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Spatial spillovers and threshold effects of digital financial
inclusion on the agricultural economic resilience: A case
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2. Research Center for Green Economy, Huazhong Agricultural University, Wuhan 430070, China)

Abstract The purpose of this study is to explore the characteristics of the impact of digital financial inclusion
on agricultural economic resilience. Based on the panel data of prefecture-level cities in the middle and
lower reaches of the Yangtze River from 2011 to 2022, the panel spatial model and panel threshold model
are used to investigate the spatial spillover and threshold effects of digital financial inclusion on agricultural
economic resilience. The results show that: There is a promotion effect of digital financial inclusion on the
agricultural economic resilience; There is a positive spatial spillover effect of digital financial inclusion on the
agricultural economic resilience, and the agricultural technological innovation is an important pathway of
action in between; With the improvement of the level of the digital financial inclusion, its promotion effect on
the agricultural economic resilience presents a double threshold feature; There is regional heterogeneity in

the impact of digital financial inclusion on agricultural economic resilience, in which the promotion effect on
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high resilience level areas and the lower reaches of the Yangtze River is more significant.

Keywords digital financial inclusion; agricultural economic resilience; the middle and lower reaches of the

Yangtze River; agricultural technology innovation
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Table 1 Descriptive statistics of variables

A i REECh(E] e 22
Variable Symbol Mean SD
AN 28 5% B 44
) ) . RES —0.009 1.323
Agricultural economic resilience
By A g
L o ) DFI 5.213 0.502
Digital financial inclusion
Al A B B
APA 5.242 1.383
Agricultural technology innovation
Il Al KT
o URB 0.590 0.118
Level of urbanization
Al 2 5% K P
) AGP 0. 360 0.252
Level of agricultural economy
U 345 1 .
GOV 0.452 0. 369
Level of government support
AN =3
UIG 1.179 0. 370

Urban-rural inequality

3 KIEERSHH

3.1 EEEPASH

Hausman £ 56 5 5% i 2 10 26 R i %, 8 b A wff
S T8 B R ) [ RN R R AT AL O S R Ik 2, 4
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Table 2 Benchmark regression results

A AL 1 A 2
Variable Model 1 Model 2
Bor i 0.242° 1.026°
DFI (0.123) (0.563)
Al 28 5 K - 0. 389 0.826™
AGP (0.292) (0. 385)
B 3 1 % 0.111 0.194
GOV (0.298> (0.333)
ALK —0.731 —0.823
URB (1.135) (1.310)
WA ZER 0.940™ 0.896™
UIG (0.238) (0.226)
—2.140" —5.206"
_cons
(0.811) (2.396)
A Id yes yes
I} 8] Year no yes
N 876 876
T BERY T SR 4> A ] 250 0 AL A [0 0 245 2R, A8 Y 2 A A K 5 i T 0L 18] 5 280 I A8 R ] UL 45 2R o o e T S 1) 3R R A
10%.5% 1% Mgeit I w3 455 oy RS R dbrfiiR s TR
Note: Model 1 is the regression results of the individual fixed effects model. Model 2 is the regression results of the
individual and time dual fixed effects model. *, ** and ***indicate statistically significant at 10%, 5% and 1%,
respectively. Robust standard errors in parentheses. The same below.
e
Table 3 Robustness tests
» B A g AL TH AR vk
25 gt g 45 A
. Replacement of Instrumental variable
Variable Replacement model .
explanatory variables method
Bl M 0.161" 2.639"
DFI 0.077> (1.329)
BT AR 0.887"
COV (0.248>
1 2 B
es es es
Control variable Y Y Y
—0.885 —4.589™ —18.133"
_cons
(0.503) (1.339) (7.601)
N 876 876 803
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Table 4 Spatial autocorrelation test

Ay BB &Rl DRI Pk 22 Bk RES

Year I z P I z P
2011 0.614 8.202 0. 000 0.167 2. 540 0.006
2012 0.566 7.608 0. 000 0. 361 5. 241 0. 000
2013 0.572 7.695 0. 000 0. 386 5.344 0. 000
2014 0.576 7.731 0. 000 0.448 6.157 0. 000
2015 0.573 7.704 0. 000 0.125 1.878 0.030
2016 0. 540 7.258 0. 000 0.243 3.453 0. 000
2017 0.535 7.202 0. 000 0.657 8.832 0. 000
2018 0.587 7.882 0. 000 0. 389 5.293 0. 000
2019 0.597 8.011 0. 000 0.556 7.551 0. 000
2020 0. 601 8.067 0. 000 0.591 7.963 0. 000
2021 0.636 8.510 0. 000 0.411 5. 682 0. 000
2022 0.658 8.786 0. 000 0.233 3. 308 0. 000

3.3.2 #HFE R A wARILZF e p
A B

H R 23 0] T o A5 7 3 A 455 28 ) b e A R

(SDMD) | %5 [A] iy J5 #5  (SAR) 55 25 [A] = 25 B A

(SEMD, Horr, SDM RE 8 [] I 2% [ 4 fif 7% k5 i

AR 1 23 (8] ek, 2 SAR 5 SEM 1Y — B 2.

PRI, Ay AN 2 A8 R 6 496 11 — e M, AR B 9 % ) SDM

TR G 30 00 3 Al i R b 2 T ) P Y 5 1)
it SOV . 3R SRl T RUT I A B A 2 5F )
PRS2 R 1 25 1) RN o3 i 45 2R o 45 R s, DFTXY
RES 52 Wi {9 6 200 | T 42 2800 | [8] 42 2 0 249 0 1F HL
ERURNIR T R X o v e I Ry 1 Py VA DR RV
T B A RO O 22 B P R B 3 0 E
li) 52 W, HL A 15 408 3t 80 3 A <l 24 08 A i Al

R5 ZTEMESBER

Table 5 Spatial effects decomposition results
A5 H RN [i) 2 2% hiL JE A
Variable Direct effect Indirect effect Total effect
Bl A 1.658" 1.737 3.395"
DFI (0.659) (1.042) (1.489)
1 AR
es es es
Control variable Y Y Y
0.623™
rho
(0.046)
) 0.962"
sigmaz_e
(0.089)
N 876 876 876
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W WHERAS BEOIERZmW ., 454 /RS
O3 M, AR b R B Rl ¢ BT S B
i R E 2 E RS AR S5FE R
2y AR A b A Ml 28 5 ) PR B 4 3 b XA AR
e T il K JRe 3 3 ok S [] A Yk R A SR A M AR
At TR .
3.3.3 FEAA T RLFE R 6945 F 2004 I

A5 S 25 VT AE H2E 0 L G 56 72 7 T
25 [A) HIL ) A 6, B 1 0 T A R A e X ML A R
25 [A) R0 5% W), P45 6 R 43 BT ML A2 e %ok A R
AR B R K IR A R LK 6.

ZE R B R ,DFLXT APA 5200 [ B 800 | B 4240
INE (B R0 0 1 A T ELAE G T A I X R

- TR S QAR ERPV NI 4 6 - Sl D A5 N o
BRI A I )R, ELAS Ml A B
R X Al A Ml B A B 37 1 3% B WD ) T 1] R
Z5A B SCHLE AT BT A AR Bl ey e 4
Filh T B A 28 2 i A Ml B AR B XU 5 G A B i 98 DR
e B, B2 T ARl FAR BTE A 5 Al B AR Ry Al Az
PPAENEERALR, HES SRR AT
e B A 28 TR S U AL 28 T R G BB
RE R EAOb 22 B3I O A B 25, 32Tk
LPFEINE. BEAb RN A Al BRI HT 193
M AN Jag B T 22t 3 ok A G 1 o e 2 2 X R
08 3T i DX R < R 2 A b A M AR A K
PR T, SR 5 T A A 2 BRI

R 6 LRl H AR B R S i 3 R AL A 3 45 R

Table 6 Results of the mechanism test for spatial effects of agricultural technological innovation

BN H 30
Variable Direct effect
BT 4 il 0.971"
DFI (0.437)

il A A

) yes
Control variable

rho

sigma2 _e

N 876

[1] 2 % L JSX QA
Indirect effect Total effect
1.195™ 2.166™
(0.459) (0.767)
yes yes

0.4117
(0.046)
0.133™
(0.013)
876 876

3.4 BFEHESBEMR W EFHENIMSE

BT AT B o A, BT B A w28 5
T A AR 800 AT BEAEAE B B bE 25 55 AR IS R A IfT
M 1TSS T8 2 BRI B Rl o Rl 28 R 1
FTRERAAE o AR SEAT TTHE [BLE T, A6 58 L DF LY T TAR
A dE R S TR AL AT AR AR I (R T . 25 R
R, DETAY B TR 5 00EE 1A A5 ok 1 8 3 M A
B, M0 = DR RN O R o A g, X R W
DFIXT RES I 52 e 4776 SUE [ AP AE

JE T T A 50 245 S | 36 R UL | M A AR X 4
e 5L 4 il X A ol 28 1 1 1A 280N R AT R B (3R
8. Al UL, Y DFIAL TAS[A] X [l i, HoXE RES 152 il
RN E B RBEAEAE 25 X RWECT 5 4

7 NS ERE
Table 7 Threshold Characterization Test

X Il %K
I A . F{ti Pt
) Number of
Threshold variable F value P value
thresholds
A — Tl 52.96 0. 000
B 4
PR e 22,08 0.030
DFI
=M 18.01 0.493

il 2 JRe Xk A M 28 B M R IR A A A A R4
FFFAEAR R RRAIE . 807 % B R AKCPR T2 —
IR B e 5 1 DRI, HC X Rl 28 5 P 1) 41
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PRI IE S £ B B 48 LA, SR T4 2 7 R
T 5 8 — R AT, G DU i H ) B D AR T 46
B, 5 OB S Ol 28 TR A Al 2R 0 AR
B RS — [ DRI A2 /0 5 T 25 07 S el R e 2
KA HLE EL A A (E, 5% B B LA 2 K
ISR LE , < Rl XURSE Y B S0 A A AR X6k 52 i) A S22
T AR AT, ol 7 7 B A O AR M 22 B B ) £
RN A 5 R AR TS T

F8 NHEEAER
Table 8 Threshold regression result

3.5 HMEWRR . ETEAREAMNRRERRE

2 B AN [ Ml DX B A ot Rl 2 T R
PRI AR HIRCR 7T BB A7 AE 22 5, A BIF 5% R FH 43062 2 [l
ST A TR A 36 AN [) A oMb 28 5% 0 M K T R B A
Tl B 5 i R A, I IXar R VT iR S T T b X R AT 4y
EEREE

22 O T, B & 43 A5 1 B2 T DFIX RES (1)
SR 28 T3 T G A7 R E HL AR ) RN AN TS | T ] 2L
MRS TH W B A AR A . AT BE B JE R Al 28 T
P KT iR A Y b XA A DA AR /N R A PR B
F, b XAV LB AL R AL AR 24 A R B DL R Al
A 7 88 FE A B 4 IR 55 1 A R AT A
THRARIK A, A0 45 250 38 B8 4 il A ARl 1 A AE —
SE IR BRI M DL 7R 0 R AR ol 9% U G R A A

paim =2 4k o Y N
i FIR SR SR T, 5 25 A b 28 B K O 1 TR W7 42 T, i X
Variabl R sul vo 2 L LB . N
e ceression resut Ml 2 6 2 JF el O Oy M U oA ol Tl AL S O Ry 5
ey . ) ; o i
A im“i 1548 3 AR AT o B L 2 A R 5 B 4l
DFI (DFI<5. 321) (0.561) Y e . "
7 7 AR R E SEHEGE N KEMEEEES T &
oy R 1.310 K 22 3 T A il T s g e o 3
nERAeR B TP BT R T 5
B o N S TR o i 2 B A $ T ASORE T R AL T Hoe
B 4 il 1.742™ 7 e . s SN
DEL(DEL5 565) oL 562) v 2 BFBIVE AL HEAE ] o 3R 9B IE AR 1RV il B
5. . . o _ § .
N 75 T U 3k 17 B 3 H A o A b 5 3 B0 Y
2 4 7% N . e N .
S Yes U T UL 4 R T M I
ontrol variable § o .
Al 28 G ) M A A2 2 280 3% 3B S T ) i b X
—7.314™ s N PN " 5
_cons (2. 400) FEAR I . A B A R R VR U X B A A
' ) 4 il J AR 5 R S T 0 A Ml B Al HE B
N 876 . . 1 . .. e
TR A RN K R By, A A TR
*9 RRMESW
Table 9 Heterogeneity analysis
Al 25 5% 1) 1 K P b H X A7
Level of agricultural economic resilience Geographical location
2kt
Variable 1043 ik 30431 50 431 704310 90 431k g T
10 th 30 th 50 th 70 th 90 th Middle Lower
quantile quantile quantile quantile quantile reaches reaches
Bl B —0.867" —0. 268" 0. 340" 0.895™ 1.808"™ 0.710 2.961"
DFI (0.352) (0.131) (0.138) (0.175) (0.353) (1.091) (1.200)
P o) A2 ot
. yes yes yes yes yes yes yes
Control variable
—0.414 —0.328 —2.015" —3.423™" —7.238" —2.908 —19.381"
-coms (1.563) (0.850) (0.900) (1.111) (1.934) (4.329) (5.700)
N 876 876 876 876 876 576 300
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