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Impact and Spatial Effects of Digital Rural Construction on Agricultural Carbon

Emissions
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sity of International Studies and Trade, Fuzhou 350202, China)

Abstract: Digital rural construction is a key driver for green and low—carbon agricultural development in China.Us-
ing data from 31 provinces(excluding Hong Kong, Macao, and Taiwan)in China from 2011 to 2021 as a research
sample, this paper integrates static panel regression and dynamic spatial econometrics to systematically investigate
the direct impacts,mediating paths,non-linear threshold mechanisms,and spatial spillover effects of digital rural con-
struction on agricultural carbon emissions. Statistical analyses confirm that:(1)Advancing digital rural development
can effectively reduce carbon emissions from agricultural activities,with technological advances in agriculture as a
key mechanism.(2)Regional disparities exist in how digital rural initiatives affect farming—related carbon emissions.
The carbon emission reduction effect of digital rural construction is more significant in the areas east of the "Hu
Huanyong Line’ and in non—major grain—producing areas.(3)Dual agricultural industry agglomeration threshold ex-
ists in digital rural construction, with negative non-linear characteristics. (4)Digital rural construction has spatial
spillover effects in reducing agricultural carbon emissions,and the indirect effect is greater than the direct effect.
Therefore, the construction of digital village should be vigorously promoted, and modern information technology
should be used to empower green agricultural production and help the efficient development of agricultural carbon
emission reduction
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Table 1 Agricultural carbon emissions sources,coeffi-
cients,and reference sources
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Table 2 Evaluation indicator system for digital rural development and reference sources
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Table 3 Descriptive statistics of variables

el SRR (iRes FEAS 5 HfH P22 He/MAE FoRME
Type Name Symbol ~Sample size Mean value  Standard deviation ~ Minimum value Maximum value
wefpRe it Aol B SR InAC 341 5373 1.124 2.682 6.887
AN B HE B BE ACIT 341 0.192 0.064 0.043 0.399
i B £ BFE S Mk Digit 341 0.145 0.107 0.021 0.767
AR IR City 341 0.586 0.131 0.228 0.896
RS54 InCult 341 2.865 0.356 2.143 4.340
RINEMAKT  InEnre 341 7.228 1.077 4.694 8.805
A& IE HAN K- InRoad 341 11.681 0.840 9.400 12.896
ol 52 KFEE InAd 341 5.806 1.646 0.470 8.348
A Al H AR A InTec 341 7.696 1.359 2.382 9.586
I IR Aol =l fE 5 Gather 341 1.235 0.763 0.042 4233
IR R A TR 5 7 B O T
R4 HEEHAZR 2 i K BE PR A TR A [ Il 2D 1 b A HE R -
Table 4 Benchmark regression results 3.2 HEMHRIE
o 4 g R P T AP I 160 DA SR 7 2 A
Variable i ) M, 5% 0 S BT K L — 4 A LI Y A
InAC InAC PR 53 01 5 1984 4F 4548 I B E N T8 HL TS B
Digit -0.219%% ~0.155% o) 3% A2 H.35 5 BUORES (InTool ) , DA IEAE Ry 4548 1y %k
(0035) (0.029) ¥ o R T A BRI BN R
Gty AL (2SLS) HEAT 1T, 45 R WA 5. 07 & MRS
(0.249)
InCult 0.060%
(0.015) =5 MEHKRRK
InEnre 0,143 Table 5 Endogeneity test
(0.044)
InRoad 0.095 £ TRASE
(0.058) Variable Instrumental variable method
Indd 0.010% (DE—KrBe (2)5B KBt
(0.006) The first stage The second stage
_cons 2,539 -0.422 Digit InAC
(0.078) (0.545) InTool 05707
IR TRz /A RSk Yes Yes (0.102)
N 341 341 Digit =0.279%*
Overall RY/Adj.R* 0.996 0.997 (0.095)
VE < 5 O R RR MR L7 R P<OLL, R R P<O.0S, P 22 b/ ] A Voo Voo
“ars” o8 P<0.01, TRl R
Note: Robust standard errors are indicated in parentheses, *indicates N 341 341
P<0.1, **indicates P<0.05, ***indicates P<0.01, the same be- Kleibergen—Paap rk LM 7.123{0.008}
low. Cragg—Donald Wald F 354.645[16.38]
Kleibergen—Paap rk Wald F 31.256[16.38]

L AR B R TR e AR AN 55 3 0 A Al R s
PRI X8 T AR A 27 ity LB AL b 1 w85 B2 75 R
2 R F A B HE R . A TH 3 R AKCF B Al 1 &
KAE 19 (7K B W35 08 T, al AE R DA O AR B

0 PAE; (170 M Stock—Yogo 55 1T 27 B K6 56 10% /K - I
4 1 S8
Note: P values are indicated in{};critical values at the 10%level for

the Stock—Yogo weak instrumental variable test are indicated inl].
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Table 6 Robustness test

FRAg PR
Robustness test
Variable (DB OB R (2)JG — P AR gk (3) SR Bl
Replace the core explained variable  Lagged dependent variable  Excluding municipalities directly under the central government
ACI InAC InAC
Digit —0.024 %% =0.113%** —0.135%#%*
(0.009) (0.032) (0.025)
s i) AR Yes Yes Yes
i[RI Yes Yes Yes
ANAREL Yes Yes Yes
N 341 310 297
Adj.R? 0.917 0.998 0.998
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Table 7 Mediating effect test

At (1) (2)
Variable InTec InTec
Digit 0.742%* 0.238%%
(0.137) (0.087)
il Az ik No Yes
s [E) R8N Yes Yes
NS EA Yes Yes
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Adj.R® 0.052 0.984
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Table 8 Heterogeneity analysis

[P dniEe gl A 7= T g
AR HU Huanyong line Agricultural production function
Variable (DA (2) P48 G)ME I X (HIFRE T X
East West Major grain—producing areas Non—major grain—producing areas
InAC InAC InAC InAC
Digit =0.132%%* -0.248* -0.096 —0.235%%*
(0.040) (0.043) (0.060) (0.030)
P A Yes Yes Yes Yes
o TRI Yes Yes Yes Yes
AL Yes Yes Yes Yes
N 275 66 143 198
Adj.R? 0.997 0.999 0.980 0.994
EIES - C-=E 4l 0.000 0.000

T« 2 ) 25 7 PR 308 ¢ ELIGURE B B9 Chow A6 360 A 145 R T i A5 i

Note: The P value for the difference in between—group coefficients was calculated based on the Chow test estimation results of the interaction

model.
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Table 9 Threshold effect test results

\ L ) - e
IR i A FH P{H BS U Hk N
Critical value
Threshold variable Model F value P value BS frequency
10% 5% 1%
Gather H— TR 68.720 0.003 300 27.910 34.910 52.252
XU [T 27.450 0.093 300 26.927 32.464 40.811
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Table 10 Threshold effect regression results
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b BB HE A Pip 25 38 A A T B AR 14 S ) P TR 28
o [R)RF, 3 0 4 Jay 5 22 45 KBl I W) 4 £% 2 |
THI S R W25 48 0 K 2 R B Fn Aol e 4k

i Inic FHICH 75 ) 42 2 14 T
Variable 42 TEBMERRE
Digit —-0.068%#* A A A Sk S,
(Gather<1.445) (0.038) B AR 12 LM Wald K S0 558 7RI 205
Digit 0260 S I HEBORT A e HE R A 5 e B AN AT 2 1 7S
(1.445<Cather<1.723) (0.085) [0, 25 ) AL TR RN 23 2 Ak hy 25 (] 158 22 B a8
Digit 0,693 [ SRR . Hausman 1 LR K536 34 5838, 6 163 &
(Gather=1.723) (0.107) FIF [F2] 1P P XL i) ] 5 2 ) A TE A AU B Ry 15 3L
At T Yes Fhy T2 ) B R o g ) 2 M0 B 4 I
N 341 WS B 22 ] Y LSO AR, A5 R A Ak 23 O 12
AGR 0819 Xk 25 0L AT 4R, MG 4R 3R 13, B
11 2REZEH
Table 11 Global moran index
VG R NECabd AN BRHE
Ay Digital rural construction Agricultural carbon emissions
Year BERA Z1H PIH BREL VAL PIH
Moran’s | 7 value P value Moran’s | 7 value P value
2011 0.086 0.992 0.161 0.000 1.051 0.147
2012 0.102 1.131 0.129 0.004 1.170 0.121
2013 0.018 0.431 0.333 0.016 1.568 0.058
2014 0.089 1.022 0.153 0.033 2.076 0.019
2015 0.083 0.979 0.164 0.029 1.971 0.024
2016 0.130 1.396 0.081 0.032 2.054 0.020
2017 0.191 2.009 0.022 0.027 1.919 0.028
2018 0.258 2.596 0.005 0.024 1.859 0.032
2019 0.270 2.691 0.004 0.026 1.936 0.026
2020 0.304 2913 0.002 0.029 2.032 0.021
2021 0.380 3.623 0.000 0.031 2.085 0.019
F12 HEXKE
Table 12 Related tests
ARG 55 SiiHE PE
Related tests Statistical value P value
LM—error 42.390 0.000
Robust LM~error 9.178 0.002
LM~lag 3.629 0.058
Robust LM - lag 11.595 0.001
Hausman 184.690 0.000
LR—ind/time/both 55.480 0.000
Wald — SAR 24.680 0.000
Wald - SEM 51.270 0.000
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Table 12 Continue

AHIAG 56 SeitE PE
Related tests Statistical value P value

LR - SDM/SAR 24.830 0.000

LR - SDM/SEM 48.370 0.000

TE : SDM 73 [B) KL BRI 5 SAR %3 1] i J5 BT 5 SEM 3 [ i 22 BT
Note: SDMindicateSpatial Durbin Model; SAR indicateSpatial Autoregressive Model; SEM indicate Spatial Error Model.

F13 NEMEEZEHEERERSH
Table13 Results of the two—way fixed—space Durbin model decomposition

A b NER: 35 4ITA
Variable Direct effect
Digit -0.082%%*

(0.030)
City 1,783k
(0.226)
InCult 0.062:%:*
(0.012)
InEnre -0.068*
(0.040)
InRoad 0.164%%*
(0.055)
InAd 0.007
(0.005)
rho

STk A SN
Indirect effect Total effect
~0.192%# —0.274%5
(0.062) (0.070)
0.679 2.462%%%
(0.641) (0.688)
0.102%* 0.164%%%
(0.041) (0.044)
-0.041 -0.109
(0.110) (0.130)
0.799%5% 0.963 7%
(0.225) (0.261)
0.013 0.019
(0.015) (0.017)
0.369%
(0.065)
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