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Analysis of the impact mechanism of new-quality agricultural productivity on agricultural carbon emissions

Junchuan Zheng, Yangping Jia
Chongging Normal University, Chongqing

[ Abstract] Achieving a low-carbon and green transformation in agriculture is a crucial pathway to realizing
China’s “dual carbon” goals. Based on provincial panel data from 2012 to 2022, this paper empirically examines the
impact and mechanism of new-quality agricultural productivity on agricultural carbon emissions using the GMM
model, mediation effect model, and spatial Durbin model. The results show that new-quality agricultural productivity
significantly reduces agricultural carbon emissions, and the conclusion remains robust after addressing endogeneity
and conducting various robustness tests. Land scale management, agricultural technological innovation, and the
upgrading of agricultural industrial structure play partial mediating roles in this relationship. The productivity effect
remains significant across different functional zones. Moreover, the spatial econometric model indicates a positive
spatial spillover effect, with the emission-reduction impact intensifying as the level of new-quality agricultural
productivity improves.
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(4) FAHLHIFELE

it — DR FAOWF A P I HE R AR, A
SR IR R L Pk R R AR AR
BHE BB E A PR AT =57k . 45 513K,
PNV T A I R T R A E K (R
$N 14348, p<0.01) , fEGINZZRESG, SR
Hem s o 52 - (RECN-0.3378) , K
HgERAHE 5 3 Bos, KR4 5%
PERE T A= 5 R A R EN 0.0870, p<0.01),
TEEfhZ ARG, Hx Aol B H R 13 R ECN-

0.2186, KIH 3, i BH ] 38 i 25 M) - 2% S Dl HE

[T, A BT AR = ok O B G R B B3
B, 5l NZAR R G, FERHBHE R R -
0.1886, H L. ik — IRk i/ R0 B R e,
AR F Bootstrap J5%: (CEEEHFE 1000 7O K,
=P BAENEE XY AEE 0, WP
LR Bk, A A = )l s s Aol +
HORUREZE S L AR b ZE R AR A AL R 1 3 —
SRR A E R . Rk, H2. H3. H4 75356
k.

5 H—LHR

5.1 Rl EAALR

TR 53 BT AR VB 5 A2 7= 55 AR b s HE s
VR R BLIE,  ASCN 2 [A) B A DG AN 2 R T S AR A
PIANEE RO 9, B 7R B R L AE 2% 8] 2 T i Bk
BN o

(1) 738 HAHR M AT

IR FEARME T 57 A 77 73 72 7550 T i b X B AR T
FEA AR A RO, ARSI N AR A R, TH A
A JHFLFE (Moran’s D), DLFAs AV AR 5 &
MV R A 7= F 0 23 (R4 B b 43 A REAE

MIFESERKE, 2012 - 2022 4510, AV
TS AR HT B A PR S A SR B AR AL 1 N IEAE,
H p-value /T 0.05, JEd 7 REEKELE . XK
VB HE BN AN B 5 A 77 F3AE 23 (R 43 A B AP AR R
W IER EHAHRK R, BIARMARAR R (R fH X
FEAE SR BRHEGR (D B XA, &l e
7= e KD B X a1 SR8 o A1, MR ERAIE T
PR AE 2 AV b ELAG B SRR I R8s 7 11 725 [A) ik
R o
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(D (2> 3 4 (5 6>
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Al A 22 0.0388""
(0.0009)
Vb S5 gl -0.7304"
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A FHEEH] -0.0000""
(0.0023)
_cons -0.1370 0.5878™ 0.0212 0.5980™" -4.3e+03 0.5674™"
(0.7164) (0.0000) (0.4413) (0.0000) (0.2623) (0.0000)
bootstrap (1000) ¥4 B {5 X [7][0.0086417, 0.1026265] [-0.1117776, -0.1117776] [-0.1746156, -0.0125116]
i A Yes Yes Yes Yes Yes Yes
Bh Yes Yes Yes Yes Yes Yes
) Yes Yes Yes Yes Yes Yes
N 330 330 330 330 330 330
adj. R? 0.9412 0.9916 0.8494 0.9919 0.8806 0.9915
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*9 2RE=

AV BRHE BB A 7
E Ay 1 z p-value* I z p-value*
2012 0.248 2.586 0.005 0.171 1.886 0.030
2013 0.240 2.506 0.006 0.198 2.149 0.016
2014 0.218 2.302 0.011 0.182 2.006 0.022
2015 0.207 2.204 0.014 0.251 2.686 0.004
2016 0.199 2.128 0.017 0.263 2.822 0.002
2017 0.195 2.091 0.018 0.259 2.886 0.002
2018 0.192 2.067 0.019 0.259 2.927 0.002
2019 0.187 2.015 0.022 0.237 2.738 0.003
2020 0.189 2.036 0.021 0.242 2.772 0.003
2021 0.182 1.963 0.025 0.253 2.782 0.003
2022 0.166 1.821 0.034 0.220 2.496 0.006

R 12 oy A AOSE i AR 7 S AR
(1) J 30 2 (8] A G, ARSI KA T 535 Moran’s
LAEECHAT R Rt A, IRES & 7 R T EA
TR HETBC 8] 3 AR AR A LR, 158 T 2022 R 5L
ZIREECS B, WA R

FET 2022 A REHR I Al AR AR B,
P LMV i A 1 5 AR HFRCEA 3 A (A
RERFFIE o AV ARHER 2 I B LRI R,
ZHE Iy A - BRI R R R, BoR i 5aE
(R 2 TR IR AH S, e Bt DX 3R] B HF TR S A7 A2 B
[F RN o T AR VBT I3 A 7 ) AR R FE B AT 235 4R
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ER A DRI ARME AR SR, DA HOR & A7 AE Xk
SN RSN RN, K AR
SR - AR A0 X, P X ) DA
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SEREN], Mo DO FENLHEMR RS H, &

Moran scatterplot (Moran's | = 0.193)
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Aett. [IASE SRR, R A= S Ak Bk
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RSLw 2 9t (R HIN-0272 F1-0.231) , L1
VT A= ST T AR A M B il — A2 ]
BRI R CREUIN-0.262 F1-0.233) , KA
Fomd BHR SR AE =AM RN, o PR X
A=A s =2 B8 R 5 R-0.534 FI
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#10 =Z[EMEERE)T

P 2 P RspSiE] e
BE AV BRHE AV BRHE
g R A 77 75 -0.275%%* -0.22] %%
(-5.449) (-4.784)
XA ISR 0.004 0.004
(1.375) (1.394)
WAFAL KT -0.576%** -0.516%%*
(-4.485) (-4.298)
T BEEAR -0.000 -0.000
(-0.077) (-0.219)
VI I 0.000%* 0.000
(2.048) (1.479)
V52 R A -0.013 -0.007
(-0.891) (-0.458)
AN HEE AR -0.056%* -0.046*
(2.01D) (-1.661)
WV A7 -0.279%* -0.130*
(2.524) (-1.837)
WSS K 0.013%* 0.007
(2231 (1.079)
WAL 7K 0.778%** 0.257
(2.928) (1.231)
WA B A 0.000* 0.000%*
(1.671) (2.425)
WL AEF= BN 0.001%** 0.000%**
(2.678) (3.063)
WAL 52 5 2R 0.045 -0.024
(1.240) (-0.838)
BN AT 0.151%* -0.125%*
(-2.385) (2315
tho -0.034 0.247%%*
(-0.300) (3.358)
ELEBUN -0.272%** -0.231 %%
(-5.165) (-4.817)
EIEE oA -0.262%* -0.233 %%
(-2.483) (-2.637)
JER -0.534%* -0.464%**
(-4.587) (-4.356)
Observations 330 330
R-squared 0.143 0.084
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