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Abstract: [ Objective | The relationship between new quality productivity forces and agricultural carbon
emission intensity was explored, the operational mechanisms and regional differences were revealed, in order
to provide a scientific basis and data support for the synchronization of new quality productivity and green
development. [ Methods ] A bidirectional fixed regression model was used to explore the relationship between
new quality productivity forces and agricultural carbon emissions using provincial panel data of China from
2012 to 2022. A threshold model was then used to analyze the role of the rural-urban income gap in the effect
of new quality productivity forces on agricultural carbon emissions. [ Results | @O An inverted N-shaped
relationship was found between new quality productivity forces and agricultural carbon emission intensity;
that is, the effect of new quality productivity forces on agricultural carbon emissions first decreased, then

increased, and finally decreased again. @ A threshold effect exists: regions with smaller urban-rural income
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gaps exhibit stronger emission reduction effects from new quality productivity forces. @ The effect of new
quality productive forces on agricultural carbon emission intensity differed among regions. The inverted “N”
relationship was strong in the eastern region and insignificant in the central region, showing an “N” type
relationship in the western region. [ Conclusion] It is recommend obtaining an in-depth understanding of the
phases of the characteristics of new quality productivity forces to facilitate their alignment with the
development of low-carbon agriculture and enhance the emission reduction effects of new quality productive.
The urban-rural income gap should be narrowed by increasing farmer incomes, thereby incentivizing
technological and equipment upgrades among farmers and strengthening the emission reduction effect of new
quality productive forces. Furthermore, regional differences should be recognized to help align new quality

productive forces with the actual conditions in various regions and reduce agricultural carbon emission in

agreement to local conditions.
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Fig.1 Mechanism of new quality productive forces affecting agricultural carbon emission intensity
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Table 1 Main carbon sources and carbon emission coefficients
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Table 2 Evaluation index system of new quality productive forces
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Fig.2 Changes of agricultural carbon emission intensity and new quality productive forces in different years
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Table 3 Results of descriptive statistics of variables influencing
factors of carbon emission intensity in agriculture

RS AR/ CPHE R BUME S RORE
ACEI 330 0.18 0.06 0.04 0.40
NQPF 330 0.14 0.07 0.04 0.51
Eco 330 9.91 0.89 7.33 11.77
Fin 330 0.49 0.19 0.15 0.93
Pur 330 0.49 0.07 0.33 0.67
Mec 330 7.69 1.13 4.54 9.50
PS 330 0.66 0.15 0.36 0.97
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Table 4 Results of baseline regression of agricultural carbon emission intensity
5 BN B AR 2

(D (2 (3) 4) % (6) (7
NQPF —1.082" " (0.46)  —1.066" * (0.46)  —1.218" " (0.47)  —1.267" " (0.48) —1.312" " " (0.47) —1.214" "7 (0.41)  —1.154" " (0.46)
NQPF* 3.957" " (1.50) 3.930" " (1.50) 44557 " T (1.54) 46807 " " (1.62)  4.963" " " (1.62)  4.7237 "7 (1.44)  4.5397 7 " (L.5T)
NQPF’ —4.2477 7 (1.63)  —4.2347 " (1.62) —4.786" " 7 (1.65) —5.061" " " (L.75) —5.427" " " (L.77) —5.257" "7 (1.62) —5.039" " " (1.72)
Eco —0.042(0.032)  —0.057 " (0.033) —0.063" ~ (0.030) —0.066 " (0.028) —0.079" " (0.033) —0.044" " (0.021)
Fin 0.082(0.067) 0.087(0.063) 0.098(0.062) 0.096(0.059) 0.099 " (0.059)
Pur 0.110€0.107) 0.070€0.094) 0.063(0.091) 0.059(0.090)
Mec 0.022€0.017) 0.023(0.016) 0.025" (0.013)
PS —0.133€0.091) —0.036€0.074)
_cons 0.304" " (0.033) 0.699" " (0.28)  0.814" " " (0.28)  0.822" " " (0.27) 0.6917 7 €0.33)  0.899" " " (0.36)  0.478" " " (0.20)
BHRU = P P P = s 2
AR P P s v b & P
N 330 330 330 330 330 330 330
R? 0.855 0.858 0.861 0.864 0.867 0.871 0.868

xox x PRIFRORTE 1004,5% .1 %0 K F R3S FE,

RE 7351 37 [ 12 2000 A5 B R L8O A 28 5 45 5 3 Sy SRR AR i . IR
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HZ R, SRS R 5 50 (1) FroR ., 3 0 i
HAE B E . D R R AR R — . L SR IR B A
LYK - . QT e fif BRAR . AR S0 S B ST
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AN 53 (2) 53 (3) B R . % 0 il B AR i 2R 87

LY IR b 35, HLAF 5 0 1) 5 i S ik v Tl 5 fR
— B, i — 2 W TR AR 7= 7 5 ARl e HE T )
EHENRIC R, OB AR ], A SCTE A BR
2012 4E 1 2022 ARMREAR 5 S5 2 5 31 (D iR,
@B s XA ST ERE T A R 0k P mT RE 23 X
BT AE 77 75 i AR Ml Bl HE ™ AR 22 AR L R S
BrAb T R L T R T A 4 AN LA T S X
Tl AR B AAT R, S5 R Wk 5 55 fiRs, |
BRI 0 2, H SR SCA R R R — 8, @ T HAZR
Peo TR A 01 540l i HE AT RE TR g R AR
IR ZRMAEAE P AR M ) R, AR SC 3 BRI I 2 7 1 7K SF- e
Je —WAVE Ry T EL AR i, SR W B B/ I Rk
B HESR B BEAT [0, 25 36 5 31 (6) iR,

RS HREFAMNRUBHMEEEANRREKRE
Table 5 Robustness test for role of new quality productive forces on agricultural carbon emision intensity
- R B AR TR
5 OHE
(D (2) (3) 4) (5 (6)

NQPF —1.337" " 7 (0.374) —1.325" "7 (0.472)  —1.027" " " (0.359) —1.487" " (0.664)
NQPF* 175477 7 (1.252) 4.8337 " 7 (1.710) 347177 7 (1.195) 4.850" " " (1.754)
NQPF? —4.946" " 7 (1.368) —5.207" " (1.988) —3.501" " (1.297)  —4.756" " " (1.646)
NQPF_1 —0.944" "7 (0.198)  —0.793" " 7 (0.112)
NQPF_1* 2.5577 " 7 (0.508) 2.1277 7 7 (0.326)
NQPF_1* —1.7427 77 (0.347)  —1.4147 " 7 (0.231)
IA 0.089 2" " " (0.028 3) 0.049 27 (0.024 7) 0.1050" "~ (0.032 8) 0.014 4€0.031 3) 0.092 5" "~ (0.028 2)
Pl —1.021" " " (0.345) —0.951" "7 (0.317)  —1.103" " * (0.388)  —1.057" " " (0.367) —1.174" " " (0.392)
B G P P P P P P
SRR 2 2 2 2 2 P
FE AL P P P = I I
N 330 330 330 270 286 300
R* 0.903 0.878 0.901 0.870 0.917 0.958

3.3 ITHEMBI A I

HAGREMEMRS WA ZEREEN T A ™D
Sl s HE R Z B R 2] T I E UL KR B EZE
ASTIREE A B0 . PR X 36 & 0 A 22 BB E A7 1T A A
B A5 NR 6 iR S WA Z B AE R — M, B
1K R TTE S 0.292,

F 6 RECHE SR BE B 1D M S B 46 0
Table 6 Threshold effect test for carbon emision

intensity in agriculture

[T A R TS p 18
U1G A 0.292 0.007* "~
W [T 0.532 0.300

WL KB 400,

E TS WA THE TS 3 Tk 3l A4
77 S 06k A b ik HE SR BE G 1T RS SO0 AT Il L 25 SR
FTFR. B W AZIE/NT 0.292 B, A% 0 FR

A I U BB —0.611, 76 10 % K F b 2 2
SIRAZRE BT 0.292 B, [MIH R ECH —1.191. 78
LYK B2, Al 0L, Joie 2 A5 b 1Al A, 8 il A=
77 1 X6 e HE TSR BE A 5 ) s 2R AR Sk BB ]
AR I £ A FE O A . X P 2 IR A 22 B
TE I 5T AR 77 3 % A Ml B HE Tl 5 BE 08 52 e R B 1]
MEAER . Z 00 UL 2 or. XMl d A Z /5 /N F
0.292 B}, BB 3k £ A 25 8E B R, 0T i R A 29
AR E RIS B =A% X —1H BT AR R TR ™
fift P ) 3K BB 0 B 55 o AN DA S 43 ARl B 4 7 ARl S BB
RIS o BE A 7E SR 4 25 TR U B B3R S
TR AR PR R AR RS S BOH AL
Xof < 1) 553 e HE R0 B 1 A FHAC/IN o N AN I, 3k 2 i
A ZE MR 4 5 B 2 AR A 97 3l J 1) T O
SR 5T B I W . 57 B ) s A T BT
Z (IR A BEAE A i, IS B A T Bk
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A TGN HANG PR A AR 77 57 3 S ik 4y, b
AU TR L ZKT & Wiz XA #1752 B g8 & .
e, 4 A — 52 AR 7 W K AR X S 2 A9 T B K 7™ i
Pl B YA ZBEBE— 2 A/ ARKS TR 2R 35 25
T 10 G X TR A B A BT RE D BT 22 B R B
fift BE 1 AN I 3G 5 L A5 Bl B S BRAR G A 5 0 1
JoE A2 7 T 5 A JE il o AT o AR A oMb BBk T 58 2
I 7R3k 2 Wi A 22 B AN 1 Ml DXL BT 5 AR 7 R i HE
T8 JEE 114 01 1) AR 2 P4 TR

F7 RUBRHBEERNTEHEERER
Table 7 Regression results of threshold effect for

agricultural carbon emission intensity

A EY 4 i (8

NQPF(1<0.291 8) —0.611" 0.321 —1.90
NQPF(1>>0.2918) —1.191" "~ 0.344 —3.46
NQPF* 4,456 "7 1.199 3.72
NQPF® —4.868" " 1.326 —3.67
Eco —0.066" " 0.027 —2.41
Fin 0.096" 0.051 1.87
Pur 0.013 0.069 0.20
Mec 0.027" 0.015 1.76
PS —0.167" " 0.079 —2.11

TR XF T e A DR R XA 1 O AR AR
A RTS8 BGR AR 0T A v S s X1 A X
— R AR R B 7 T T AT AE — E R A B
Jot A 7 3 A0 393 AT LA T A R B e AR A oMb Bk HE i B2
2 . {EL v 3 i DX AT BEAF 8 B 558 B 9 20 R0 2
53 Bl N T G855 A0 0 A8 S B A N TR AR I AL S 3L
Dy AR g R TS 0 B R AR 7 AL DT e A 0
ST B KA S BT T 5 AR ) A T AR XY
PR 1 A 5 B, T A6 G 0 DX, I o A= 7 ) KA
T AR M X S BOLE A JE A0 9 s A s nT R RS P
Wt B 22 114 B TR BT R FE L DTS 0 HE B 4
Wit 8 o Bt 4 58 3% L O R Lz B AL DL K7
23 SR AN R JEE T3 AR 7 0 U 2 3 R B
B WBHRRON, . (HL3Z BR T G 5l DR X 9% i Y R
— 7 T 5 04 S B (Y K R L P 4t X% T PR 5 (]
20T 55 3 BUHE 2 1 BT IR B AR T 0 28 B A
fii 3 73— J7 WL, R ORI A TE AR AT AE O A% o 571 L 22
2R F7 i ) L, 5 75 7Y 8 b IX A Ml 57 Bl ok LA 3 52
o T BOBE A A AR R L A5 5RT J5TAE 7 Y AR AL
7 X L B
x8 HEHREFAMKUBRABEEERDN
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Table 8 Sub-regional heterogeneity regression results of

role of new quality productive forces on agricultural

carbon emission intensity in China
A

LT R H [

34 BRERESH

T8 4 0y 22 TE] R ot A 7 0 K P LA R i HE T3 ik
JE A AR — 8 25 5 R S0 S BRIk /N IS5 i iF o
ARSCHE 30 NFEA A X M AL & 2 h AR LT
S AT R . Horh R H AL 5 R
P | G A N w1130 ) NI A D 125 =N 1 1SS I N 7%
[ AR R R A TN N NS A N (I =B i | N /2
BRI s VE AR AL G N Sl E PR I LT B
Moz m B H R HE TR ., SRR 8
TR . BT LA B 7R 2R 3 Hl X, 87 A 7 00 5 40l e HE
i 2 B A7 A B S 45 NP R 56 2R T AR R S b XX e
N7 R 3¢ FR IE A B, 78 75 30 D00 B TN
RIGHR . ARABHL X A R R A 838 X Fh s 5t F
BB 7 DI AE R R ) 9138 i gt B R A B 8 Pk
ARG T A ALK K & 5230 A4l B HE B3 BE 19 %
K. TIBEE R B 5K, B I TH #8452 i — 20 38
B B HE TR B A R R R L Y R R W E 1)
L, 1 B A M i HlE 3 B A DA ] S 0 B A 2

NQPF —1.716" " " (0.447)  —1.198(3.290)  2.506" " (0.887)

NQPF?  6.038" " * (1.600) 1.858(20.60) —13.98" * (5.794)
NQPF* —6.305" " " (1.742) 3.760(42.64) 29417 " (12.42)
YA = = 2
AR A B i i =
FE AR = = &
N 121 88 121
R’ 0.915 0.916 0.956

4 HieH5HEHR

4.1 % it

X 20122022 4FE [ 30 AN 48 0 B AE AR 3
R AR EERBUTEE. OFELETm S
T HE TR B 2 I A AR AR “ N7 56 2L BIHT R A 72 3 T
A Rl HE Tk 5 B Y 5 e 3R B Sk < S R S B LR Y
WY BORRAE . @ 7 0T A 77 7 %6 T Al B HE R BE 1) 52
W AETEIR 2 LA 2200 1M, B3 K 2 22 B 19 K 07 4
N 25— 1A BT BT A 7 g Xk T A e R T R
JEE B 0 480 A B B e e SRR A BT R
AN [R] 1 DX 28 55 SR KT BB AR g T AR Al 1 it
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