 0.321%%%  0.071 0.285%%  0.075
Economic benefit perception
e
ilb )&.ﬁuﬂ\%ﬂ . . 0.561*=  0.079 0.551***  0.079
Ecological benefit cognition
ZEn Bl :
e F AL 0.285%**  (0.045 0.248***  0.046
Smartphone usage
I 23 )
ARERFX 0. 300***  0.056 0.294%***  0.055

Human relations expenses

H B Cons

=15 Hunan 0.128

SERVLYY Jiangxi

R-squared 0.141 0.250
Prob>>chi” 0. 000 0. 000

2. 162%x* 0.827 0.314

—0.637*** 0.131

0.226 0. 848* 0. 505 0.971* 0.503
0.103 0.175 0. 130

—0.582%** 0.127
0.138 0. 256

0. 000 0. 000

FEAE Sample size

880

TE [ (1D~ (4D 5% 1 =56 Probit A5 59 73 51 5835 8 7 7 AR 75 (7 R 85 7 7 A el 30 4 7 R SR U AR OR AT D YRR o o o] e

SrAR R 1026 .50 M 104 B R F MK R

Note: Regressions (1)-(4) use a binary probit model to explore the effects of whether digital technology is used or not and the frequency of

digital technology use on the adoption behavior of rice-shrimp cropping model among farmers, respectively. *, **  and *** indicate

10%, 5%, and 1% significance levels, respectively. The same below.

3.2 HAEMAE.TETEF®

A9 32 258 o T AR vk R OV e A
7] L, 8 53 AT Z 615, 38 23 9 A= 1 A 38 2 4 atanhrho
12 %8, BHEH 45 R0 1% S KE B 47
AR AR B, U A AE N A PR R, TR
EXTN A ENEREE, HS 8 nsig 2B EFA N
0, B S5 IR A Al 45 R A %

2% 3 [l (1D~ (4D AT g, fiff ok oy A 1 ) R s
BT B AR SR A AR R A R AR SR I T 1] 5 e
AR REIF AR CR 9 . RS R KR T HIE
A3 AT — BT H PR A8 B0 50 0E (3 SRS R
e 0] R, AT A 2507 A A 8 FH X AR P R R S A A5 X
R G AR HEVE o I ) BT B R o R O % A
K YR DR T B, i, 42 ) e DT 5 A AR

Az IR AR A P e TR TR 55 K
S0, 6 SR A AR LA A AU A B AR AR
VRS GUTT WS 5 o W IR0 805 BOR i 3R B
U A A O TR A O, i TS B0 AR fil
FHORT A A B e 1 A SR 0 19 i 2 1 T PR SR 44 g
BRPAEA

oG P T RS B AN R BURFR &
BB AL T 25 R AT %, 32 2000 3 > ] A =m0 T A
AR B A RLPE EAT R 0 o Pl 4 1R C2) A (4D T
K R0 B AR R TR AR R (R A (] ) A R
W, A0 AR TR 100 e TT/KF b 12 35 e i
TR AR B [ AR R R R AN R 3 T TR R
VX AR R R AR R R A AT o A B R T
AEANE R SR AN AEA AN A ] R
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Table 3 CMP model estimation results of the impact of digital technology use on

farmers’ adoption of rice-crayfish culturing model

mHCD [mH 2> [mHC3) EYEIES)
7R Regression (1) Regression (2) Regression (3) Regression (4)
Variable REC RMEIR O RMC MR REC R REC 0 Rl
COE SE COE SE COE SE COE SE

R
ﬁ%ﬁ#?mﬁiﬁﬁ 2.052%%x  0.060  2.170**+  0.080
Use of digital technology
B BRI A
Frequency of use of 0.722%** (.047 0. 724*** (.093
digital technology
A A2 o 5 b DX AU
Control variables and & = » 2
regional virtuality
Insig 2 0.739%xx  0.024  0.743*%%*  0.024 0.280***  0.024 0.262*%x*% 0.024

atanhrho 12
b i 7 75 5

—2.074x*%  0.971

—2.146*** 0.558

—1.403** 0.319 —1.189%* 0.494

Village broadband 0. 043** 0.021 0. 041%* 0.023 0.002#%** 0. 000 0. 002+ 0. 000
coverage rate

HHW Cons 0. 8145 0.108 0. 8145 0. 108 2.004%*x (0. 179 2.218**xx (. 313
Wald chi® 860. 82 921.24 751.34 749.71

Prob > chi® 0. 000 0. 000 0. 000 0. 000

FEA Sample size 880

T T HAR B TR 22 00 B, T8 10005 CLO T2 2 25 i P Az 1 1) RS 807 AR A6 0 AR P SR AT RS [ (3D F (4D
SR I A A A I T R A AR AR P SR AN AT S B S

Note: The instrumental variables belong to the village level data, where Regressions (1) and (2) are the effects of whether or not the

digital technology is used on the adoption behavior of farmers after considering the endogeneity problem, and Regressions (3)

and (4) are the effects of the frequency of use of the digital technology on the adoption behavior of farmers after considering the

endogeneity problem.

3.3 HEKE

P B S 0 BT 5 3 A AT B R
A A2 A0 IR 55 R AT IR 2E A P R R AR A R 4 .
R i — 0K B 2 A AR R A T AS B 5 Rl
iof — 20 BT A B, B 3 B AR AL AR 5
Mo PRI FoR U, AR F A X AL AR 0 5 e AR
SCE b i L] AR S R AR 2 ) OC R AR
P b or , BEAT o VR AL AEAE o

LIE NN & N R A A P A
FE 2 AR 55 AR A5, BIVES R R {3 o 2 v Ak P AL
234k IR 55 A5 A5 1 A LR AR M VR AR 2R 98 1
LT o BB CO R AT, 75 A % oA ) &
B 2505 H R R A 0 R AR I AE 1% B Gt
AKAF- I 5 TE 1) 5 gk R S AR IR 55 3Rk A . [l IE

C2OFNCATE 1A A5 il 22 B 0l Xk #0028 B ), 505
TR AL R AMARAE 100 B9 GE it ok-F 1
3 UL WA AT 58 L A AG: 36 25 SR BT B . R H2
LA IE
3. =M NHESURSREARTXIIG

HITHERE

LA AL ] A6 6 A3 A8 A b e T B 5 A f
i B e A 2 A0 R 55 2R A 4l 7 A R A S A A5
RN o EANSR AN B AR T S, o A 2 AR R 57
ARAHAE LT HOR A 5 A P R AR AR R R 2
TR 14 1 T A2 IR, ) 2 8 S 6F AN [ 395 4 2 A i
W ZESACPE R o 2T 0 AR BT HE— 20 A OY Bl
e TR FOEA 8 AR B IR A, WAt 2 AL R 55 36
THEAT A 53, LS T b R B (8 ] 3 2 i AR A
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Table 4 Tool variable validity test

EPEIGP | (2) Il 5(3) I 5 (4)
A5 Regression (1) Regression (2) Regression (3) Regression (4)
Variable REC MR REC BB RE fRER O REC bR
COE SE COE SE COE SE COE SE

I
%ﬁ%&ﬁm%{ﬁ)ﬂ 0. 187 0.035 0. 126%** 0.042
Use of digital technology
B BRI R A

Frequency of use of digital
technology

A S R 8 R
Instrumental variable :

0.002

broadband coverage rate in
villages

1 78 ik 55 b DX AU

Control variables and I

regional virtuality

O Cons 0.314 0.226

Prob > chi® 0. 000 0.000
Pseudo R’ 0. 250 0.491

2. 571 #xx 0.768

0.172%*% 0.036  0.117*  0.040

0.005 0.002 0.003

= =)
7B 7E

0.971* 0.503  2.967*%x+  0.778
0. 000 0.000

0. 256 0.271

FEA H Sample size

880

TE < [0 CL 23 7 8505 AR 2 5 8 6 40 D 5 10 0T €2 1) e 98 A 88057 50 R o2 5 (o R T L 72 e G 6 T L 728 ) 200 5 D1 T (3D 43 B 05
FEARAE FH 2 0 4 5 Il 051 A [ e 8 A T L A i 6 T LA A 0

Note: Regression (1) analyzes the role of whether digital technology is used or not, Regression (2) tests the validity of instrumental variables

by including both whether digital technology is used and instrumental variables. Regression (3) analyzes the role of frequency of digital

technology use. Regression (4) tests the validity of instrumental variables by including both instrumental variables.

AR e 145 {9 AL 2 AR 55, 26 i A2 2 A P A AR I A A
R

F 2 6 ] DR 285 SR T, A8 55 8l AR R ER Y BT
T AR 25 I 1w R WA AR AR B 55 BRI 55 A
We I B I 55 3045 o FEBEARE ERLIR Y P HOR
o T ASC S 35 T 1) 2 W A it A AT 24 R 55 R B
PR 55 ARAT X 4 B % bR 5 AR AT AR R AN B
FRE 0 i B, AR PR 4 AR RUIR Y, LA B A Al
55 i), 2% W 55 A T 47 BPL A AL AR S A, i PL B
7 DX 35 1) s 3l 50 DR, LA Ml 283 AR R T H A AR
F5 PRI E B GG . IS5 B A AT B X AL Y
gy JH 5, REE A BV S AT R 8 AR A
A7 B o 55 A S 4 L, 9 IR 55 4R A TR LS 2
HEE TR o B H3 5 ASIE o
3.5 ETFRPAXBEMAKRBINSENSTRIES T

AR LA b SRS SR K IR BOR A B T
AP R B AR OR 9 (EAZ AR FAAR J2 - 1 78
R X, A AR PR RR B F I =

55 2477 T &I S5 Ak 2 #r

I 7RI, MBS A L T AR 6 AR
PURAREIE IR S 5 M0 7 R A7 5
RPN Z: 5 7 R AR AR AR A 20 8 A2
FHRE 5 o Xl B A 7 A P BEA ] 7 AR A A S
YRR SR AT 0, IR, RIS A 4R 446 T
B BB B AT BE 5 3% , 100 L 1 H: R i fige e
R SR 2 3 8 P 3 ) A TR AR B AR SR A XU
AR 1A 7 77 A R AR AR R AR AT A
3.6 REMRR

% 18 B BT BRI A ACRE R B R
A B B AT D, T HLBE A 4 B BT BoR
ol AR A o — e ok U, 807 15 AR (ol A3 v, DU
il BRI RE 23 5, LA B 43t l UM 2 A A5
Ao B AH R A JR R R 3 8 AT B R Al
KAE 520 BYGETF /K b I 35 1E 1] 52 Wi A& 7 A R 3£
B ARG , R 0] U9 45 5R — B, 00 28 DL W] S IR 25
RELATEHE
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Table 5 Mechanism verification of the adoption of rice-crayfish culturiing model by
farmers using digital technology and access to socialized services
HYI@P) [FT (2> [[HC3) =19 (4)
5 Regression (1) Regression (2) Regression (3) Regression (4)
Variable AEC BRI REC O RRER S R¥ PRER R R
COE SE COE SE COE SE COE SE

BerBR 2R
Use of digital 0. 599k 0.088 0. 594k 0. 086
technology
eSS SIEES
Frequency of use of 0. 156%*x* 0.032 0. 123#xx* 0.033
digital technology
2 1) 728 ik IXC R AL
Control variables and &5 pns N P
regional virtuality
W #I Cons 4. 2845k 0.071 3. 127 0.334 4. 218%xx* 0.102 4. 0245** 0. 560
Prob>F 0. 000 0. 000 0. 000 0. 000
R-squared 0.102 0.121 0.070 0.104

FEASH Sample size

880

T« 1 CO A2 43 W BT HA SR A5 IR A o k2 A IR 45 3R AT A 52 M [0 051 (30 0 (4D 53 7 50 5 4 AR B HIAE 38 X0 e P 4k 2 A MR 55 3

TR RZ IR

Note: Regression (1) and (2) analyze the effect of whether digital technology is used or not on access to socialization services for

farmers. Regression (3) and (4) analyze the effect of the frequency of digital technology use on access to socialization services for

farmers.
F6 AHSUBEREBADINMEANGEITHRE
Table 6 Re-examination of the mechanism of action from the social service acquisition
55 A MR TY Labor intensive Fi AR 2 E R IRFT Technology intensive
At KRG BRI AR e SRS BRI e
Variable . . . Fertilization Disease . .
Agricultural  Tillage Harvesting and . . Rice-planting
. . . . and drenching prevention )
Services service fishing service . . service
service service
-
%j%ﬁfj’ﬁﬁiﬁﬁ 0.138*** (. 488*x*>* 0. 090> 0. 096 0. 178 0.015
se of digi
& (0. 050 (0. 064> (0.019 (0.047) (0.056) (0. 054
technology
BT 1A R
?%&*@fﬁﬁ ?Ff 0.093*** (. 058*** 0. 064*** 0. 063**%* 0. 155%*%* 0.022
r n s
FEAUEREY OTUSEOT T 0.019)  €0.018) (0.017) (0.018) (0.024) (0.017)
digital technology
42 ] 722 5 0 3 IXC R 40
Control variables and =
regional virtuality
FEAS B Sample size 880

T« A BON B8 1 107 B0 BRAE o e b, SEUE S A I8 SR 328 A0 1800 i FR T i 7 ) — 50 s , 25 R 3R] — 51 6 % 2 4[|l 9 &%
AR RO 4524

Note: The coefficients are the average marginal effects of the explanatory variables. In addition, the empirical analysis is done using

stepwise regression, which is limited in space to be presented in the same column, and results such as the constant term are not

reported, considering that the same column involves two regression results.
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Table 7 Heterogeneity analysis based on famers’ orient and participation characteristic of agricultural technology training

AT AR

Livelihood oriented

REFYARS S

Not participate in

AR

Production oriented

REIEN S5 P

Participate in agricultural .
b & agricultural technology

A5 farmers farmers technology training training
Variable
[FT = 1D [ 2> B9 (3) ml 9 (4) [ C5) EYEI)) [l 57> [l 9 (8
Regression Regression Regression Regression Regression Regression Regression Regression
(D ) (3 4 (@) (6) 7 (8
Ky =2 A B
;&%%jﬁﬂ: T@ﬁﬁ 0.052 0. 269%** 0.126%* 0.130
s igita
¢ ol dig (0.218) (0.102) (0.063) (0. 082)
technology
o e e 1 i
?%HMET%‘% 0. 065 0. 193 0. 139+ 0. 172%+
Jeanenty oF e o (0.076) (0.038) (0.051) (0. 080
digital technology
A 2 A B 9 1)
Control variables P
and regional virtuality
i el 0. 6467 0.479*%  0.626%*+  0.047 —2.803%xx  —2.961**x —2.984%* —3.196%*
Cons (0. 184> (0.250) (0.084)  (0.115 (0. 889 (0.895) (1.372) (1.385
Pseudo R 0.311 0.218 0.217 0.311 0.249 0.255 0.335 0.343
Prob > chi’ 0. 000 0. 000 0. 004 0. 000 0. 000 0. 000 0.000 0. 000
> =X
e 290 590 592 288
Sample size
*8 BHMBETLTE
Table 8 Replacement of independent variables
FHCD [ (2)
Regression (1) Regression (2)
At Variable \ E— " E—
E 14 P o 15 S P o 15
COE SE COE SE
B BRI
Duration of digital 0. 269*xx 0.048 0. 197#xx 0.052
technology usage
A2 ) A% e 0 b DX 4
Control variables and i =
regional virtuality
I Cons 0. 490%** 0.079 0.056 0. 180
Pseudo R 0.151 0. 268
Prob>>chi’ 0. 000 0.000
FEAS

Sample size

880

TE < B0 CL 3 738 2R A $5 4 22 55k 11 DX 007228 5052 B AR i P IR X AR 7 SR 4 A 0y 9 52 5 [l )
(2 — 2025 T8 T 47 1 22 02 L 1X R 878 38 i 73 B 805 B A B0 I X A P SR AT D 9 520

Note: Regression (1) represents the effect of length of digital technology use on farmers’ adoption

behavior without the inclusion of control variables and regional dummy variables. Regression (2)

analyzes the effect of length of digital technology use on farmers’ adoption behavior after further

considering control variables and regional dummy variables.
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AHIE 9 TV Ui 880 13 SO AR 1 i A 4L
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BN B0, B0 B Al X A P e R S A A R 4
A WAL HEVE AT, OF HB T R Al R AR
A PR 9 R WF AR B X AT Re R K O A
TR AR (CMP) 45 & T H AR & 32 fff ge 9 A4 1 )
MG, BB Es RAKSR ST . 2O WL o BT R B
Fo AR A 32 238 o A 2 Ak MR 55 AR A5 A i Ak
Fef MR AR 2R B B0 AR AT ] I A A8 7] 55 b
P 3 AR P ARAT BT I 1At s AR 55, R B A
TR B IR, H 57 3l 2% 4 B IR AH OC Ik 5%
AR s . DU —F i &I, B+
A AR A P e I e 1 A 2R 4 1Y 52 T A7 A R A
25 AR PR RIS 5 P T
AT A Bl T A R AR R AT R
4.2 BR

FEF UL S5 B2 AR Oy i 0 ECOR A s

55— HE— 20 0 v A R Bl X BT R il i
B, M HE R R R FE AR AT b X HE T N H . — 2 DA
HE S R BT A HE B R AL, s AR A L DX Al
Bt # B , A RCHE 0T BOR AR AR R L XCHE T R
FH R A Ta) 42 0% B B A ) UK P 9 4R 42 07 fr
22 J2 IR A2 b B0 H R B A R CSCHE s R BOM BR
XA PR IE R G0 HA B X 00 e B R
ERN, $5 s A P AR AR 7 AR I v O BT BRI U
BRI RE ), 22 BB BB R R ta
Ay HE A 18 3 AR 3 A BT R R 2 il A A AR AR
A AT R A A 32 | DT 7 507 0 AR X & Al
HARBHET VEH .

5 R HOR 5 SRR 55 Z R A AL
G A PR S AR 55 AR AT B AL S8 L R P E T B
FHEOARM A B E RS TR 55 KA a8 T, S
T At o Ak R 55 T 4 b AR A P 5 BRAR AL A L
e o BRI, O 2B 45 a4k & 0 IR 55 15 B
G, 38 B AR R KA A IR 55 E R .
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