6 1] 7K O E i Vol.45, No.6
12 H Bulletin of Soil and Water Conservation Dec., 2025

=L
&
g
&

PERIFREFNEZBREAREMBEE
B 5 W BE B =S 43 A | R HE R

AR, B A, EEFL AT
(1R K2 3 58 HAB, B PR 8433005
2. 48 el K2 Al 2k e (ki & R L8R %, #1dk ®IX 430070)

#OE: [HW] MR LE B ) SR EHEARGFHG D IHCR O RERE L2 54 8% 4 ik
b DAL R 1] ¢ ORI B R AR . [k ] B 2012—2022 45 [ 30 A48 003 T A | i S R A
DI VEIASE AL RN 5L 2% 48 H053 B LB A5 20 A AR, 58 a0 AN s ) L AR A A B LB s HE AR . [ 45 SR
A B A RIS CARFB 3 TR AR A HL XD 1 304 R A U R R R SR S 1 T (R AR A
RS P R B — s Y 2 AR R AR X TR - AR S XA O R A B P XA - I A 2R
DX 3o 48 TR B 5 A B A = g ‘?%@%}Uﬁﬁﬂ%ﬁt&%ﬂﬂkh& B 1% 412 30 A Ml i 9o HE FLEL AT W 3 1 2 1)
i AR o (S50 ] 07 Pt 1 AR i B A 7 ) RN S B R A 0N i DX T 2 R S ST S DX B T AL o
DA 28 B ok HE |, A1 1 DX 30 ] 32 3 5 WM

KB RUFHREFN; REEAREF; BEWE; BORH

XEEARIRED : A XEHE: 1000-288X(2025)06-0269-11 hES %S F323, X323

XS EME, BT, HED, & A EAOE TR S SO AR BUE 1 RE A BT I RE B A AR
Bk U HE 2R [T ], /K = PR 5 38 3R, 2025, 45(6) 1 269-279. Wang Pengcheng, Liao Sheng, Ji Zenan, et al.
Coupling study on agricultural new quality productive forces and green technology innovation in China:
measurement, spatiotemporal distribution and carbon emission reduction effects [ J]. Bulletin of Soil and Water
Conservation, 2025,45(6) :269-279.

DOI:10.13961/j.cnki.stbctb.2025.06.013 CSTR:32312.14.stbctb.2025.06.013

Coupling study on agricultural new quality productive forces and green
technology innovation in China: measurement, spatiotemporal
distribution and carbon emission reduction effects

Wang Pengcheng', Liao Sheng', Ji Zenan', He Ke*
(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.

Keywords: agricultural new quality productive forces; green technology innovation; coupling studies;
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T4 BRI AL 5 XU B AR LR R, 4
b AE S 3 2 AR HE T T SR R, R A R £
I AU A T2 AL ARl I AR 7 O A 0 il A
B R R A BT A S U T B R A AR
B A WA U IR IR BT RE 24 A 7 A Ak i s P
JE G BRI Al B T A 7 T I R AR
S RE NG -1 =S B T O = S5 B N
BT R L A SRR H AR A,
S A BT I A 7 T 1A A 2SR JE T 4 Bl AR Ml DA B
HEC 80 ARBRAE IR . WS A H A 7 S s
BEAR BB B RS A U IR BL D, OG5 AE T8 5 B R —
JE 7l A 5K Sl Ul HE < Al B AR 7 T Sk D HE B A R
L= RN S N B U RA S W URE DA i e 3
I TR) I 2 1 i AR M 2 25 A 5% PR 5 1) o B A

H Al 4l B B A 7= 9 AH G 9% 2 [l B8 e Ak
A= DT R U e R AR T R, B
e, FEAR O BT T A 7 S R T, B RAE A AR
i 7 5 AR 7 SR B R A B R A0 BK B i A
L NI R A b N A S = A S B = T A
Al G RefL R e AR PR IR A . R, O B
1H] , 22 5502 3 R P (B 16 A7 DU 55

TEMREYNIT S EH 74 95 8 T HKF
3AN D5 T ST AR AR AR R L IR 2013—2022 4 [ Al
WA B BT I RUAE Ay [
IRV P DX AR M B A 7 R SR KA . AR S
PR 22 5T, R B A S8 OO Rl 7 5 A= 7 g g A A
My e Bl HE | T L S 4R AR 5 B A e S RO+
Az = SR DT AT 1 A b B HE O B . PR, T R A T
DX 38l 9% Y B 5 O TR BE I A B T A 7 T 25 Rk
BB AR, S AR — i B — 2R M U R ERAE

0 F AR AR 2 — A HLRN R BT A AR
FEIER T WA E KR BT, TaRaEAR
Bl BB LN ER KA S mH R . 7
R N K= Ryl TR = 1 e R TR UR [ o A < 0 ]
A T E . T o A 0 B R QBT KT o T I e AR
(AN e SUR ERATEE RV (s> Sk s N EUF /)

Ko FHIT, S 60 & R SRR H I T T
Oy Al ik 2 (8 BEOR QBT B B AR AR o TR N Ry
T, B A5 A R 0 {5 Y B S U b 2 Ok ¢ 2 2
BT, % Bl 2 0 BRI K AR R RS S
TR A5 A AT I BT Al B e A At S R
BT, 3 A i T 38 A AN A 52 B AR fle A (0
FRMAHT . T, X T 2 RER ST X0
T2 AR BT 04 0 2538 B AL R A2, a4l 17 K -l
JE£ - 113 5 1) W3 [0 B B A 7 % ) R v 5 E

A 58 T AR M B AR 7 T 5 0 B R B A
POEEL -3 EEt oy A IO T o TRl Pl & N
B FO0 AR B AR 5 ) B AR 0 BOR B E B4 2 R AF
FE, 5% T AR B Bt A 7 01 5 S B R QT iR
PRI G 28 M R AIE Y o (] I BIF 5 3 AR S PR R AN A
RE % T2 K Al O (ELBE , 485 7% Bh B8 38 2 Al 2% (0
Il 7R R0 A5 A AR T A A AL R A B A Al e TR ) B
TRERIE 29 0 52 IR iy o A R R I R MR B A
A A 2 A BRI PG SRR ey ST AR S
i AR PR AL, 2 AT S A T H e R S
HRW BT TR PR o — 2 DA SR T
FERE DI UR B 0 I 25 00 A R AE S T 5 AR G i e
RN o

1 MRSk

1.1 E#ERIE

Pl 2012—2022 4F 1[5 30 4~ 45 173 (P4 5 Atk IR &5
Hb DX ER 4 RO, R A AR D TR B R S 4
Gy AT A B BT A= 7 07 5 g R AR (RS A B[R] &
J& . S WRAR G ST Hod R B IS B 4 g
K FH R&D 28 2 PN 32t 3¢ LA MRl &8 77 (8 o
i GDP 1 b Ok R on , AOL BHEE IS B A L EH
RE&D A 51 £ 3fe DL A MR 0l 7 (8 o5 Hb X AR 7 S (E
(R L R Al et A B R U T (b B ST AR )
(o E A et A 2 ) (b R R e 341 %) S 448 T
ARG AR S A5 0T T i O B SR FH RS Bl o7 B 4 M Tk
LR AR IE A T



56 MO A - b E AR B AR 7 ) A5 6 HOR GET BRI S AT ST < I BE I S A Bl R HE R 271

1.2 EHRIER

ST AT A 7 ) B SR AR IR &R, AR 3 A AR ik
OB 2 P TN 7 28 LA 7= 7 AR T RLARE X A Il
JUAE 7 01 B N IR S BT T 2 DA TP
W A B 5T A 7 3 4 R 3ANHE BE L 43 SR Ak 55 B
AR S B b R 55 B R, JE A (R s
ZHEMBGED.

FUAT , ¢ T8 B 2% 00 BOR BFT 48 AR 19 77 AR — ¢
AW FEIN N, 2 £ AR B D7 T T 4% B B RE IR AE
LA I SR T B3k 52 AR BRI % B0 858 14 T TG B2 W o 5 R KL
W TSR R AL, S T R AR SR
R&D £ 2 B 5 E SR IRIHFE B 2 ok 2 0

FoAR QR , %46 A5 B4 AL T B RE AL A T 9K B
9 BT 5 L, 4 7 AR B e e ok B IR Y 24 9
A 07 A RIS S E 8 RN R B I A 0 T 1 A
FEA M IX B RED 2RI A L

RE.D #5 A BE S I Sz 9 4 iy 81 3 1 2l 10 ¢ I 73 e
D7 1), 28 3 BN L B 4 S B B R BT ) BT IR 29 R
ZEAE CREIRAHFE D) o Al 2t fE TR AL 7 ol CHILA L
B I AR AR B A 7 T ] 4 R AR R
RTF A OTE T HARF MR ER BN S5k,
A BT SRR R BN L R BTIRE R
CRETED ™ 1 B ARRR A5 & Al 9 It A 7 g v = B

9K 5l ¢ 5 AL A PN R

F1 RUFREFNESENERER

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 P £ £

Sy
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
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Table 6 Benchmark regression results
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A gl 4
A 0y [ 2 i 2
Ay & =
N 330 330
R? 0.532 0.577

T R ORAE 126,55, 10% KW L 5T N R
Be, T

F T, AR IS IR M AG 06 4 R ) R AR
bR A 5 1 5 2 BOR BT A b R A B
F8 B A S8, 55 TS [ U 4 SR AR —F

RT MEMSRENREER

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

&I 4% B

Ay

Moran’s 718 plE
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
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Table 10 Results of spatial Durbin model regression

LIS AR F R B 22 MBS [ 23 (] L R - Oy £

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

T 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)

V1] 432 —12.062"(2.616) —26.4077(10.752) —8.6337(3.944)

s 1 A8 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

R? 0.021 0.158 0.007
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