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Abstract To explore the carbon reduction effect of agricultural green development on cultivated land use,
this study constructs a theoretical analysis framework to analyze the impact of agricultural green
development on the carbon emission intensity of cultivated land use. Using the benchmark regression
models, mediation effect models, and spatial Durbin models, and based on panel data from 31 provinces

from 2001 to 2022 (Data do not include those of Hong Kong, Macau and Taiwan. The same below) this
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study analyzes the impact mechanism and spatial effects of agricultural green development on the carbon
emission intensity of cultivated land use. The results indicate that: 1) The overall level of agricultural green
development increased from 0.154 in 2001 to 0.397 in 2022. There was a decreasing pattern among
regions including the main grain sales area, the production and sales balance area, and the main grain
production area; 2) The carbon emission intensity of cultivated land use decreased from 3.264 t/10 000
yuan in 2001 to 0. 717 t/10 000 yuan in 2022. There was a decreasing trend among regions in the main grain
production areas, main grain sales areas, and production sales balance areas; 3) Green development in
agriculture reduced the carbon emission intensity of cultivated land use significantly. Green development in
agriculture suppressed the carbon emission intensity of cultivated land use by promoting the application of
green production technologies in agriculture; 4) There was a spatial spillover effect of the inhibitory effect of
green agricultural development on the carbon emission intensity of cultivated land use. Based on the above
findings, this study proposes that it is necessary to strengthen inter-regional agricultural green cooperation,
optimize precise carbon reduction practices on cultivated land, and promote the application of low-carbon
production technologies to form a spatial joint carbon control pattern in the future.

Keywords green development of agriculture; carbon emission intensity of cultivated land use; agricultural

green production technology; spatial effects; MOA model
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Fig.1 Impact mechanism of agricultural green development on the carbon emission intensity of cultivated land use
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Table 1 Carbon emission accounting index system for cultivated land
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Based on the standard map service website GS (2023) No. 2763 of the Ministry of Natural Resources, the boundary of the base map has not

been modified.

B4 RUFEERKTESH A HHHERRET BETIE(2001—2022 £)
Fig.4 Comparison of spatial evolution between agricultural green development level and carbon emission intensity of cultivated
land use from 2001 to 2022
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Table 3 Benchmark regression results

LRI (3) " LAY (5) .
sl R (4 PR
. Overall MR F X ey Ao e o 5 S 7 X
e Model (3): RREMHRX Model (5):
Variable BRI CD BERL(2) Main grain Mod'el %) Mal? Production and
Model (1) Model (2) producing areas BraiN SAIES ATCAS  ales balance zone
InDel — 1. 325%x* — (. 543%x* — 0. 318*xx* — 0. 898 — 0. 245%%x*
(0.048) (0.046) (0.058) (0.086) (0.074)
— skok — sekok — sekok — sk
InGDPP 0.417 0.445 0.976 0.679
(0.083) (0.030) (0.041D (0.025)
InInd — 0. 897**x* — 0. 892k —0. 876%* — 1. 526%**
(0. 146) (0.112) (0.361) (0.257)
nFin — 0. H42x** — 0. 441 x** —0.156 — 0. 626%**
(0.043) (0.044) (0.114) (0.061)
InDi 0. 052%x#* 0. 049%%*x* 0. 029%x* 0. 117#%x*
e (0.009 (0.015) (0.01D) (0. 030)
— 0. 737%** — 1. 087#** — 0. 301 %% — 1. 406%%*x*
InUrb
(0.056) (0.085) (0.088) (0.103)
VAANTAN \
B0/ YES YES YES YES YES
Province/Y ear fixed
N 682 682 286 154 242
R? 0.786 0. 896 0.960 0. 858 0.906

AR N MR AR AER , « P<0. 10,%% P<C0. 05, P<<0. 01, F [, BEAIC) ) AR AE R AT A A R HLT,
TS X3 AR A M 2 0, 5 2 7P 6T 0 b 1) T I 5 580 S 1160 5% W 255 57, A5 280 (3D ~ (5) Sy A IR MR 180 32 7% X AR T2 A DX R 4 °F- A

DX 11 A ol 25 €2, 25 o o 0 e ) P 58 32 ) 5 T 28000

Note: The robust standard error is indicated in parentheses, * P<<0 10, ** P<C0 05, *** P<Z0 01. The same below. Models(1)and

(2) aim to examine the impact of the overall level of agricultural green development on the carbon emission intensity of

cultivated land use in the study area without or with control variables. Models(3)~(5)aim to examine the impact of agricultural

green development on the carbon emission intensity of cultivated land use in major grain producing areas, major grain sales

areas, and production sales balance areas.
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Table 4 Mediation effect test

WEFE™X - A S Al X
ik R MK P
] Main grain producing . . Production and sales
A5 Overall Jreas Main grain sales areas balance zone
Variable
BRI BERN(2) FEAL(3) R (4) HERL(5) BAICE) BRI ALY
Model (1) Model (2)  Model (3) Model (4)  Model (5) Model (6) Model (7) Model (8)
InDel 0.898***  —0,669*%x* (0.809*%** —(0,373***k (.955%*% —(,936%kx (,.434%x —(,430%**
nDe
(0.116) (0.048) (0.260) (0.064) (0.149 (0.095) (0.209) (0.073)
1M —0. 106%* —0.027* —0. 258*** —0. 135%*
(0.015) (0.014 (0.043) (0.023)
e IS =S
Jilhﬁﬂli . YES YES YES YES YES YES YES YES
Control variable
S I\ AT AN P 22
GO /IO YES YES YES YES YES YES YES YES
Province/Year fixed
N 682 682 286 286 154 154 242 242
R? 0.666 0.875 0.675 0.945 0.814 0.852 0.545 0.874

AT (1) (3D (B FNCT) g i 5 AR ol 2 0 T JE 7K - e o 2 77 B R N A9 5 M 5007, A5 TS (2D L (4D L (6 FT(8) kg 4 B AR b 2 (01 2 J& 7K SF-

AR 0 2 77 5 AR X A e M) A5 1 I3 2 119 582 W) 8 B

Note: Model (1), (3), (5) and (7) examine the impact of agricultural green development level on the application of green production

technology, while models (2) , (4) , (6) and (8) examine the impact of agricultural green development level and green production

technology on the carbon emission intensity of cultivated land use.
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Table 5 Spatial spillover effects test of agricultural green development on carbon emission intensity of cultivated land use

SDM #i%1 SDM model

SAREA SAR model

75
Vasiable A5 i B g 45 e g
Adjacency matrix Distance matrix Adjacency matrix Distance matrix
InDel —0. 430%%x* — 0. 399%%*x* — 0. 307%** —0. 442%%x*
(0.085) (0.090) (0.078) (0.090)
winDel — 0. 581#%*x* —0. 610%*x*
(0.153) (0.136)
0 0. 674%* 0. 734%x* 0. 664+ 0. 793%**
(0.031) (0.053) (0.031) (0.041>
BN — 0. 355%* —0. 241%x — 0. 352 — 0. 4945%%
Direct effect (0.096) (0.109) (0.093) (0.104)
(1] 422 34 WL — 0. 560%** — 0. 485%% —0. 463%*x — 1. 827*x*
Indirect effect (0.161) (0.132) (0.063) (0.700)
5% A — 0. 915%%*x* —0. 726%%x* —0. 815%*x* — 2. 321 %%
Total effect (0.248) (0.205) (0.109 (0.773)
7 ) AR
*‘ W . YES YES YES YES
Control variable
VAV IAN O[] =z
OO EE YES YES YES YES
Province/Year fixed
R* 0.896 0.511 0.771 0.688
Log-likelihood 441.376 463.999 418. 374 517.437
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