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Abstract

Based on the provincial panel data from 2013 to 2022, this paper constructs an indicator system for
agricultural digital development, uses entropy method to measure its level, explores its dynamic
evolution and prediction, and analyzes its impact on the income gap between urban and rural resi-
dents through a fixed-effect model. The results show that China’s agricultural digitalization has ex-
perienced initial expansion and structural adjustment since 2013, and its resilience has been en-
hanced after the impact of the epidemic, but the regional differences are significant, showing a pat-
tern of “strong in the east and weak in the west, fast in the south and slow in the north”. Through
benchmark regression, robustness test, and intermediary and nonlinear test, it is found that agri-
cultural digitalization significantly reduces the urban-rural income gap, and there is the intermedi-
ary effect of industrial structure upgrading and the nonlinear “inverted V” threshold effect, which
enlarges the gap at a low level and inhibits expansion after breaking the threshold. Based on the
conclusions, the paper puts forward policy suggestions such as coordinating regional development,
implementing the digital transition strategy, and improving the threshold regulation mechanism,
in order to optimize the allocation of digital resources, promote the fair sharing of urban and rural
factors, and help achieve common prosperity.
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Table 1. Indicator system of agricultural digitalization level
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Figure 1. Time-series diagram of the overall agricultural digitalization level and its growth rate
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Figure 2. Heat map of the development level of agricultural digitalization in each province
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Figure 3. Time-series diagram of the regional agricultural digitalization level and its growth rate
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Table 2. Step transition probability matrix
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Table 3. Step transition matrix of spatial Markov chain
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Table 5. Descriptive analysis
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PRI 1% R E A, RUPAOEF IR TR Z R B B8 . FEHER, B fesoR
B AR, RIPR R, FHERMLBORSETH BN P AR B AR AR IF 18 0™ H 2k
FEAG S POEI YT, B R B IRE, MR RAYY, IR IR S T R, ARG 5 i
fiio

FERSAY 5 oy, [EE BRI BT R ) RECN 2,518, 5%/KF R3S, RMTIARBAR MY IR 2 W2
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Pho $U AR TN, ST AT AMNIR T, A KRR it B2 AR R AR 5 R AE R
A% at. FHBIHEE I REON 1.652, 5%/K 83, BoRIRiiEROR AU S AL Nl 2 20, A
TIRERAIKN ZBON-31.316, 1%K1 53 , R s S 808 N D LE BT S T 55 3 1 g S WO 7,
MTAENR 2 ZE8E . T WARFE RECN-0.017, S%/K R, WHIHARTI 5 FE IR RIS E
BRI LT RN, HEM4s NN ZRE .

Table 6. Benchmark regression

6. EAEET
A hE (1) (2) (3) 4 (%)
. —0.879"*" -0.879"*" —0.832"" —0.235"" —0.184""
fM K
(-10.32) (-10.53) (-8.65) (—4.04) (-2.99)
e 6.557"" 6.069"" 2.458"™ 2.518™
[i] 5E BE =L TR RE )
(3.55) (3.24) 2.37) (2.44)
. -0.804 1.615™ 1.652™
R AH AR
(—0.60) 2.17) (2.24)
. —33.485™" -31.316™"
NITBEAIKF
(—24.84) (-19.31)
-0.017"
A FEE
(-2.36)
‘ 2.651™ 2.509""" 2.519"" 3.179™" 3.267"
EaER
(194.33) (59.56) (51.18) (83.81) (61.80)
Observations 310 310 300 300 300
R-squared 0.277 0.308 0.304 0.790 0.795
Number of id 31 31 30 30 30

W SR TSHE, p<0.01, “p<0.05, p<0.1.

4.5. R

ARSI I A R A A X A LA S S B L T =M 7 S0 T S R AT R AR VA R, DA
RATFC TP St S Rk . SRR 7 o

4.5.1. EniEHITEE

RERY 6 EAERY 8 3Z LGN NI AMFIREE . SRAEAL AT RO T TR AR &, LB AIE R O 25 18 i Rt
Mo RANECFEA KT ZEAE-0.130 £-0.172 Z 18], BITE 5% K VA F/K T8, IESLHL /MK £ W\ Z R 1)
FRE RN . DLRETY 8 9, AL KT RBUAN-0.960 (t = —5.00), 7E 1%KFE3%, RUWHY RAT
RALRAT IR B BURN TR RE0N 0.604 (t=4.43), TE 1%K 0%, SOWIFESE B G54 b i
)P SR B RAS G, I TR REAHL T AR AR A B B M AR W AMIFIBGRRFE RECH 0.031, Kik
St E

45.2. HEEARKRE
2000 4EREN A MO IR OO e B B SE A Ml A= S I S AR SR T
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Tk, EEE

£ (6 5 N (2R 7/ ke ol G RS v W e 1N | T RN B 4 6 5 N2 7 AT/ 1 B AR N D VR R S AR
ST B SIRIEWE . AR T RE T S U 2 N RO 2 b . I 9 HilER 2020 EAURE
Ja s AE KT RECN-0.131, 35 10% 8 Z R, BDNIEE R SMWER I, AW BCT O 4R 2 U
NZEFRAAEAE B2 I E ]

4.53. FIBRERED

DA ) T T R AR 1 P S A 4 R R IR AR, Y 10 X EAT BB ELAE T AL TR . EEET M AAT
BUZ AR5 PR RAFIE, o M BER AN e A 8 S s B A S, 7330 2
FRWEHUH S E B ARG T2 5. 45 B BR A EC T KT R BON-0.149 (t=—2.19, p < 0.05),
BHEAN(S) RBARHEIRTT 14.6%, 5%F0iH 5 EIRIEH 8 0 M X & M . 45 FAESe: HERRATBUR IR
P B AR AR DX T, AR A R — MR A8 3 2 O 22 B (RO SRRS T aiat,  HR BBt
P GE A8 3 BE ZR R S5 44 (¥ P A FH LA B8 B 2 o o i 2 )

Table 7. Robustness test
= 7. REMRI

5 (6) 7 (3 ©) (10)
/] \E
T 0 AR ARIEFEARIX [A] AR E T
N -0.172"*" —-0.096™ -0.130™ -0.131" —0.149""
LM H T4 KE
(—2.64) (—1.47) (—2.05) (—1.94) (-2.19)
. o 2.534" 2.054™ 1.132 1.450 0.918
[ 58 BE P BT RE )
(2.46) (2.05) (1.15) (1.42) (0.83)
. 1.608™ 2.138" 2.220"" 1.723" 2.790""
Bl A Hr e
2.17) (2.95) (3.17) (2.38) (3.91)
» —31.400"" —24 487" —21.929**" —21.854™" -26.210™"
ANTTBAIKF
(—19.25) (-11.23) (—10.04) (—9.67) (—11.81)
-0.017" -0.007 -0.003 —-0.006 0.015™
T FEE
(-2.37) (=0.90) (-0.44) (-0.74) (2.02)
) 0.028 0.023 0.031 0.057 -0.105
X TR
(0.56) (0.48) (0.67) (1.11) (-1.27)
—0.908"*" —0.960""" —0.840""" —0.969"*"
WK
(—4.58) (—5.00) (—4.24) (—4.94)
0.604™"" 0.698™" 0.831""
BN AR RS
(4.43) (4.87) (5.88)
3.261™" 3.569"" 3.380™" 3.300™" 3.274™"
A I
(60.64) (42.07) (36.61) (33.58) (36.03)
Observations 300 300 300 270 260
R-squared 0.795 0.810 0.823 0.828 0.860
Number of id 30 30 30 30 26

W SR TS0HE, p<0.01, “p<0.05, p<0.1.
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4.6. PRI

BT DB A SOSAR I AE SR, % 8 AR 11~13 43 IR 56 A M B - A X 4R 2 0N 22 B 1) L2 AL
JS2 G M A T R R PR A RN B S RN o AR UL AR =R R TR A RN, S g A T
KXW ZE B (0 BN, H R HCH-0.130 (t=-2.05, p <0.05), 7 B 4R b Bl 4 7K 1 78 428 1) o A
B Ja, IR W ZRBA BZE KR m. K, POk as i i i 28 R E0N 0.691 (t=4.14,p <
0.01), 5t B A MY 507 A d e 7 b 35 480 T Bk i N 22 B 7 A A2 25 R E ) 2T o 4 300N —0.147 (t=—2.25,
p < 0.05), BB IUEE I b £ R G F T+ G RT LS OGRS I 2 i RN Z BRI K. kAR
UERT TR BE H2. FUSLIRA, BUr A BORR I R B R EE il 40%57 3 /1 e % i e 8 5 i i iz
RAL, RS EWA L7, Aolkab b, B BN AL 60% W SHA™ fhRIN L5 i 1
77 it B IIME 3R T8 FEIE 20%~50%, BEA K2 57 8 B B AR RE IRt . Jioh, R REE EMIERN, %
TAT B RCRE R, BEEAREICEBERG L FHURHER A5, W2 A Z G2
eI

Table 8. Mediating effect test
8. PAHLEL

(11) (12) (13)
5
BN HHA R AN
N -0.130" 0.691™" -0.147"
LM B F K
(-2.05) (4.14) (—2.25)
N 0.024™
Pk £
(1.04)
3.380™" —0.883"" 3.402"
A I
(36.61) (—3.63) (35.95)
AR YES YES YES
Observations 300 300 300
R-squared 0.823 0.602 0.824
Number of id 30 30 30

H: HSWNATRIE, ™p<0.01, "p<0.05, p<0.1.

4.7. ELMRIE

4.7.1. MBI

PEBEAT VR RS B0 I, 75 50 THARASEZRY 14 T TR A 257 AR 56« A SC 32 H Bootstrap £ AT 500 A,
R AN B K 538 2 J8 RGN ZEBEZ 18], St B F KSR — T TR . W T R TR 3R . 42
9 BoRN, HITHEEEYR) F i1t 20N 23.52, Prob {HM 0.094, FRIATE 10%EZE KT, S THEBER ]
MRS 23 o T [ JHERE A () F S5t E08 7.39, Prob {4 0.742, T 10%I06 FiAE, 750k XU [ 4l
BT IR RS AN 25 . (R, TR “ T3 T IR AROR, ” 7EXCE [ MR R e 4. 45 b, BIRLAE
FERER AT, 25, TIHEE N 0.0988.
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Table 9. Threshold number estimation

FO. NnK bt

Threshold RSS MSE Fstat Prob Crit10 Crit5 Critl
Single 0.6586 0.0023 23.52 0.094 23.0027 26.3019 36.2211
Double 0.6422 0.0022 7.39 0.742 19.6623 23.4261 31.3149

ME 4 ATH, LR et el T EVE I N s B, H AT A T a2 i, LR it 824
TLCRELR) 5%Im FHE, FW R THBON B B A B gt B .

20

15

LR Statistics
10

First Threshold

Figure 4. Threshold test
El 4. IR0

4.7.2. NHEEREL TSR

210 HP TR R RS 56 45 FIE B AV B A0 I 2 O ZE BE R T RN AT FE B AR RS V RHIE: &
BT AT T 0.0988 I, REUCH 0.368 (t=2.85,p <0.01), 7E 1% F /K AL 2 N2 FEY
K I REE, BB N-0.133 (t=-2.17,p<0.05), 7E 5%5E MK F48/ MO ZERE . R EFL
SRR R APAE SR 0, BB - A R i 7 55 AN S HOR N 8 ) 2 BE U I R A ]
P RE R AR IR = 20 R, R B R AR A B L X A o s BRI UK S, RN RS RS
PERREARY B, R = A N B R A s S SRS IE Y KRRV, 2 IO ZE R BE 2 ) .
WA RN, R EAUIKARES, DML P EREF AR AR, SRR A EE R4
SMKES, RS URNZEERE 2 fi K. BEER T AESRGNGE, BEBER, NIRRT BB
BN, B HESRE SRS, ZMEALR, WMESBANETBTA /N o XK R
G 5tJa, R AR PN BT, WS RNEE R, BAE R BRI B SO s L At B 5 N 1A
I 5 25, YSONF3 B EH AR A R 7 T YRR 2808, AT SRR H3 .
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Table 10. Threshold model
= 10. [HEER

A (14)
0.368™"
Lol F 4 KF <0.0988
(2.85)
) —-0.133*"
RN HF KT >0.0988
(=2.17)
3.221™
i ER
(33.41)
AR E YES
Observations 300
Number of id 30
R-squared 0.835

T SNt RIUHME, "p<0.01, "p<0.05, p<0.1,

5. i 5BIREN
5.1. #ibgig

() WERNE KT H 2013 FLUOREIF B R A, YIRS R, JR NG5
B, segt i B, AT N AERTEIZ L . SR REEREE, INESAT KIS T
PHFARESLTE, TARIE = B SR RE H 2 AR F Ik e, TR “AR5RPG 55 Mtk ” #%
JRo DXL, ARFBHBIXHRRSEANE,  ob G ek DX DR P M BB T A S AN R R KU G2 LA SRR, FEAE R Gt
e 55 1 5 1T B

(=) R KCTAFAE B BUE RN, ARRACT L, ARACFERITME,  m/Kr B 3Rk, 5
A PR A3 18] R BER SR B, & AR B A KT e 52 A A X I, AR /KHE A 1 e
JEA A, (ARSI A L2, TR/ 03 F8 € PE Rl AR IBOK HESR T B AR, K HEA 1 2
R MR o

(=) FEMERTETR, AWK IRTHREE G MR 2 WA ZRE, A SRuEIA T AR R
FafPEis nE R Rz AR . AR IR SRR ELRE T = MO AR R A SEE . A AR 5
R, AV AL REE L SR TR O 22 B A AR A o B AR AR BTN, A BT K
AR T TR B 30 2 N2, e T TR R WA 2B 5K, BEAR 2 BL “f8 V7 208,

5.2. BRI

BT Rkt ASOW RN TR BRI

() GEF A DR R A SR, B AR ML B A AR B G PR TF I o BT XA BT AL “ AR IR PE 55
FEPRAETE” M, FRIRA TR BRI DR Al — 2 A R B A AR T K BOR T, 5835
AR BRI 3 ) v 7 B A A AL B X RORR FE R RS LR, HESH B RS BT 5 S5O BRI X I
TRREP TR 7 AR A, oK R S O 2P B R T AL OB RN, E R TRV i
PN B I S5 R A B, A A - N - RIE” BT IR . =R SR B A XU PR
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