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Impact of digital inclusive finance on agricultural industrial
chains resilience from the perspective of production factors:
A mechanism test based on mediation effect
and threshold effect
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Abstract Based on provincial panel data from 2011 to 2023, this study adopts a two-way fixed effect model,
mediation effect model and threshold effect model to explore the spatiotemporal distribution characteristics of
agricultural industrial chain resilience and the influence mechanism of digital inclusive finance on it. The results
show that digital inclusive finance and its three dimensions, coverage breadth, usage depth and digitalization
level, all exert a significant positive impact on the resilience of agricultural industrial chain. The promotion effect
is more pronounced in major grain-producing areas and regions with a high level of government financial support
for agriculture. The test of mediation effect and analysis of threshold effect from the perspective of production
factors reveal that digital inclusive finance effectively enhances the agricultural industrial chain resilience by

increasing agricultural-related loans, promoting land transfer and advancing agricultural technological progress.
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The promotion effect of digital inclusive finance on agricultural industrial chain resilience exhibits an inverted U-

shaped pattern, irst strengthening and then weakening with the non-agricultural transfer of the labor force. The

research conclusions can provide important policy implications for improving the agricultural industrial chain

resilience and accelerating strong agricultural country construction.
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Table 2 Descriptive statistics
A R BRI P ofiE 22 R/ME RRME
Variable Sample size Mean SD Min Max
EOIL
Z?ﬁkfﬁik’ﬁ_.%)”i . . o 377 0.216 9 0.057 8 0.116 5 0.423 5
Agricultural industrial chain resilience
B 4
ﬁ?a.‘uiﬂ . 377 2.568 3 1.114 1 0.184 7 4.738 3
Digital inclusive finance
5] ¥ Coverage breadth 377 2.418 4 1.160 0 0.030 6 4.665 4
ff I Usage depth 377 2.484 1 1.095 6 0.127 6 5.106 9
7L FEJE Digitalization degree 377 3.217 1 1.186 6 0.075 8 4.769 0
ek 45 4 Industrial structure 377 1.380 4 0.773 8 0.527 1 5.689 8
Z FELL K F 377 0.212 9 0.499 1 0.016 4 3.880 3
Rural employment level
H E KF Education level 377 0.006 2 0.001 7 0.000 3 0.014 0
= F‘|‘ S
fri 4{7]‘3}. 377 0.055 2 0.050 5 0.0151 0.290 1
Informatization level
e
* M, - . 377 5.161 3 0.909 3 1.0135 6.416 2
Ecological environment
:,I - ﬁ/l-{l,
(ngj\ > 377 0.952 6 0.556 5 -0.086 0 2.7289
Agriculture-related loans
+ b4 Land transfer 377 0.342°5 0.1753 0.033 5 0.922 3
N ‘#/

kﬂkﬁ*]‘iﬁ 377 0.874 9 0.392 9 0.287 3 1.865 3
Agricultural technology progress
FHANFRED 377 487.173 2 498.186 7 6.000 0 2 748.400 0

Non-agricultural transfer of labor force
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Table 3 Benchmark regression results

BN R 1 iRy 2 LA 3 iR 4 iR 5 I 6

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
B 4 0.032 2% (0.067 8% (), 058 4k
Digital inclusive finance (0.002 1) (0.012 8) (0.014 4)
B 0. 051 8*xx*
Coverage breadth (0.016 1
@FFJYSTJE 0. 020 7x*x*
Usage depth (0.007 9
B R 0. 022 1#*x
Digitalization degree (0.005 9)
7l S5 0.034 8% (0.041 Ix#x  (0.035 7xkx (. 036 2%**
Industrial structure (0.008 0) (0.007 4 (0.007 8) 0.007 9
% Rk K P 0.006 0% 0.004 9% 0.005 5% 0.005 5%
Rural employment level (0.003 3) (0.002 9) (0.003 2) (0.003 1)
HH K —0.2399 —0.8177 —0.286 2 —0.448 8
Education level (0.863 7) (0.909 3) (0.879 8) (0.888 6)
15 B ALK 0.018 9 —0.044 2 0.0157 0.029 1
Informatization level (0.048 9) (0.048 4) (0.051 9 (0.048 6)
RO 0.006 0 0.001 0 0.003 9 0.006 9
Ecological environment (0.005 4) (0.005 4) (0.005 7) (0.005 5)
W R 0. 134 2%x* 0.042 7 —0.012 9 0.036 5 0.095 6** 0.060 4
Constant term (0.005 4) (0.0329) (0.046 3) (0.045 3) (0.037 3) (0.037 0)
2 0 T 52 N
1 [ K R B £ £ £ £ 4
Provincial fixed effects

S <2 %k

R T R R L L £ £ e
Year fixed effects
N 377.000 377.000 377.000 377. 000 377. 000 377. 000
R? 0.384 9 0.9197 0.928 4 0.926 4 0.9256 0.927 8

T o R RN 100506 F 1000 B S 35 K S 36 5 O Rl AR e e . R

Note:*, ** and *** indicate the significant level of 10%, 5% and 1%, respectively. The same below.
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ZFE00.051 8, R4 1 hr 22 B4R T 27. 7000,
PETE Tl B A A T AR AR BT AR FE R
£0.022 1, 548 104t 25 , WIS 12,0906, 4
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Table 5 Discussion on endogeneity
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Table 6 Heterogeneity analysis of grain production function

- B3 B =X B 14 R IR 2= X
- Model 13 Model 14 :
Variable . . . . . .
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Table 7 Heterogeneity analysis of government fiscal support level for agriculture
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Table 8 Regression results of the mediating effect model
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Table 9 Threshold effect test
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Table 10  Threshold effect regression

=X
g

Variable

Al 7 ol B ) 1k

Agricultural industrial

95% B 1% X [
95% Confidence

chain resilience interval

B R (0F 3 ) AR AR B B <366. 520 0)

0. 016 7%
Digital inclusive finance €0.002 5) [0.0115,0.021 8]
(Rural labor transfer to non-agricultural sectors<<366. 520 0) '
B 34 Fl(366. 520 097 3l J) B R 5 B <<412. 350 0) 0. 024 4een
Digital inclusive finance ('0 002 5) [0.019 2,0.029 7]
(366. 5200<<Rural labor transfer to non-agricultural sectors<<412. 350 0) ’ 7
B B4 il (55 B 7 AR A R B8 >412. 350 0D 0.016 s+
Digital inclusive finance ('0 003 63 [0.009 2,0.0239]
(Rural labor transfer to non-agricultural sectors>412. 350 0) T
A H
I 0.006 7

—0.0664,0.079 8

Constant term (0.0357) [ ]
¥ 4 2% £ Control variable SECET
Ay [ 52 3% W Provincial fixed effects & il
i} 6] [5 72 %0 Year fixed effects B s
N 377
R* 0.7814

$2T18. 5300 il BEARA T B A A A 7 4 5
ol B A E A A U 5 A Akl 55 Bl T e R i
o, 410 B 2 R REROCR , A A TS T .

4 MREBRSHREN

4.1 HRZEiE

A 5T HE T 2011—2023 4F H [ 29 44 403 T A
B A 7 2R A A S0 UE R 9 BT A Rl Ak
b 7 Ml B M 52 e B Y R B BT A
HB ST IR B AR B 1 OF ) 4
FhA M 7= ol ) M LR TR AR F R X
B S AR K- R b KR BT A i nT
I B e B M Bh b Ml U e 5 Al R 2
HEAO 7l S BIPE S T . BE TS S AR R R 1
IR RO, S 7, B0 3t 24 T R Ml 7 M i 490 2 1
{2 A 520U T IR R AE , B 55 3l ) A i B8 AR
PRFI N eI m— 5 U 55 AR Lk A
4.2 FFHREIL

RGO A A Z5 8, 42 DR #i .

4.2.1 HEEFHFLR L AERL” L4 LR
g 5 A
W as R B el 5 )l
FHUR B 5 805 A0 R i 35 B A A0 0 ARl 7™ b 55 )
PERRTE. R = or A — R E
LRSS ARS SR TR WAL R, B 7
BB E0; SRR TFRERE EAIR 55
B, i AL AR SR -
4.2.2 HEFHHRFEELEBREIHAE FRHEK
Fo R H R B AR S P IR B
W 5% 26 W, B0 5 35 2L 4 il m) o 3 n vk B
AR BE M B T 57 3 ) R B AR ARl 7l
FERIME . PR UL AR R = T I — SR A Al
F 55 T R T AR DR R R b A 4
il 55, Bh ) AT F R s ORI RS I Ak
BRI BE R AR BB B2 4k 4 il SR B R R 5
R RUH HE B Ol BE TR =R ARAE R T A
il R R B HE B Al H R 2D a4
FhA M 7= i 55 B o



ST SRR A BRI T BT B ok ARl 7l 6 B A R R T R A SO T MO B LR A G 87

4.2.3 523 Foysh hERES

5% B, 2505 5 4 il X Al 7= ol e 490 2 1
I A FH B 55 20y 00 AR A 5 A% 386 in 52 S T s e a3
R, FT e A T B & 5 EALH
Bk £ 57 3 J1 i B — 1R Ak W8 A A 55 3 ol i
B UEIA ; [ 5 O BT 57 3 Ty R g AR AT AR
563 e AL £ Rl AR 0 PR BT AR B ARl
B 95 3 Ik g, TS A R BB B A 0 R R
YEH .
4.2.4 FAEBFLEEREFHAEX

S5 R oR B TORCE AR T T RE RN B S AR KT
AN T 0o 3 G 4 ot R Ml 7= M % 90 2 1 A2 4
WANTE] o PRI, A DGR 1T 0 45 A b J7 Al 7= ol % 4
8 FF K 4 ™ R Ab 4 Rl IR 55 YR 18, AR 5 0 B 52
A KT R A= 7= D e PR B & A BOR , W & 78 2 1
by DX SR ARl 7 M i 1) v o Ak B RE AR R R
Jr B B AR AR AR T TE 42 A X
Jei M DX, DU 2 EE G R A Y 4 iR 55, an N A
BF AW ARES 55 H Bl R YRR AR A =

£ %2k References

[1] BB, ER¥, KEE. FERLMENIMNOREREHFEREGMWEET].
o E KA &5, 2024(9) 1 121-141
Zhou C, Wang J, Mi Y S. The characteristics and influencing factors of
foreign exchange risk exposure in China’s agricultural industry chain[J].
China Rural Economy,2024(9) :121-141 (in Chinese)

[2] @@, 2, Mt fAE. £FEFAATHFEEERMN RIS RE
RREIRMBF[T]. 15 .2024.42(10):64-73
Yang N N, ChengJ, Liu G H, Zang R H. Research on the impact of digital
in clusive finance on high-quality agricultural development from the
perspective of production factors[J]. Credit Reference,2024,42(10) :64-73
(in Chinese)

[3] BFZEL. $tE/hR. mERELSHARER:. FENRPHEGHIRBEEHRMEN
HLJ]. PR RREE,2019(12):82-99, 201
Chen J Y. Resilient small peasants: Historical continuity and modern
transformation: The energy and autonomous responsibility of small peasants
in China[J]. Social Sciences in China,2019(12):82-99, 201 (in Chinese)

[4] AEF.GRE. “NBEH " HRTRLF= L ENERERKT]. KLEZFFE
& ,2021(10):78-89
He Y L, Yang S C. Study on ductile forging of agricultural industry chain
under the “dual circulation”[J]. Issues in Agricultural Economy,2021(10) :
78-89 (in Chinese)

[5] BHIE KFHE. FUHFE RERRCFESRUFWEDE)]. HREHF
5&EBHR,2023(10):117-122

Guo Y F, Zhang C Y. Industrial digitization, green technology innovation

and agricultural industry chain resilience[J]. Journal of Technical Economics
& Management, 2023(10):117-122 (in Chinese)

[6] WER BEEH IFE. RUFLENEAFUESHEEE]. Hit5R
% ,2024,40(16) :95-100
Hao A M, Xie M H, Liu Y T. Measurement and spatio-temporal evolution
of resilience level of agricultural industry chain[J]. Statistics & Decision ,2024,
40(16):95-100 (in Chinese)

[7] EHE 45, TEE, EEE. RnSERdl = s ma s J/OL].
RWZFEEEIR, [2026-01-27]. https://link. enki. net/urlid/36. 1328. F.
20251213. 1436. 004
Qin ZH, Ren L, Ding Z G, Tang Q J. Research on the impact of extreme
temperatures on the resilience of the agricultural industry chain [J/OL].
Journal of Agro-Forestry Economics and Management, [2026-01-27].
https://link. cnki. net/urlid/36. 1328. F. 20251213. 1436. 004 (in Chinese)

[8] Z=Hm. RNZ=ZFMA EFERSUERS R EGEERAWL[I].
B 8 £ 5 , 2023,37(3) : 48-60
Li Y Q. Integration of rural three industries, agglomeration of producer
services and modernization of agricultural industrial chain and supply chain
[J]. China Business and Market,2023,37(3) :48-60 (in Chinese)

[9] B|WT, BRE, Bl . HF5AZERARLF U EDENBR HIESEKE

FE[J/OL]. mERLEFRERS XK, [2026-01-27]. https://link. cnki. net/

urlid/11. 3513. S. 20251021. 1433. 032

He Y Y, Chen Z, Zhou D. Research on the effect, mechanism and path of

digital rural construction to improve the resilience of the agricultural industry

chain [J/OL]. Chinese Journal of Agricultural Resources and Regional

Planning, [ 2026-01-27]. https://link. enki. net/urlid/11. 3513. S. 20251021.

1433. 032 (in Chinese)

L BBRIR . B AT 3 AR ol 7= ol 55 ) 1 B B I L EE S S AR A R ().

ML 58, 2025(5):210-215, 246

[10

Yang H, Ma W N. Research on the relationship among capital structure,
innovation capability, and firm performance in internet medical enterprises
[J]. Price: Theory & Price Theory and Practice ,2025(5) : 210-215, 246 (in
Chinese)
[11] LuQ, Liao C, Chen M, Shi V, Hu X L. Platform financing or bank financing
in agricultural supply chains: The impact of platform digital empowerment
[J]. European Journal of Operational Research ,2024,315(3):952-964
[12] 3K RF . HFEESRNAZHMRN=LRARRI]. PERNERF,
2022(7):59-80
Zhang L, Wen T. How does digital inclusive finance affect the integrated
development of rural industries[J]. China Rural Economy,2022(7) :59-80
(in Chinese)
[13] BEE, 2ol FFEESHERUmUEHNEBEHAREMERI].
R R K F IR L2024, 29(7) : 297-306
Zhou Y X, Cheng C Y. Coupling coordination and influencing factors of
digital inclusive finance and resilience of agricultural industry chain [J].
Journal of China Agricultural University ,2024,29(7) :297-306 (in Chinese)
[14] & HFEESRX R U= L ENERZ0. B TNENRZINERE
Wi[J]. B3, 2025(5) :46-55

Huang X. The impact of digital financial inclusion on the resilience of the



88

0 LN ES I Y NS S 4

2026 4F 55 31 %

[15]

—
=

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24

agricultural chain: From causal inference based on double machine learning
[J]. Commercial Research ,2025(5) :46-55 (in Chinese)

BER KERE, T BPRAR R A GETLR L 59 2 8] 55 H R R 7
AL [T). BARR b R, 2025(24) :183-189

Mao M Y, Zhang X C, Wang H R. spatial spillover effect and influence
mechanism of digital technology on the modernization of agricultural industry
chain[J]. Modern Agricultural Science and Technology,2025(24) :183-189
(in Chinese)

NEX, GFE,BEEH. AFSHBERUARLONERAR FRESN
S5 s R ALI]. R 25, 2024(6):9-11

Liu X W, Ma M X, Tan X X. Research on the mechanism of digital finance
empowering agricultural modernization: The perspective of new quality
productivity and industrial chain resilience [J]. Agricultural Economy,
2024(6):9-11 (in Chinese)

R, BER. BFEEEMMNRWHFRESINZMHARI]. EHIHEX
PR AL SRR, 2024,63(4):1-13

Jia K, Guo Q R. A study on the impact of digital inclusive finance on new
agricultural productive forces [J]. Journal of Central China Normal
University: Humanities and Social Sciences,2024,63(4) :1-13 (in Chinese)
WH LR BFEEERM FUEAARSHEER ] RREFSEE
3% ,2024(1):109-114

Zhang F, Cai T T. Digital financial inclusion, industrial structure upgrading
and common prosperity[J|. Journal of Technical Economics & Management ,
2024(1):109-114 (in Chinese)

Murshida H, Afsana J, Ashiqur R K M. Discovering the relationship between
agri funding and agri contribution to GDP: Evidence from Bangladesh[J].
International Journal of Finance & Banking Studies ,2024,13(1) :22-26
XuZQ, NiuH, Wei Y X, Wu Y P, Yu, Y. Impact and mechanisms of digital
inclusive finance in relation to farmland transfer: Evidence from China[J].
Sustainability,2024,16(1) :21

FER B RIITHRE REFIRESRERENER]. LAMEX
F2IR,2023,45(9):78-93

YulJJ, Ge Y. Agricultural land transfer, rural industrial integration and
farmers’ income growth[J]. Journal of Shanxi University of Finance and
Economics,2023,45(9):78-93 (in Chinese)

RO HME BRE= . FEESMMRERUMEHESTHMEL @]
F BB Al R, 2024,61(S1):206-216

Zhu W B, Sun X, Chen Y L. Research on the impact of digital inclusive
finance on the contribution rate of agricultural science and technology progress
[J]. Xinjiang Agricultural Sciences,2024,61(S1):206-216 (in Chinese)
KT HER . BBEAREANENMZMRA~URELRE]. #ARE
KEREE,2024,36(4):49-61

Zhu XY, Yan T W. How technology transfer efficiency affects the integrated
development of rural industries[ J]. R&D Management,2024,36(4) :49-61
(in Chinese)

BEE ENE. SHARBENRIESDENE LN SZIERR (]
EERIKXFZM S RFE,2024,23(5):84-94

Zeng F S, Cai L J. Theoretical mechanism and empirical test of labor transfer

affecting the resilience of grain production [J]. Journal of South China

[25]

[26]

[27]

[28]

[29]

[30]

w
=

[32]

[33]

Agricultural University: Social Science Edition, 2024, 23 (5) : 84-94 (in
Chinese)

HIEE HRER.GF. BHF. ANARKKEENERERARSNES
#l]. RWZFEEE,2021(6):39-49

Qian BH, Chen SL, XuY, Guo X Y. Construction and measure analysis
of evaluation index system of rural modernization level [J]. Agricultural
Economics and Management,2021(6) :39-49 (in Chinese)

EZRfR, ¥a . RBRESR UMLK FHZ MR ETHSERREL
STER B [T]. BFRHE,2023(9):124-137

Kuang Y P, Peng Y. Study on the influence of farmland transfer on
agricultural mechanization level: An empirical research based on industries
dynamic panel data[J]. Scientific Decision Making,2023(9) : 124-137 (in
Chinese)

X, HXE, AL, RER . RR RS XRA =R E R m ST
5EkEi[)]. &iFihE,2025,45(5):173-180

Liu Q, Xiao W H, Lu H, Wu Y F. Effect of different land transfer modes
on rural industrial integration and its policy recommendations[J]. Economic
Geography,2025,45(5):173-180 (in Chinese)

TRIR, 58, B E. BUARE RN LRESRRIEERENRFAI]
WM E KX F 4] ,2025,47(8):87-100

Xing HZ, SuQ, Tian Z B. “Integration” boosting “consumption”: Rural
industrial integration and the enhancement of farmers’ consumption capacity
[J]. Journal of Shanxi University of Finance and Economics ,2025,47(8)
87-100 (in Chinese)

it B2 HE, 4. FINEBWR B Z WG REHEE NS
#[J/OL). pERWEFESXKI, [2026-01-27]. https://link. cnki. net/urlid/
11. 3513. s. 202504 18. 1559. 030

Huang J, Chang H, Tian Y, Wang W. Impact mechanism of labor transfer
on agricultural carbon emissions and analysis of emission reduction potential
[J/OL]. Chinese Journal of Agricultural Resources and Regional Planning,
[2026-01-27]. https://link. cnki. net/urlid/11. 3513. s. 20250418. 1559. 030
(in Chinese)

FHEARXMEERSEIR. PESITEEIM]. L= FESITHRA,
2011—2024

National Bureau of Statistics of the People’ s Republic of China. China
Statistics Yearbook [M]. Beijing: China Statistics Press, 2011-2024 (in
Chinese)

ERGEIHRBRAMLEFEER . FERMEITELE(M]. LR . FELEIT
H AL, 2011—2024

Rural Social and Economic Survey Department of National Bureau of
Statistics. China Rural Statistics Yearbook| M. Beijing: China Statistics
Press,2011-2024 (in Chinese)

BEFRgitRBAOMSRL SR . FEAOMRLSEITFEEM]. LR . FES%
it H R4t 2011—2024

Population and Employment Statistics Division of National Bureau of
Statistics. China Population and Employment Statistics Yearbook [M].
Beijing: China Statistics Press,2011-2024 (in Chinese)
PEARKMEEREITE. FEE= Uit FE(M]. LR . FESEITH
KR4t ,2011—2024



ST SOMTAE . A BRI T BT B ok ARl 7l 6 B A R R T R A SO MO B LR A S 89

National Bureau of Statistics of the People’s Republic of China. Statistical Cheng M Y, Bian Q Z, Liu Z X. Environmental regulation, capital allocation
Yearbook of China’s Tertiary Industry{ M ]. Beijing: China Statistics Press, efficiency, and sustainable growth: A double dividend revalidation [J].
2011-2024 Cin Chinese) Comparative Economic & Social Systems,2025(3):104-118 (in Chinese)
o R 4 = p s e 5
(34] BAE AT KL FEAH AFRERESTHEMK RELHE Y Y I

AE[)]. &iFtt A tb 8, 2025(3):104-118

FE—IEE B ST WL, TR, BRI R A R SRR L A E K
Al 28 U 5 FRAF LR VLA U A BB Sk N o T B SRl o A AR 28 U RS S UK
RIS G AERTFFETIAE LA, FREFESRFIEE B S0 H (18ATY016) f(18AJY016) \H K
4 B AL 4 I B (13BIY105) 4%, 76 (i B R A W 52 ) L (b B R A 22 3% ) L Journal of Cleaner
Production % FE WMWY T & RF=ARIB SO E AR, HIRFEAR L E 20 X5 A58 U & 5 2 KR
AR TS BUR R NSO S B2 (2017 4 4 AR L 380F I 75 B0kt % b [ A= ™ ) R R 75 38 R
P AR R ISR A R B A AR S R IR 2SR O 32 M I 5T IR 91 RR o




