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Abstract; Based on provincial panel data from 30 provinces in China from 2011 to 2022, the entropy-weighted TOPSIS
method is used to measure the indicator systems of digital technology and food system resilience, and the spatial Durbin
model is employed to examine the spatial spillover effect of digital technology on food system resilience, aiming to
provide a decision-making basis for optimizing China’s digital agriculture layout and consolidating the foundation of food
security. Based on the three-dimensional kernel density plot analysis, at the regional level, from 2011 to 2022, the
food system resilience of China’s main grain-producing areas exhibits an evolutionary characteristic of “improvement-

differentiation-concentration” ; the main grain-selling areas show a fluctuating trend of first increasing and then
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declining; and the production-marketing balance areas present a phased characteristic of improvement and
agglomeration in the early period and dispersion and decline in the later period. At the national level, although China’s

«

food system resilience shows a year-by-year growth trend, it exhibits significant “club convergence” in the spatial
dimension, and the problem of unbalanced regional development is relatively prominent. The econometric results show
that digital technology has a significant promoting effect on food system resilience and demonstrates a strong positive
spatial spillover effect, with the spillover effect accounting for 79. 5% of the total effect, far higher than the direct
effect. This result remains robust after replacing the weight matrix and excluding samples. Regional heterogeneity
analysis shows that the direct effects in all three major grain functional areas are positive and significant. The main
grain-selling areas have the highest proportion of spillover effect in the total effect (80.6% ), followed by the
production-marketing balance areas (58.9% ), while the spillover effect in the main grain-producing areas is not
significant. Based on the above conclusions, it is proposed that the spatial spillover dividend of digital technology
should be fully released, and the digital technology advantages of developed regions should be leveraged to strengthen
cross-regional radiation and driving effects. In combination with the resource endowments and functional positioning of
the three major grain functional areas, differentiated digital technology promotion strategies should be implemented
according to local conditions, and a comprehensive digital empowerment pattern of “main grain-selling areas leading,
main grain-producing areas tackling key problems, and balance areas connecting” should be built. Through digital

technology, the balanced improvement of regional food system resilience should be collaboratively driven, thereby

providing theoretical support and practical pathways for building a solid national food security barrier.
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2011 0. 692 *** 4.942 0.741 ™" 5.015 model based on the economic distance matrix
2012 0.697 *** 5. 005 0. 752 *** 5.142 B G Pl
2013 0. 645 *** 5.261 0.764 " 5.211 LM spatial error 3.567 0. 059
2014 0.636™ 3196 0.7647 3135 Robust LM spatial error 100, 573 0. 000
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2021 0. 669 *** 4.780 0.706 *** 4.706 Hausman 45. 42 0. 000
2022 0. 680 *** 4.832 0. 687 *** 4.584
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Table 6 Regression results of the spatial Durbin model

BFBAMNARKAR  BOFHARX WA X

R R BIME R BRI T e A
DIG 0.165"* 0.562 ** 0.125" 0. 485 " 0.610 "
(2.58) (6.40) (1.87) (5.61) (7.31)
DP -0.284 " -0.893 *** -0.220***  -0.767*** -0.987 ***
(-5.96) (-15.73) (-5.20) (-13.83) ( -20.49)
EDL 0.023 -0.014 0.027 -0.018 0. 009
(1.02) (-0.42) (1.12) (-0.55) (0.42)
PD -0.004* 0.012 * -0. 005 ** 0.012 ** 0.007 *
(-1.81) (3.25) (-2.36) (3.60) (1.66)
STR -0.143" 0.923 ** -0.217 =~ 0. 864 ** 0. 647 ***
(-1.89) (7.67) (-3.05) (7.88) (5.65)
DOP 0.07 *** -0.104 *** 0.079***  —-0.109 *** -0.030
(3.89) (-3.15) (4.43) (=3.71) (-1.08)
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Table 7 Robustness test results
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Table 8 Heterogeneity analysis results
DIG
[X 35, rtho

BRSO RO SN

F X 0.192***  0.113 0. 305 *** 0. 041
(4.62) (1.17) (2.61)

FHIX 0.401* 1.665*™ 2,067 -0.272**"
(1.81) (4.41) (4.15)

PEEPAIX. 0,300 0.433"**  0.734*" 0.239 ***
(4.58) (3.52) (4.20)
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