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Abstract: [ Objective ] The impact of agricultural new quality productivity on China’s agricultural carbon emissions
was analyzed in order to provide robust data support and theoretical foundations for formulating green agricultural
policies, optimizing agricultural resource allocation, and promoting regional collaborative emission reduction in
agriculture. [ Methods] The impact of agricultural new quality productivity on agricultural carbon emissions was
systematically analyzed using econometric models, such as the kernel density estimation, spatial Durbin, and
spatial attenuation models, and provincial panel data (2012—2022) from 30 provinces (regions) (excluding Xizang
Autonomous Region, Taiwan Province, Hong Kong SAR and Macao SAR) in China. [ Results] @ Agricultural
new quality productivity significantly reduced carbon emissions. Specifically, when all control variables were
included, for every 1% increase in the development level of agricultural new quality productivity, agricultural

carbon emissions decreased by 1.601%. @ From a spatial perspective, improving agricultural new quality
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productivity had a significant spatial spillover effect. @ Urbanization level and government support had different

moderating effects on the ability of agricultural new quality productivity to inhibit agricultural carbon emissions.

@ The carbon reduction effect of agricultural new quality productivity exhibited significant spatial heterogeneity,

with more pronounced effects in the western regions, major grain-producing areas, and areas northwest of the Hu

Huanyong line. [Conclusion] Agricultural new quality productivity has a significant promotional effect on

agricultural carbon emission reduction. Additionally,

there are spatial spillover effects and heterogeneity

characteristics that should be fully considered in the construction of regional collaborative emission reduction

mechanisms and precise policy design.

Keywords: agricultural new quality productivity; agricultural carbon emissions; spatial Durbin model; spatial
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Table 1 Carbon emission coefficient of main carbon sources

el 4 2 Be s BRHEBCAG.  BRHERCRE ARk
RAVHETR SR t/t 0.593  IPCC
FIH Cil)| t/t 1.7729  IPCC
. fLAE kg/kg 0.8956  ORNL
AR V& kg/kg 49341  ORNL
BA N
KRR kg/kg 518  IREEA
- T kg/hm* 266.48 West' 2!
R B# ke/hm’ 312.6  IABCAU
# kg/(3k - a) 8.1354  IPCC
) kg/(3k < a) 1464372  IPCC
FEHEE D/ kg/Ck - a) 81.354  IPCC
IIES kg/(k - a) 72.405  IPCC
@ kg/(k-a) 667103  IPCC

1 O IPCC A NGRS (20234 28,11 CO, % 0.273 1 C,
1t CH, B 51 & (1 2308 M1 24 F 29.8t COL(Z 4 8.135 4 t O ff =2k
A T 3 87 o ) Ly 2 R 2 1 R R R R RS A ] R U
Sy Tt e AR TR e R HE R R B 430 S 8.9 RN 8.2 kg/ Ck - )

Tt I, A SO R M Al HE R 2 2
AC=>AC, = >c, ¢ (4)
s AC A B HE IO AL 5 BRI RN S 5 ¢, A
i HE O Y 02 5 e A B IEHE A R 8. b T T
It A Bl HE S W 58 DR 5 — B0, AR SCHE SE PRt B
DR TR IE R QAL 930 A LI = /N = R A 2
— 0 BRSO T I BRSO 25 R R XS
R A B HE K S CACO 34 BE A7 BROR Kb 341
1.22 MBEZE ZHEENIEEX B EA 1M
e 5 AR 11 AH 5 L A, 35 6 ARl B AR e O B
DAL 114 43 A7 DA B A IS IR, 97 sh 95 sh it 4
55 BB RE 347 T 1 i JE 2, b Al R AR 7
NEEETM IR R o AR SCR AL TOPSIS 3 %

Al B A TR T 34N 2 TH Y 28 A8 AR AT T, A
1 A5 3 4 A8 R Al BT BT A T kR OK A R
(£ 2),
1.2.3 #HEE HECHUG, LT #6242
i OB (IRRD . H A 20 % 18 A2 (10° hm™)
SARAEY BIEFE A 10° hm®) Z LR R ; Q&K
Jiti 57 it (INFRAST) o HAF 9020 % FLAR (10° km) BT
R ; OB A (PLOW) , IR K i R R e 208
B Hb 1 AL Chm?/ A O 2 % 7R 5 @ Tl koK 7
(INDS) . FHE =34 i (2 70) 5 #b X AR 7= Ui
LT Z e FR s @R Z KR (DAST) . HAKRAE
Yy 32 T A (10" hm*) 5 4 AE 4 5 7% Fl i AL (10° hm®)
ZHFER,
1.3 ##EKR

2 B YR 0 AT AR AR RN i Ok 1 R 2012—
2022 4F v 5] 30 4~ 42 T 8 R OR3P R 3 IR X
B USRI RR AT B DO B R IR T E K
it R E WL g AR S (b [ R OR ST AE )
(P E BTG A %) AU BT R 2R B 5 4 Al s 5
DL K 4548 0y 1R G2 T A S R0 G 1 4, 8 0 B 2k B
i R P 28 M4 (8 1 A ARTMA 900 vk 647 40 5, B8
HLR IR G 45 50 WL 3 3.

2 WFRIXHEOR

21 RUBRHESHRESREEHGES

S TR 5T D G 4 A Al HE TR 43 A 2 B
T A, A B 5% T Matlab %524 2 i 4 Il B HE ik
S EE(E D, mE LA LIE H, 2012—2022
AT v ] 8 A M Btk HE AR AE B 58 0 P AR A AR R AE . DA
AR EoRE WG R G — BAATEJF H F 06— B AR R
IRUER AR E BT, B i & g
U R A R IR, U W 22 A8y 0 AR e HE i K
A BT R A I AR 2012—2018 41
R 0 A5 15 25 300 1Y 7 BB, 2018 4 LU H BT B 1 4
o X WY AR B HE R A (XD BR 22 5% — B AFAE
H Bl 205 Bk ' 7E 2018—2022 -4 (X)) Fr
25 S YK, A R R I R BRI . DU
R E b E 2 508 Oy 1 Al HE K SF 46 A
6—7 H , Uk W 1) A7 I F% 1k B b | 3 ik — AP IE S
T 2208 I T e A v A e HE TSR ST AR T
22 RUFREFADHRESREEFH#HBEE

Al B BT AR 77 T3 43 A0 B 2 M T 3 i e n 1A 2
JE7R o FEREAS T, A B T AR 7 07 S B — Tl )
LR B, R AR B 7 D1 KRB i iR T
SRIMT , X P 82 T4 O AN 1 3, 8 AR 728 b AR X P A2, d 1



298 pi s U E SR

o545 %

A B A 5 1 B A T BROORAT B k2D {EL B TR
PR [N, Al BT Jot Az 7= 7 19 73 A3 B 2547 12 B 14 B
W R 42, 2R B AE R 22 M0 IXC, Rl B 5 2B 7 0 i ke
HKSFARS S T o A, ATk Bt 2 R R o A
o3 A — /> BB AE I R A A R R AR E 1Y Sl
b AN T i DX 2 T R Al B T AR 7 T e R OK VA7 A

E S — L XY & RO R T ) — e X
DU AH X AR, T B T B S i AR A Ak o Dk A 2013
—20154F 1 2018—2020 4F Z [0 2 U JE 43 4, HoAth i)
(i) B 187 22 B0 4 14 < A A 3 b X[ R KT AR AR
HUA TGO . XU UITE AR KRB ST AR
by DX 22 [ 8 Al 7 T A 7 0 ke e 25 AR BT K .

®2 PERLHFRE DENIERE R

Table 2 Evaluation index system of China’s agricultural new quality productivity
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Fig.1 Distribution pattern and evolution trend of
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Table 3 Descriptive statistics of all variables in an empirical study
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Table 4 Regression results of bidirectional fixed effects model of agricultural new

quality productivity on agricultural carbon emissions
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Fig.2 Distribution pattern and evolution trend of China’s
agricultural new quality productivity
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Table 5 Global Moran index values of China’s agricultural
carbon emissions from 2012 to 2022

Ay Moran’s I Z1{H pIE

2012 —0.256" —2.775 0.006
2013 —0.185" —1.884 0.060
2014 —0.182" —1.857 0.063
2015 —0.182" —1.856 0.063
2016 —0.169 —1.687 0.920
2017 —0.174" —1.751 0.080
2018 —0.150 —1.460 0.144
2019 —0.138 —1.302 0.193
2020 —0.299™ —3.329 0.001
2021 —0.298™ —3.316 0.001
2022 —0.301" —3.349 0.001
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Fig.3 Moran scatter plots of China’s agricultural carbon emissions
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Table 6 Verification results of spatial econometric model for China’s agricultural carbon emissions

ZeF ML PR B (LNAC)

i 86

it p1E
FAg B9 H e i 25 46 56 (1.M-error) 11.896 0.001
T A% 1 H 2 BiR 25 4 5 (Robust LM-error) 9.829 0.002
FrAg B9 H e B 5 A 58 (1LM-lag) 6.566 0.010
Fef v A% 1 H 2 B0 )5 6 5 (Robust LM-lag) 4.498 0.034
T2 K 1 (Hausman) 11.88 0.064
RUER Ll AS B0 (23 o] AR AR vs 23 0] [ |3 #57) (LR-SDM-SAR) 11.08 0.085
BLER HE AR B0 (25 [A) AR = AR vs 23 [A] R 22 A ) (LR-SDM-SEM) 10.13 0.119
TRR B 5 R 58 (Wald-lag) 17.67 0.007
IR IR P15 22 K 4 (W ald-error) 14.35 0.026

®7 HPERMBRHMNSESEERDEEALER

Table 7 Regression results of spatial Durbin model for China’s agricultural carbon emissions

- AR [ i i i XE 5
Main W, Main W, Main W,
R F AT —1.6257(—2.89) —0.863(—1.34)  3.489(—8.73) 6.7997(—4.94) —1.295(—2.13) —1.044(—0.65)
P il 7 1 YES YES YES YES YES YES
A [ E NO NO YES YES YES YES
AN 1A B 2 YES YES NO NO YES YES
tho 0.005 97(—0.07) —0.316"(—2.75) —0.191(—1.76)
R? 0.006 57 0.624 0.001 81
FEAEL 330 330 330

1O 5 WEE Dy THE . @rho Jy 28 R R4, @Main Jy 28 ] AR SCR 5 W, 28 MG 30N . @+ 3RR p<0.01, **3FoR p<<

0.05, *3&/mR p<<0.1. T,

F8 HERURHEMNZERESBER

Table 8 Decomposition results of spatial effects for China’s agricultural carbon emissions

o AR [ X 7
R [HES VYA FEY 4 AR [ 42 54 ni 5% dma
b B B 5 —1.6207(—2.88) —0.869(—1.35) —2.4897(—4.20) —1.275(—2.08) —0.704(—0.51) —1.979(—1.37)
i A8 1 YES YES YES YES YES YES
ARy [ 5E NO NO NO YES YES YES
AN [ YES YES YES YES YES YES




302 pi s U E SR % 45

3.3 SMERRA A E AR S

Shy 48 7 AR T 5 AR 5 00 5% Al e HE R T AL
IO i B 3 U 1 AR AR L, SC B T 5 o R AR 2 )
FUH A B, 2% 100 km %A 20 (2D #E 47 — ¥k %8 (8] kL 22
BRI CSDMD [, 2] 1 000 km, WA 177 45 2 A [ 25 [7]
P 3 L P R M T S5 AR 5 % Al HE R A s R
MEIP/R. HTFSERAARMITER SR 7HA
— B, 0 9 AN H AR M T A 7 Tk Rl i HE Y
L RN R A G 8O A 2 R R RN R
B AR BT T AR 7 T I T KON AR T A A ] S
FEl P 22 2R 1A EL 4 8 43 40 2 B 35 Y, 31X X — IRIE
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[ 36 800 R T, A B E ST A 508 A IE 7
1B Z 18] 3 3l , 2 B A B 3 A6 7 07 1 12 T A SR 26 iR
5 PP 2 I 0 ] 300 M DX A ol e HE I AR G Al
P L A D A ) s XA A b B HE . T fiE
B D DR AE T, Al B 5T A= 7 0 0 2 e A R E S i
by DX AR Bt A Al % R T A i e XIS, fR T BBOR S
AN R B AR YRGB BT A 7 T B T B
S SO 7 Hb DX Bl HE RS I AE A AR E BT
AR 5T AR 77 % AR Al HE T 1 i AR 1 28

%
i 78 0~100 km, 100~200 km F4 X [6] N , 4 ¥ 2% 07
%) 265 B AR X A /0y, HOA o 0 3 MR I o 7E 200~
1000 km [ 15 [l P9, &1 i 555 07 1Y) 2 850 46 X (B 35 14
K, HARH o 10 3 A 5, U0 W AR X A 25 ) R 23
FEL DAY, A oMb BT J5 24 7= % 8 sl sk 5 1) A1 3 00 w1 1
FH %R 8 % . 7 400~500 km, 600~700 km, 700~
800 km , 800~900 km , 900~1 000 km 2§ X [a] P , 4\l
BT AR 7 0 1 A e R R B L 4 )l — 3.276,
—4.473, —3.750, —4.299 F1 —4.287 , {5 B 1F 3x 46 [X.
B AR B BT AR 5 03 6 T 340 M DX e HE iR A
BE5  AM i I HE o SR, #E 500~600 km P, &
b BT A 7 1 B A s R8N B R — 2765, 3% B Al B
W A 7 70 % ) 0 b DX A b s HE 9 A1 TR A8 2 AT B
B A5 () ORE AR o 2% LT IAR AR B T AR T T
B RN R WY AR A b S BRI B & e B B3 Y
R AN AE . TRIE, A1 368 RO 0 52 4 M 3R BH Al 8 I
Az 77 T3 5 ) 9 R SR BR AR Hb 6 i 1 XA 2
A i RO, A FE 5 B 3 RO ARl i BT A 7 )
(8 A Y 2800 AL 85 o PRI, S T O Al BT AR 7
(R HE T BE % 78 T R Rl A A 5 0 A T 7 e Ak
b 9 HE B B T ST A B 0 DI ] Y 28 R R RN
B 22 57, SR 22 S A 1Y) IR SR A it

®9 AE=EEEEERE MR FRAEF S 3R AR R0 = B i EEE (SDM) it & R

Table 9 SDM estimation results of effects on agricultural carbon emissions from agricultural

new quality productivity within different spatial distance ranges

B HERO A1 i 3K
2% B B 2§ /km
X[ A A i 5 X[ AMARIE E
0~100 —1.239°(—2.25) —0.823(—1.67) —3.582"(—2.42) —1.300(—1.87)
100~200 —1.199°(—2.25) —0.895(—1.74) —3.251(—1.53) —1.227(—1.45)
200~300 —1.4727(—2.82) —1.8907(—3.55) 2.363(—1.09) —1.953(—2.02)
300~400 —1.3607(—2.60) —1.964™(—3.60) 3.526(—1.79) —1.806"(—1.98)
400~500 —1.140°(—1.99) —2.0207(—3.84) —0.551(—0.28) —3.276"77(—3.33)
500~600 —1.4167(—2.69) —1.996™(—3.78) 1.123(—0.35) —2.765(—2.26)
600~700 —1.816"(—3.58) —2.0507"(—4.01) —0.871(—0.26) —4.4737(—3.98)
700~800 —1.681""(—3.46) —1.7117(—3.32) 1.611(—0.44) —3.7507(—3.40)
800~900 —1.786""(—3.44) —1.834"(—3.51) 0.644(—0.24) —4.2997(—3.74)
900~1 000 —1.949™(—3.93) —1.294"(—2.48) —21.310"(—6.16) —4.2877(—3.46)
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B e U e 8 A A D AR B HE 55 JE (LNAED , A
Lo R T O1 B 5 R W FF0 5 B 2 -y 8k o o R e 28 % b
PRAE B R B0k LRSS R AR E P . HRSE SRR LR
100 AT RLFE H A% O fife 6 72 A M5B 0 A 7 7 B9 Al 3
ERE LSO A ie AR — 2, R AR B 5T SR
LRI BN R AR Y

4 SRV
4.1 TR

11 HCD Ry R AP AT AS &, 51 (2)— (4R
JIA I 5 A8 i B A K RO SRR 81 (3)—(5)
I3 SR AE B (2)—(4) B FE Rl b X 48 7 17 oo Ak Ab
PG AT RO AR S . R 1LH(2)— (D R,
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£ 118980 (DH— (5 TR, BN 32375 400 87 it A=
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Table 10 Testing results for changing dependent variable and changing spatial weight matrix

- T A e R A 01 i B SR BT
' Al e HE T JE Main W, Main w,

Al T T A 7 —3.143"(—7.31)  —1.051"(—2.62) —1.199°(—2.29) —1.180°(—2.42) —3.557"(—2.64)

rho 0.3927(5.32) 0.2857(2.75)

il AR YES YES YES

Observations 330 330 330

R? 0.432 0.015 2 0.000 223

ARy [ 58 YES YES YES

AR [ YES YES YES

F11 FAHHEEEEETER
Table 11 Regression results of moderation effect test
AR g TRl B HE ik TRl B HE i Ml HE i A Ml HE i A Ml Tk HE i

R B —1.6017(0.473)  10.204(2.804) 2.2657(1.016) 0.989(2.293)  —1.044'(0.581)
A AL 7 Iy X ALK T —14.028"(3.504)
M 77 3 XA K ek —18.621"(4.463)
TRl A 7 K R 3R —0.361(0.317)
M T 7 X BURE SR A —0.457°(0.268)
& RO 3.149"(1.105) 1.286(1.967) 3.728"(1.649)  3.018°(1.089) 3.487°(1.053)
FEA L 330 330 330 330 330
A5 A B2 0.923 0.949 0.950 0.941 0.941
< 78 g YES YES YES YES YES
A [ YES YES YES YES YES
AN [ YES YES YES YES YES

1 OF 5 NEUE IR iR . @*+*3RIR p<<0.01; **EIR p<<0.05; *FK/R p<<0.1, F[d,
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Table 12 Heterogeneity analysis results of agricultural new quality productivity on China’s agricultural carbon emissions

5 g LD aes X NG5 IX
N

AR i P FrK L= (LBl A H 5 Tf)
A5 i LNAC LNAC LNAC LNAC LNAC LNAC LNAC

ol F A= —0.274(1.005) —0.23000.521) —1.0927(0.437) —2.371""(0.605) —1.272(0.821) —2.416™°(0.855) —1.465"(0.671)

i A0 2.313(1.490)  6.668(1.360)  6.120"°(0.476)
A YES YES YES
A0 [ YES YES YES
A fs [ YES YES YES
FEA KL 143 66 121
BRI A AL B 0.907 0.996 0.996

5.6657°(1.044)

2.7417(0.893)  7.272(0.817)  3.342"(0.848)

YES YES YES YES
YES YES YES YES
YES YES YES YES
143 187 77 253
0.948 0.888 0.997 0.907
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