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Table 4 Endogeneity treatment and robustness tests of the impact of digital technology on agricultural economic resilience
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Vi ZSUNENEY A 1.052 -0.045 0.011 -0.035
(0.753) (0.076) (0.042) (0.035)

T &5 44 0.730 0.138%* 0.146%** 0.188%**
(0.476) (0.055) (0.044) (0.043)
FElEs -0.058 -0.208 -0.037 -0.010
(0.872) (0.133) (0.092) (0.070)
XA IFHCRE S —1.749%*x* 0.117* -0.012 -0.017
(0.536) (0.071) (0.013) (0.011)

PR G AVER R ~0.406%** -0.009 0.063 0.118%**
(0.137) (0.019) (0.045) (0.037)

BRI -6.323* -0.274 —0.744% % -0.966***
(3.714) (0.458) (0.269) (0.241)

Cragg-Donald Wald F statistic 29.039 - -
Kleibergen-Paap rk Wald F statistic 23.286 - -
FEA 150 150 130
R 0.275 -0.104 0.401 0.568

T B FEAESE 5y A o X PP RO A B 12 21 o
WLEZR Y PR W R PRBE 4% S L], (7S
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R5 BFHEARZN R 425 HE B A B A I
Table 5 Mediation effect of digital technology on agricultural

economic resilience

R7 ETFRUDBEXHRRELREERSH
Table 7 Heterogeneity regression results based on agricultural

functional zones

AR hE R ATFECE ACWEE DIEZER R AR WEEHX REE"X R PEX

ICT A AE 0.375%* 0.059* 0.447%%% ICT 2 AE 0.067%*% 0.003 0.052%*
(0.182) (0.031) (0.086) (0.016) (0.007) (0.015)

2K 4.012%%* 0.763%%%* 22674 LK 0.137%* 0.088 0.051
(0.704) (0.121) (0.354) (0.044) (0.057) (0.038)
RIS 0.174 0.535%* 1.181* PN 0.215%* 0.010 ~ 0.065
(1.062) (0.247) (0.613) (0.104) (0.057) (0.046)

firka 2l -1.138 0.658** 1.593 Pkt -0.006 0.039 0.035
(1.775) (0273) (0.680) (0.161) (0.104) (0.093)

Pl S A -2.954 0.529 5.339%%x el g 03625 0.001 0.439%
(3.347) (0.430) (1.108) (0.136) (0.149) (0.228)

REQRIRIS S -0.171 0.207 2,796 XA IORE -0.002 -0.005 0.003
(0.822) (0.221) (0.642) (0.045) (0.024) (0.017)

U RREN (R 6=y 0.582* -0.207%%* 0.145 SR A VR 0.047 02385 0.093
(0318) (0.063) (0.186) (0.076) (0.100) (0.129)

BT -37.760%%* ~7.561%%* -21.360%** I R 0767 0531
(7.067) (1275) (3.679) (0.421) (0.607) (0.353)

FEA B 150 150 150 ek 3 65 %
R 0.532 0.477 0.747
R 0.636 0.498 0.521

&6 ETHE MR FR AR MR Z 5 =R
EV3ZE R 47
Table 6 Time period-based heterogeneity test of the impact of
digital technology on agricultural economic resilience

* 8 ETHRIEMBXIKREERALE RS
Table 8 Heterogeneity regression results based on eastern, cen-

tral, and western regions

At 20124FF120154F 2017.2018 2020 4F

ICT 52 2B AH 0.016 0.022%%*
(0.011) (0.008)

LK 0.133%* 0.084*
(0.053) (0.049)

VZTUNEINEA 0.061 -0.016
(0.072) (0.050)
S5 0.202%* 0.171%%*
(0.069) (0.053)

Pk S -0.110 -0.069
(0.155) (0.149)

XM ORE BE -0.031 -0.025
(0.019) (0.025)

PR A A A -0.036 0.070
(0.060) (0.085)

i ~1.218%* -0.693
(0.501) (0.480)

FEA &L 60 90

R 0.385 0.405

5 AR s g
ICTRARAME  0.043%*x 0.002 0.027+%*
(0.014) (0.010) (0.009)
LK 0.158%** -0.0426 0.076%**
(0.041) (0.097) (0.028)
PN 0.142% 0.029 -0.058
(0.083) (0.068) (0.038)
e | 0.188%** 0.037 0.001
(0.062) (0.124) (0.062)
7k 2 -0.197 -0.101 0.153
(0.125) (0.275) (0.263)
XA IF IR -0.024 0.028 -0.011
(0.028) (0.025) (0.016)
AR B AR K -0.050 -0.066 0.145
(0.061) (0.233) (0.127)
W RO —1.502%%* 0.607 ~0.639%*
(0.408) (1.092) (0.255)
AR 65 30 55
R 0.426 0.208 0.487
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Digital Technology Driving Agricultural Economic Resilience:
Mechanism Analysis, Empirical Test, and Policy Implications

ZHU Mengshuai, HUANG Mingyi, SHEN Chen, CHI Liang, ZHANG Jing, WU Jianzhai’

(Agricultural Information Institute, Chinese Academy of Agricultural Sciences/Key Laboratory of Agricultural Blockchain
Application, Ministry of Agriculture and Rural Affair, Beijing 100081, China )

Abstract: [Objective] Enhancing agricultural economic resilience is a critical strategic path for ensuring national food security and pro-
moting the comprehensive implementation of rural revitalization. Against the backdrop of accelerated digital penetration in rural ar-
eas, existing research often focuses on macro-level digitalization, making it difficult to isolate the authentic contribution of digital in-
puts to agricultural systems. The driving effects and internal mechanisms of information and communication technology (ICT) input
on agricultural economic resilience are explored in this research. Through clarifying its asymmetric impacts on resistance, recovery,
and development capacities, a robust theoretical reference and empirical basis are offered for formulating differentiated digital agricul-
ture policies that transition from traditional production modes to intelligent, resilient systems. [Methods] Based on Chinese provincial
non-continuous panel data for 2012, 2015, 2017, 2018, and 2020, an advanced input-output (I-O) model framework was utilized. Le-
veraging the multi-regional input-output tables, the Leontief inverse matrix was employed to calculate the total consumption coefti-
cient of the "Information Transmission, Software, and Information Technology Services" industry by the agricultural sector, which de-
fined the total digital technology input value. Simultaneously, the entropy weight method was used to construct a comprehensive eval-
uation system for agricultural economic resilience. In terms of the econometric strategy, potential endogeneity was addressed by select-
ing the product of rural radio stations in 1988 and the previous year's Internet users as an instrumental variable (IV). The analysis was
further supported by a 5% bilateral winsorization and a mediation effect model for rigorous empirical testing. [Results and Discussions]
The empirical results demonstrated that digital technology input significantly enhanced overarching agricultural economic resilience.
Benchmark regressions showed that the coefficient of ICT input was significantly positive at the 1% level, and the driving effect re-
mained robust after correcting for endogeneity bias, which confirmed the core role of digital transformation in systemic risk manage-
ment. Dimensional decomposition revealed a significant asymmetric characteristic: Digital technology strongly drives recovery capaci-
ty after exogenous shocks and developmental capacity during long-term evolution. However, its impact on the resistance dimension
was relatively limited and exhibited a marginal negative effect. This reflected a potential technological dependence risk, where the sys-
tem's increased sensitivity to power grids and network stability might weaken its original stress-resistance capacity during the onset of
extreme risks. Furthermore, control variable analysis showed that per capita gross domestic product (GDP) and optimized planting
structures promoted resilience, while the number of rural cooperatives exerted a negative influence, suggesting that some grassroots
organizations suffered from insufficient digital adaptability. Mechanism analysis indicated that marketization, economic efficiency,
and transport density were the primary transmission paths. Specifically, the marketization path contributed most significantly by reduc-
ing institutional transaction costs. Additionally, digital technology improved output efficiency through precision management and opti-
mized transport logistics in synergy with physical infrastructure. Heterogeneity analysis showed that digital technology exhibited a
clear "digital compensation" advantage in Western China, effectively offsetting natural resource endowment disadvantages. [Conclu-
sions] This study confirms that digital input constitutes a new quality productive force that fundamentally strengthens the risk-resis-
tance capacity of agricultural systems. The conclusions are summarized as follows: First, the empowerment of agricultural resilience
by digital technology is characterized by a profound asymmetry. While it significantly improves the efficiency of systemic recovery
and evolutionary development, it may simultaneously weaken original resistance due to intensified technological coupling and infra-
structure dependence. Second, the reduction of institutional transaction costs through marketization is identified as the core mecha-
nism for digital factors to exert their resilience-enhancing effects. The depth of the digital dividend is largely determined by the maturi-
ty of the market environment and its capacity for factor mobility. Third, the release of digital dividends in agriculture is heavily con-
strained by organizational adaptability. The lagging digital transformation and inherent structural rigidity of certain grassroots organi-
zations have become the primary institutional bottlenecks restricting the conversion of digital technology inputs into practical system-
ic resilience. Ultimately, achieving a resilient agricultural economy requires a synergistic alignment between advanced digital produc-
tion forces and modernized rural production relations.

Key words: digital technology input; agricultural economic resilience; input-output tables; information and communications technolo-
gy input
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