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Abstract This study aimed to investigate the impact of the digital economy on agricultural green total factor
productivity and its internal logic. Based on the application of the SBM model and GML index to measure
agricultural green total factor productivity, a panel data from 30 provinces in China (The data do not include
those of Xizang, Hong Kong, Macau, and Taiwan regions. The same below. ) from 2011 to 2020 was taken

to analyze the impact of the digital economy on agricultural green total factor productivity. From the
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perspective of land management efficiency, the mechanisms through which land intensive operation
efficiency and land scale operation efficiency influence the impact of the digital economy on agricultural
green total factor productivity were investigated from the perspective of land management efficiency. The
results indicate that: 1) Digital economy development significantly promotes agricultural green total factor
productivity. 2) The land intensive operation efficiency and land scale operation efficiency play significant
mediating and masking roles, respectively, in the process of the digital economy’s impacting agricultural
green total factor productivity. The threshold effect model found that the land intensive operation efficiency
can further promote the effect of digital economy on agricultural green total factor productivity after
exceeding the threshold value. 3) The promotion effect of the digital economy on agricultural green total
factor productivity exhibits significant heterogeneity across different regions. The promotion coefficients in
the eastern region is 0. 137, in both sides of the Qinling-Huaihe River are respectively 0. 115 and 0. 319,
and in the southeastern part of the Hu-Huan-Yong Line is 0. 068. This suggests that digital economy has
promoted agricultural green total factor productivity in the eastern region, both sides of the Qinling-Huaihe
River, and the southeastern part of the Hu-Huan-Yong Line. Based on above findings, this study proposes
that , the expansion of the application scenarios of digital technology, strengthening of agricultural data

resource construction, and active promotion of moderately scaled intensive agricultural development are

2024 4F 55 29 %

necessary in the construction of agricultural modernization in China.
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Table 1 Changes and decomposition of agricultural green

total factor productivity in China from 2011 to 2020
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Table 2 Index system for the development of digital economy
BRIV e 2 e he K1 )= e
Target layer Criterion layer Indicator factor layer Weight
BT 28 B Sk i Bl (R RN S +0.041 013

Digital economic infrastructure

BT 25 7l LA

Digital economic industry scale

B 2 T R R A

Digital economic

B 22 5% T A

development index
B 2 55 1 7 MR

Digital economic market scale

By 22 U 57 2 1 ML

Digital economic labor force scale

Digital economic application scale
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Bl A +0.136 843
15 BIR 55 b 7= 18 +0.137 111
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HL ARl 55 +0.082 814
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Table 3 Index system for land intensive management efficiency
H 5 2 7 0] 2 febr I 72 feprit AR e
Target layer  Criterion layer Indicator factor layer Calculation formula for indicators Weight
XTGR9 DX 8 o B/ 9 XA 1 +0.029 116
X2 N F % B UNISDES - gAs S PsY +0.085 831
+ A A K . ,
, X3 b 24y [ 2 7 5 I# 72 B B BT/ 3t 5 T AR +0.081 987
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Table 4 Descriptive statistical characteristics of variables.

AR bk (e ¥ MH FRifE2E  w/ME S BRI
Variable Symbol  Mean value SD Min Max
Rl 2 (0 A TR A 7 R
. . Agtip 1.037 0.168 0.521 2.109
Agricultural green total factor productivity
By 4% Digital economy dig 1. 004 0.982 0.651 4.091
B G R . .
. ) ) . intensity 0. 097 0. 140 0.002 0.856
Land intensive operation efficiency
o MR 22 7 RO
. . landtr . 267 0.118 0.050 0.592
Land scale operation efficiency
WAL K F Level of urbanization urbanl . 004 0.998 0.175 3.513
I B A OK :
) . . finan 501 0.995 0.264 0.730
Financial support for agriculture
A 45 #) Cropping structure astruc . 659 0. 145 0.355 0.970
Pl & i K .
. . indpw . 248 0.999 0.029 0.528
Level of industrial development
% % Disaster rate affir 153 0.119 0.000 0.695
Wk EH I A 225 Urban-rural income gap urban?2 . 590 0.122 0.350 0.896

T AEAR R D 300
Note: Sample size is 300
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Table 5 Results of the baseline regression and mechanism analysis regression.

A i1 i 2 LAY 3 FETY 4 FERL 5
Variable Model 1 Model 2 Model 3 Model 4 Model 5
BT 20 0.077*x* 0. 008%*x* 0. 013%** 0. 079%x** 0. 161%**
dig (0.039 (0.003) (0.004) (0.022) (0.047)
T AR A ERCR 0.253*
intensity (0.148)
- H A 22 0 R —0. 769%*
landtr (0. 347)
H BT 2. 549x%x* 0. 802 —0.078%x* 1. 245%%x* 1.580
_cons (0.971 (0.081) (0.035) (0.146) (0.986)
FE 2 Bt ‘ ‘ . ‘ ‘
) Control Control Control Control Control
Control variables
AR [ 2 B0
o ] Control Control Control Control Control
Individual fixed effects
N 300 300 300 300 300
R* 0.732 0.308 0.729 0.729 0.727

TE - OFEAY 1o RE v M G558 . AEAY 2R 3 43 Jpll 2 B 5 28 U0 o o b B 24 28 7 03 R by AR 22 78 203 4 T U 45
o MERL AR5 G 5 A o 1T U 45 SR v BN A B 24 22 AR R T M MU 4 IR I S R A5 R
@ e ) I FORTE 1006 .50 F1 106 BGEIHT K LR 55 W sifER. THH.

Note: @ Model 1 represents the baseline regression results. Models 2 and 3 present the regression results of the

impact of digital economy on land intensive operational efficiency and land scale operational efficiency,

respectively. Models 4 and 5 show the results obtained by separately introducing the variables of land

intensive operational efficiency and land scale operational efficiency into the baseline regression results.

@ *, ** and *** indicate the significant level of 10%, 5% and 1%, respectively. The same below.
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Table 6 Results of threshold value test

I A% it gl Pia P IAE BS k% it Al Critical value
Threshold variable Threshold type P value  Threshold value BS iterations 1% 5% 10%
T
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Table 7 Results of threshold regression estimation
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Table 8 Robustness test results
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Table 9 Estimation results of the impact of the digital economy on the agricultural green total factor productivity in different regions
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