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Abstract

Based on panel data from 30 Chinese provinces spanning 2013~2023, this study constructs a com-
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prehensive evaluation index system for grain supply chain resilience and digital technology devel-
opment. Using a two-way fixed effects model, it empirically examines the enabling effect of digital
technology on grain supply chain resilience. The findings reveal that digital technology has a signif-
icant positive promoting effect on grain supply chain resilience, a conclusion that remains robust
after a series of stringent tests. Mechanism analysis indicates that internet penetration plays a par-
tial mediating role in this relationship. Heterogeneity analysis shows that the enabling effect is most
pronounced in major grain consumption regions, followed by major production regions and produc-
tion-consumption balanced regions. Finally, the paper proposes differentiated policy recommenda-
tions based on the distinct functional positioning of each region type.
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Table 1. Grain supply chain resilience evaluation indicator system
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Table 2. Digital technology evaluation indicator system
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Table 3. Descriptive statistical analysis
7= 3. iR

AR T A PEAEE T L b2 w/ME wRKME
WA FE S EERIE 330 0.455 0.449 0.063 0.264 0.636
R AL B HerhR 330 0.000 -0.059 1.000 -1.749 3.515
A B e 330 0.000 -0.019 1.000 -1.771 2.344
AN SR AR 330 0.000 -0.120 1.000 -1.39 2.473
AL & bR s 330 0.000 -0.110 1.000 -2.122 2.453
T B AR S 330 0.000 ~0.062 1.000 -1.811 2.826

5.2. EEOEVINHT

R FCECF AR AR B (S BE ) M B RE A, 3 ) AT 78 TG4 ) A8 SR P 8 B 4% 1R R i SRk m] )
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Table 4. Benchmark regression

4. EERET
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FREr BRI A it R B I
0.046™" 0.064"*"
HerBAR
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-0.080"
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VA B A S H
(2.309)
0.455"*" 0.455"*"
H AT
(227.056) (240.148)
N 330 330
R2 0.432 0.498
B [ & po
A [E 2 2

*p <0.01, "p < 0.05, “p < 0.10.
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o AL AE P 2R S S T AR (8 5K OF AN SR R ML BE BRI 3R TE ST AT RE BRI 227 AN A2
TR SRR, Mk LU A R RS ITRE /7 AR R? 0 0.498, R WA BE 5 A RERY & (L1 ik
WL — AR, AR R
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R FF AT E . SRR 5 (D) FIFR, BOrHEORI T R E08 0.037, HAE 1%0KF E&E, HAT
T HEBEFEEACPSRAERNALR 2, RO 5T A R RO e BT R fE .

2. SBRRFIRFEAS
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Table 5. Robustness test

5. REMHAE

o 1) 2
A HE - 3
Tobit A7 MR EEFETAEAR
0.037" 0.052™*
(8.65) (8.804)
0.030"* -0.065
A T Fh T AR
(8.22) (-1.547)
0.010™ -0.038™
WAL
(2.48) (—4.228)
-0.003 0.014"
T B A% 2
(-0.77) (1.807)
T A 0.452"* 0.452"*
(222.743) (230.250)
FEA & 330 286
R? 0.454
By [ 52 8L 2 2
Ay [ 5 RN & &

P < 0.01, ™p < 0.05, *p < 0.10.

5.4. REMRLE

RS FIHUTBOR 5 M BRI BE DI 2 AV AT REAEAE X ) Y SR OG R AE N AR R, Dy S il o2, R

MU PR E AT S . SR K 6.

Table 6. Endogeneity test
6. NEMRE

PR B /N —3feik:

WA Re A2 B Je — Y]

R AR B i — Y

Ay &
(D) 2 (3)
0.0308™* 0.039™*
LGN
(3.380) (5.952)
0.036™*
e — g R
(8.222)
AT a4 il il
HIX 350N el el el
N EEA el el el
} 0.4519™* 0.450™* 0.458"*
B
(175.61) (175.231) (210.137)
FEA & 270 300 300
R2 0.585 0.241 0.435
**p <0.01, ™p < 0.05, “p < 0.10.
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Table 7. Mediation effect test
= 7. PRI

. (1) 2
=EN
R R 2R IR B R )1
1.154"" 0.059™"
LG ST#N
(24.750) (10.179)
0.015™*
FE R R 2
(2.645)
~0.096™
AR B FE R TH FR
(-2.121)
-0.100"*
WAL R
(-5.733)
0.022""
B A% 3
(2.843)
~0.000 0.455™"
i AT
(-0.000) (242.568)
N 330 330
R? 0.672 0.509
By [i] 58 ZNE b yis
A7 ] RN = =

*p <0.01, "p < 0.05, “p < 0.10.
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K4 RH, T SRR R R SR LR W)t 2 (R B T B R R AR . HAR S
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IRBERR IR As « IR AR B R 45 7 3K, 1G58 1 (L RO BE & 2017 1 m DL S SO FE, AT RSV T T
BERIEE KT SR T

PRAEAS IO 25 T 5, AP A ONAE 5 R EOR EL B LR 26.6%. I 7 R B T B AR SRR A R M 1)
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Koo gt BB, P EAR N E AR & (N B9, i8I 5 ik LI K, R 3 5 T )
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56. FERMESH

NP ERC T BORIKBE RN I A5 (B 22 57, ASCIRIAR B DD REX RIEAT SR b . i 8 P, 30y
BORGS R E BESEERINE B THE IZE 7 X . WX 578 P X R 59 IE, EHRE 58 L 8
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Table 8. Heterogeneity analysis
=8 RRMESH

o 1) 2 (3)
3 . . Ip——
FrEX EHX PP AT X
. 0.052"* 0.071™ 0.051™*
BFHEA
(6.794) (5.868) (5.780)
‘ —0.088" -0.114 0.030
AAEY) B AR FR
(~1.900) (-1.221) (0.753)
—0.026" —-0.054™ —0.056™"
IR
(-1.721) (~1.999) (~4.703)
i -0.001 0.032™ 0.010
B AR S H
(-0.076) (2.095) (0.838)
0.480™" 0.473™ 0.409"*
U
(166.736) (118.106) (127.566)
N 143 77 110
R? 0.482 0.607 0.461
B 1 8 = 3 P
SEAy [ 2 = & =
*p <0.01, "p < 0.05, p < 0.10.
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Table 9. Comparison of express industry development levels across different grain regions
# 9. TEHREXIREW & RKFEXTLL
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