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Abstract: [Objective] Empirical analysis of the impact and mechanism of digital economy on high-
quality agricultural development, promoting the process of agricultural modernization. [Method]

This paper utilizes provincial panel data from 2012 to 2022, employs the entropy method to measure
the digital economy and new-quality productive forces in agriculture, and applies the SBM-GML
model to measure agricultural high-quality development. It further explores the impact of the digital
economy on agricultural high-quality development and the mechanism of action of new-quality
productive forces in agriculture using methods such as two-way fixed effects models and mediation
effect models. [Result] The digital economy demonstrates a significant positive effect in promoting
high-quality agricultural development, and this effect exhibits notable temporal heterogeneity.
Further research reveals that new-quality productive forces in agriculture are a crucial mechanism
through which the digital economy empowers agriculture to advance towards high-quality

development. Heterogeneity analysis shows that in grain-consuming regions and regions with
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balanced production and sales, the digital economy has a significant positive impact on promoting
high-quality agricultural development. In terms of influence channels, the digital economy primarily
promotes high-quality agricultural development through green technological progress. [Conclusion]
Seizing the opportunities presented by the development of the digital economy, accelerating the
cultivation of new-quality productive forces in agriculture, promoting disruptive innovations in
digital technology, promoting the integration of digital economy and real economy, and optimizing
resource allocation can inject powerful impetus into the high-quality development of agriculture.
Keywords: digital economy; new-type agricultural productivity; high-quality agricultural
development; mediating effect
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Table 1 Indicator system for high-quality agricultural development
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Land input
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Table 2 The average values of agricultural green total factor productivity and its decomposition value in

each province from 2012 to 2022
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Table 3 Indicator system of digital economy
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Table 4 Evaluation index system of new agricultural productivity
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Table 5 Indicator system of control variables
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Table 6 Descriptive statistical analysis of explained variables, core explanatory variables and control

variables
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Variable name . . . ]
Observations Mean  Standard deviation ~ Minimum Maximum

Al v R
High-quality development of 330 1.7509 0.8915 0.8055 6.4083
agriculture
B2t
o 330 0.3801 0.0925 0.2195 0.6903
Digital economy
A H A
. L . 330 0.4297 0.1757 0.1144 0.8311
New quality productivity in agriculture
SRR
o 330 0.8675 4.3565 0.0474 56.0536
The level of foreign investment
WAL K 475.72
330 708.4295 7.9053 3,927.4500
Level of urbanization 10
IRt A
. . 330 0.0032 0.0036 -0.0027 0.0310
Environmental regulation
FANL IR
330 0.0262 0.0390 0.0004 0.2171

Degree of industrial agglomeration
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Table 7 Baseline regression results

ARl o R e
High-quality development of agriculture
Variable name
(1) @) 3) (4) ()
LIERZN 3.625"" 3.591" 3.867" 3.731™ 4.347
Digital economy (0.779) (0.803) (0.912) (0.911) (0.835)
HRBEIRNIKT 0.003 0.002 0.002 0.001
The level of foreign investment (0.003) (0.003) (0.003) (0.003)
WA KT 0.003 0.003 0.011™
Level of urbanization (0.003) (0.003) (0.003)
Nl -16.392" -17.289"
Environmental regulation (9.847) (9.731)
PV IR -44.837"
Degree of industrial
. (13.739)
agglomeration
g0 -2.131" -2.110" -12.417 -12.885 -34.431™
Constant terms (0.586) (0.601) (12.715) (12.621) (9.316)
B
YES YES YES YES YES
Province fixed
03 E
YES YES YES YES YES

The year is fixed
RUWIE-AS 330 330 330 330 330



Observations
R2 0.772 0.773 0.774 0.775 0.786
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Note: Robust standard errors are reported in parentheses, ***, ** and * indicate significance at the 1%, 5%, and 10%
confidence levels, respectively. The same convention applies hereinafter.
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Table 8 Robustness test results

Al Jo R K e
A B AL TR ) . :
High-quality development of agriculture
Variable name
(1) (2) €P)
LI RZN 4.267 1.104™" 4.964"
Digital economy (5.447) (3.427) (5.589)
SR BRI IKT -0.026 0.008™ -0.005
The level of foreign investment (-0.256) (3.127) (-1.519)
WAL K 0.012"** 0.005" 0.012™
Level of urbanization (4.519) (1.833) (3.446)
Nl -25.930™ -24.556™ -10.913
Environmental regulation (-2.357) (-2.516) (-1.184)
PV IR -46.990" -24.990" 83.494
Degree of industrial (-3.609) (-1.751) (3.717)
agglomeration
L el -37.799" -15.628" -2.030™"
Constant terms (-4.016) (-1.654) (-2.644)
B
YES YES YES
Province fixed
03[ E
YES YES YES
The year is fixed
BORILE: ¢
330.000 330.000 286.000

Observations



R2 0.810 0.766 0.805
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Table 9 Endogeneity test results

st o e © ©
Variable name M BB M FME
Phase 1 Phase 2 Phase 1 Phase 2
HERZU 10.2155™ 14.5274™
Digital economy (6.55) (6.52)
THAZS 0.006™" 0.005™
Tool variables (7.37) (6.12)
HRBEHNIKT 0.002"* -0.0174™
The level of foreign investment (4.04) (-2.27)
WA KT -0.001™* 0.0305™
Level of urbanization (-4.87) (4.63)
Rl -1.083 5.2512
Environmental regulation (-1.40) (0.41)
PV ERAR R 2.830™" -89.8186™"
Degree of industrial agglomeration (3.27) (-3.96)
Kleibergen-Paap rk LM&it& 54.276 19.183

Kleibergen-Paap rk LM statistic [0.000] [0.000]




Kleibergen-Paap rk Wald F4¢ it & 73.130 37.416

Kleibergen-Paap rk Wald F statistic {16.38} {16.38}
A1 E
YES YES YES YES
Province fixed
A ] 2
YES YES YES YES
The year is fixed
PIRIES
. 330 330 330 330
Observations
R? 0.202 0.585 0.147 0.499

e (BB P H, {3 #UEN Stock-Yogo FFiRHIAR L 10%KF LilE FAE, T .
Note: The [] value is the P value, and the { } value is the critical value at the 10% level of the Stock-Yogo weak

recognition test. The same convention applies hereinafter.
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Table 10 Results of mechanism test of new agricultural productivity
RN HT A
New quality productivity in agriculture

) 2

ERAH

Variable name




B 2% 0.203*** 0.2634*

Digital economy (3.040) (0.1088)
HMEBNIKT -0.001™ -0.0007**
The level of foreign investment (-2.908) (0.0003)
WAL 0.0002 0.0003
Level of urbanization (0.816) (0.0003)
I -0.001 0.1333
Environmental regulation (-0.002) (0.5877)
Pl R AR -0.553 -0.8219
Degree of industrial agglomeration (-0.704) (0.8781)
HO -0.157
Constant terms (-0.230)
Kleibergen-Paap rk LMZiit & 19.183
Kleibergen-Paap rk LM statistic [0.000]
Kleibergen-Paap rk Wald F&4i i & 49.125
Kleibergen-Paap rk Wald F statistic {16.38}
A1 E
Province fixed vES vES
A [ E
The year is fixed vES vES
BIRIE
Observations 330 330
R? 0.938 0.459
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Table 11 Heterogeneity test based on different agricultural functional areas

AR R 371X A EHIX PR X




Variable The main grain producing The main grain sales area Production and sales balance
name areas areas
RlbmiE RHEE RlbEiE RHFE RlEEE RETRAE
KIE 7 KR 7 Y353 771
High-quality =~ New quality = High-quality =~ New quality = High-quality =~ New quality
development  productivity = development  productivity — development  productivity

of agriculture  in agriculture  of agriculture in agriculture  of agriculture in agriculture

AN -0.342 0.089 5.624" 0.127™ 8.144™ -0.019
Digital

(0.643) (0.156) (2.893) (0.060) (1.888) (0.095)
economy
i A
Control YES YES YES YES YES YES
variable
Gig el 0.443 0.375™" -2.232 -0.302 -5.959™ 0.315™
Constant
erms (0.303) (0.076) (21.604) (1.069) (2.350) (0.142)
By E
Province YES YES YES YES YES YES
fixed
0y 2
The year is YES YES YES YES YES YES
fixed
BORIIEAG
Observatio- 143.000 143.000 77.000 77.000 110.000 110.000
ns
R? 0.942 0.448 0.863 0.722 0.817 0.607
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Table 12 Analysis based on green total factor productivity decomposition and temporal heterogeneity

SO R R
_ o P i) S B
AL EE LK Green total factor productivity _
] o Temporal heterogeneity
Variable name decomposition

() 0] ®) 4)




SRR ZREOPIARER

2012-2016 2017-2022
GTC GEC
Hralr 1.071* 0.964 2.057™ 3.390
Digital economy (0.498) (0.911) (1.032) (1.062)
AR &
YES YES YES YES
Control variable
I 1.146 -27.965™" -21.279™ -14.834
Constant terms (6.120) (8.404) (7.124) (27.463)
By e
) ) YES YES YES YES
Province fixed
EAHIE
o YES YES YES YES
The year is fixed
PURIEd
) 330 330 150 180
Observations
R? 0.721 0.797 0.710 0.819
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