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Fig. 1 Mechanism diagram of coupling coordination between new quality agricultural productivity and

agricultural total-factor carbon productivity
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Tab. 1 Regression results of dominant influencing factors

fiff T AE 25 % R K RN ik b 1B S A T B U 2 AR B SRR
WA E 0.018" " " (7.65) —0.061" " (—2.35) —0.234" "7 (—2.96) 0.061° " " (5.2D) —0.010 " (—1.90)
e W A RIERIRAE 1% .5 YR 10 %K TR W L35S P A R A R ¢ Gt TR IR AR R R A G T AR A L L.

3.2.3 WAEMZMIRNE

Y AR B 5T AR 7 T 5 A A R e A S A T A 0 (1 1 0 A T g PR AR i () A LR e 7 A N AR M A
PR AR SR T AR B 7 i i ) R T LA g BB A AH G 1k 55 A0 AR M RN . D) T B N B AR S R
A = 0 T AR i R AR A BE AR K O L5 0 A8 e B AH DG, L R R ol i el S A A PR R e
DA b AR R AR = B A R S B R A PR ) T AR i, A TR A o (R AR e R e A K H AR, B
M H R DT S A R, B I T AR O A T AR B Y AR R 2 TR AR R 25 R BN A
T HAS G REON B WIE, Wald F et 4055 T HAR BRI, 00F 7 T HAS 8 A 20 3R 3 MR A s
(14 [ U1 445 SR 36 B, 28 55 % S /K7 L b TR S AR B A% (8 5 1 1) 2 o A DM R B2 3 & A 25 1 I B SR T B L A
SRARAFT I BEATS 58 3 170 1) 52 W), 55 35 o T U3 2859 — 3850, F S o ] )9 2 S 5L A A
33 BAMBAENRZESW

2015 2 2023 AFF A 31 A4 ARk *2 IEAZTEBEPALE
B AT S RSB E A SR Tab. 2 Results of instrumental variable regression
FEA O R B AR AL AR 2 Ca) TR, HEZR P i 8 75 ik Tl L2 A 1 M 347 o A 7 i
WER HE A E RS BTN R Sk F 0.013" "
2015 414 0.45 4 2 2023 1Y 0.63, br & A A B R R 0.035" "
LU R, B O w2 P B B 5 T RAR A 56 (F {8 111.232 72.899

SURT R Lk A0 B L 1 =l U N [ RN
PARFLEAL VR S T ) 2D
®3 HIBANEEREAER

Tab. 3 Regression results after eliminating endogeneity
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Fig.2 Time evolution diagram(a) and 3D perspective view(b) of coupling coordination degree
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The coupling and coordination relationship between agricultural new-quality productive
forces and total-factor carbon productivity, and their influencing factors

Xiong Hao, Zhuge Liwei, Xue Chengkai

(School of Business, Henan University of Science and Technology, Luoyang 471023, China)

Abstract: This study explores the coupling coordination relationship and spatio-temporal characteristics between new
quality productivity in agriculture and agricultural total factor carbon productivity. Based on panel data of 31 provincial-level re-
gions in China from 2015 to 2023, empirical analyses are conducted using the entropy weight method, coupling coordination
model and spatial econometric model. The results show that: 1) Both indicators have increased remarkably. with the coupling
coordination degree evolving from primary coordination to intermediate coordination and presenting growing synergies; 2) The
coupling coordination degree exhibits steady spatial agglomeration, featuring high-high agglomeration in eastern coastal areas
and low-low agglomeration in central and western regions; 3) Five factors including economic development level serve as core
influencing factors. Economic development level and terrain reliel exert positive effects, while urban-rural income gap and na-
ture conservation intensity produce negative effects.

Keywords: agricultural new-quality productive forces; total-factor carbon productivity; coupling coordination relation-

ship; spatiotemporal analysis; dominant influencing factors
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Tab. S1 Indicator system for new quality agricultural productivity
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Tab. S2  The formula of this study
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Tab. S3  Agricultural total factor carbon productivity index system
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Tab. S4 Phase division table of coupling coordination degree

el A B 980 B I [i] A P8 B Bt
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Tab. S5 Selection and explanation of influencing factors
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Tab. S6 Measurement results of agricultural new quality productivity and agricultural total factor carbon productivity level

. Al H BT A 7= T Al 4B R R
2015 4E 2023 4 AR 1/ % 2015 4F 2023 4F BALE 2/ %
dbat 0.190 1 0.239 3 25.88 0.680 1 1.000 0 47.04
PNE 0.153 6 0.210 6 37.11 0.357 7 1.000 0 179.56
L 0.125 7 0.201 5 60.30 0.200 4 0.516 6 157.78
1 7H 0.090 8 0.130 1 43.28 0.205 5 0.330 0 60.58
N 0.081 5 0.119 8 46.99 0.209 3 0.333 3 59.25
fis 0.128 7 0.152 2 18.26 0.229 1 0.395 8 72.76
FER 0.111 2 0.136 0 22.30 0.188 5 0.278 9 47.96
Loy RN 0.123 6 0.150 6 21.84 0.478 1 0.853 2 78.46
ity 0.316 7 0.329 0 3.88 0.477 2 1.000 0 109.56
1L 0.372 9 0.528 9 41.83 0.326 3 0.8317 154.89
WL 0.190 0 0.3517 85.11 0.239 9 0.767 4 219.88
L 0.098 8 0.198 4 100.81 0.183 4 0.276 3 50.65
Eicy 0.154 2 0.294 7 91.12 0.242 8 0.636 5 162.15
7174 0.101 0 0.191 5 89.60 0.198 8 0.325 4 63.68
ITFR 0.196 6 0.293 8 49.44 0.344 5 0.852 6 147.49
I B 0.170 1 0.276 1 62.32 0.350 3 1.000 0 185.47
Wt 0.107 6 0.207 7 93.03 0.284 1 0.600 3 111.30
i) 0.107 1 0.199 8 86.55 0.230 1 0.493 9 114.65
IR 0.268 5 0.449 7 67.49 0.295 4 0.827 9 180.26
] 0.191 5 0.324 8 69.61 0.302 0 0.656 8 117.48
15 7 0.101 0 0.173 9 72.18 0.393 5 0.791 9 101.25
EmR 0.111 2 0.158 4 42.45 0.329 2 0.864 8 162.70
gl 0.126 0 0.216 2 71.59 0.326 5 0.868 5 166.00
5t M 0.093 8 0.134 5 43.39 0.415 7 1.000 0 140.56
P ] 0.138 3 0.190 8 37.96 0.217 6 0.548 5 152.07
[if 3 0.064 8 0.112 6 73.77 0.866 9 1.000 0 15.35
e v 0.195 8 0.302 6 54.55 0.400 7 0.859 0 114.37
Ho 0.062 2 0.105 1 68.97 0.144 6 0.339 1 134.51
H il 0.066 4 0.146 0 119.88 0.582 5 0.903 7 55.14
THE 0.059 6 0.115 1 93.12 0.353 3 0.495 5 40.25
i 0.124 7 0.156 3 31.61 0.279 6 0.872 7 212.12
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Tab. S7 Identification results of dominant influencing factors %

FHEA PR 2P RBKFE Pl =oo Rk IS IAZR  WEMER  WBCORNE  WIBRRE HEMHIE ARRPIE

FRAE B 28.99 6.34 14.46 8.05 8.28 11.59 5.00 17.30
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Tab. S8 Evaluation results of coupled coordination degree

2015 4f 2023 4F
Ay iR/ %
He¥ A B B2 S Hey A PR BE B3l
k| 2 0.599 7 2 11 0.675 0 3 12.56
PN 11 0.484 2 1 12 0.672 6 3 38.91
e 23 0.398 4 1 21 0.607 0 3 52.36
iy 28 0.369 6 1 30 0.456 9 1 23.62
N 30 0.361 4 1 28 0.472 6 1 30.77
ST 22 0.414 4 1 25 0.505 3 2 21.94
bk 26 0.380 5 1 29 0.465 5 1 22.34
Loy AU 8 0.493 0 1 19 0.621 3 3 26.02
- it 1 0.623 5 3 5 0.767 5 3 23.10
bBN 3 0.590 6 2 1 0.858 9 4 45.43
Wit 12 0.462 1 1 3 0.781 1 3 69.03
TR 29 0.366 9 1 27 0.489 3 1 33.36
fipcs 17 0.439 9 1 8 0.745 0 3 69.36
bW} 27 0.376 5 1 24 0.509 3 2 35.27
IS 6 0.510 1 2 7 0.746 0 3 46.25
baE:) 7 0.494 0 1 9 0.735 2 3 48.83
B[ 20 0.418 1 1 18 0.622 5 3 48.89
ik ) 24 0.396 2 1 20 0.607 6 3 53.36
IR 4 0.530 7 2 2 0.829 6 4 56.32
il 9 0.490 4 1 4 0.773 5 3 57.73
f=3Ee) 14 0.446 5 1 14 0.651 8 3 45.98
Gig/N 18 0.437 4 1 15 0.635 2 3 45.22
pa 13 0.450 4 1 10 0.685 5 3 52.20
byl 15 0.444 3 1 22 0.597 0 2 34,37
=M 21 0.416 5 1 13 0.657 6 3 57.89
U9 10 0.486 8 1 23 0.557 5 2 14.52
i 5 0.529 3 2 6 0.752 4 3 42.15
How 31 0.308 0 1 31 0.447 6 1 45.32
CRL3 16 0.443 5 1 17 0.623 3 3 40.54
TH 25 0.380 9 1 26 0.503 5 2 32.19
B 19 0.432 1 1 16 0.632 9 3 46.47
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Tab. S9 Estimation results of the spatial durbin model

fiff FE A ik 205 kBRI IR S A 2B WS A T B i AR H RO ) RS REVEEN A
HEERON 0.019% % * (6.82)  —0.058* * (—2.28) —0.229* * *(—2.91) 0.059***(5.18)  —0.011* (—1.92)
[BI4ZRLR. 0.0237 * (2.15) —0.031* (—1.89) —0.185* (—1.76) 0.035* (1.92) —0.008* (—1.85)  0.312* ** (3.25)

SRR 0.042* ** (7.51)  —0.089" * * (—3.02) —0.414* ** (—3.55)  0.094* * * (5.87) —0.019" (—1.88)




