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Coupling study on agricultural new quality productive forces and green
technology innovation in China: measurement, spatiotemporal
distribution and carbon emission reduction effects
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(1.College of Economics and Management, Tarim University, Alar, Xinjiang 843300, China; 2.Laboratory of
Green and Low-carbon Development in Agriculture, Huazhong Agricultural University, Wuhan, Hubei 430070, China)

Abstract: [ Objective] The coupling coordination relationship between agricultural new quality productive forces
and green technology innovation were analyzed, in order to provide scientific basis for ensuring food security and
ecological security, and for promoting the transition of agriculture from ‘quantity increase’ to ‘dual improvement
in quality and efficiency’. [ Methods] Based on panel data from 30 provinces in China from 2012 to 2022, the
spatiotemporal distribution characteristics were analyzed using a coupling coordination model and Moran’s index,
and its carbon emission reduction effects were examined using the fixed effects model and spatial Durbin model.
[Results] Temporally, the coupling coordination development of the 30 provinces in China and across the four
major regions (eastern, central, western, and northeastern China) showed an overall upward trend but a slight
decline in the past two years. Spatially, the coupling coordination development demonstrated a certain degree of

spatial clustering. The number of provinces in the ‘high-high’ clustering zone increased slightly in the eastern
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region, while the improvement in the ‘low-low’ clustering zone in the western region remained insignificant. In

terms of carbon emission reduction, empirical tests using measurement models confirmed that the coupling

coordination development of agricultural new quality productive forces and green technology innovation could

promote agricultural carbon emission reduction and had a significant spatial spillover effect. [ Conclusion] It is

recommended to develop agricultural new quality productive forces and green technologies tailored to local

conditions, reduce inter-regional disparities, establish cross-regional coordination mechanisms to promote carbon

emission reduction, and facilitate inter-regional exchange and collaboration.
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Table 1 Comprehensive evaluation indicator system for agricultural new quality productive forces
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Table 2 Sources of agricultural carbon emissions
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Fig.1 Variation trend of average coupling coordination

level in different regions during 2012—2022
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Table 3 Coupling coordination degree of agricultural new quality productive forces and
green technology innovation in different provinces during 2012—2022
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Fig.2 Moran scatter plots of coupling coordination degree of agricultural new quality productive

forces and green technology innovation in different provinces during 2012—2022
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Table 4 Results of global spatial autocorrelation regression

AR B b P 2 R B £ £

Ay
Moran’s Z{H  pfA Moran’s Z{H  pfA

2012 0.345 3.116  0.001 0.102 1.708  0.000
2013 0.347 3.109  0.001 0.111 1.889  0.000
2014 0.356 3.182  0.001 0.108 2.135  0.000
2015 0.418  3.684 0.000  0.122 2.404  0.000
2016 0.426 3.722 0.000  0.121 2.802  0.000
2017 0.450  3.913 0.000  0.119 2.735  0.000
2018 0.525  4.536 0.000  0.142 2.577  0.000
2019 0.503  4.360 0.000  0.138 2.504  0.000
2020 0.449 3.936  0.000  0.113 2.435 0.000
2021 0.312 2.981 0.001 0.061 2.168  0.005
2022 0.330  3.105 0.001 0.060  2.398 0.006
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Table 5 Description of control variables of agricultual carbon emission

4t J s RN
o Tl K oKk - AR B L/ 5 — 7 el A B
AT NI T B e 9 AR [ E B /AR BAA
B WA I3 2 A 3 B Wb A S AR S H /A FE TR S
KAl MK Plb B L R K
Aol i £ R ET AR ) 46 o T AR/ AR A 0 5 495 b i AR

2.3.2 SAESHT
AR T AR 7 T 5 2 0 BRI 5 Pp  E Tk
Dol HE B (] DS 45 5 (5 6) R B, AR g i A 7= 1 S 4k 1

AR BUH A O B TE 1060 KT 35 10 Rl
i R T, A B AR 57 T 45 g 0 B R B H 5 P A
e Je 2 A W 1 e D HE AR



276 pi s U E SR

o545 %

2.3.3 AABRITREREMRLE

AT ARGl R R S P R R
— AR TR AR T TR AR ik AT SR A
(5] 5 157 FH P b 7 3 BEAT AR A PR A 56, — J A FE Ak L
T R AR b R R RN BF 5 Al R B W AT 46
FE AR B 5 R MR A -l T 4 A LR T RO B R AR
7e N5 s EEORBIE )z N, 5 Al Ay 25 B
AR SR WO 25 4 A R T RO R AT IRl 5
LI o A 56 i [l 051 45 R R RS M AR B AN R
W,

Fo6 EBHEMPER

Table 6 Benchmark regression results
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Table 7 Results of endogenicity and robustness tests
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Table 8 Spatial correlation test on agricultural carbon
emissions during 2012—2022

A 4% B

Ay

Moran’s 718 pIE
2012 0.191 1.861 0.031
2013 0.189 1.842 0.033
2014 0.173 1.711 0.044
2015 0.167 1.656 0.049
2016 0.156 1.569 0.058
2017 0.153 1.540 0.062
2018 0.151 1.528 0.063
2019 0.145 1.480 0.069
2020 0.149 1.508 0.066
2021 0.147 1.487 0.069
2022 0.139 1.417 0.078
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Table 9 Results of spatial measurement
model selection tests

%) LM H: 5; Robust #%: ~ Wald fi 5 LR 5
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: (p=0.000)  (p=0.003)  (p=0.000)  (p=0.000)
54.009° 42.698" 41.407 42.03™
SLM
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Table 10 Results of spatial Durbin model regression

GUN Y AR F 0 B 22 5 MBS [ 2% (] 5 R -y £

A b —4.4787(0.851) —5.9167°(0.966) —4.88777(0.822)

T th R A —8.320"(2.081) —15.3087(6.435) —2.413(2.153)
PR —5.1007°(0.871) —6.358"(1.086) —5.370"°(0.948)

[ 42 40N —12.062"7(2.616) —26.4077(10.752) —8.6337(3.944)

J il A5 a1 i 1

rho 0.2537(0.073) 0.3307(0.163) 0.4817(0.076)
sigma2_e 0.3527(0.026) 0.3797(0.029) 0.3267(0.026)

N 330 330 330
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