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Abstract: [ Objective | Green utilization efficiency of cultivated land in the lower Yellow River and its
convergence and influencing factors were analyzed in order to provide a reference for ecological protection and
high-quality development of cultivated land in the lower Yellow River. [ Methods] Undesirable outputs such
as surface pollution and carbon emissions from cultivated land, and the carbon sequestration and sink
capacity of cultivated land resources were simultaneously incorporated into the evaluation index system. The

green utilization efficiency, convergence, and influencing factors of cultivated land in 34 municipalities in the
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lower Yellow River from 2007 to 2020 were systematically analyzed using the EBM model, the convergence
model, and the panel random effects Tobit model. [ Results | @O The green utilization efficiency of cultivated
land in the lower Yellow River showed an overall upward trend, but still did not reach the optimal state by
the end of 2020. The green utilization efficiency of cultivated land in the lower Yellow River was spatially
unbalanced. The green utilization efficiency of cultivated land in Southern He’nan and Northern Shandong
provinces was high, while that in Zhengzhou, Weihai, and other cities was always low. @ From the perspective
of efficiency decomposition, the main driving force for the improvement of green utilization efficiency of
cultivated land in the lower Yellow River was scale efficiency, while the resistance came from pure technical
efficiency. @ From the convergence test, both ¢ convergence and 8 convergence existed in the green utilization
efficiency of farmland in the lower Yellow River. The inter-city gap of cultivated land green utilization
efficiency in He’nan Province was obviously lower than in Shandong Province, but the convergence rate in
Shandong Province was faster. @ In terms of influencing factors, crop planting structure and government
financial support to agriculture increased green utilization efficiency of cultivated land in the lower Yellow
River, while the urban-rural income gap, economic development level, and farmland machinery input
intensity decreased green utilization efficiency. [ Conclusion ] In the future, the lower Yellow River should not
only improve the comprehensive management level of the green utilization of cultivatedpland and strengthen
inter-city exchanges and cooperation, but should also focus on the coordination between the convergence rate
of green utilization efficiency of cultivated land and the development gap in each region while promoting
development of the green utilization of cultivated land.

Keywords: “double carbon” target; green utilization efficiency of cultivated land; EBM model; the lower Yellow River
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cultivated land in the lower Yellow River:

Comparison of 3 types of methods
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Fig.2 Green utilization efficiency of cultivated land and its

decomposition in the lower Yellow River from 2007 to 2020
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Fig.3 Spatial distribution of green utilization efficiency of cultivated land in the lower Yellow River from 2007 to 2020
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Yellow River from 2007 to 2020
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Table 2 Absolute  convergence analysis for green utilization efficiency of cultivated land in the lower Yellow River from 2007 to 2020

W H ] T i g IR
B —0.001 9" " " (—3.1D) —0.001 1°7 (—1.02) —0.003 1" " " (—4.53)
_cons 0.002 7° " (2.40) 0.003 57 (1.81) 0.001 8 (1.58)
N 442 221 221
R* 0.021 6 0.004 8 0.085 7

TE:OFF SN ARRIMER: @ * % x % x, *x FRIFRIRAE 120,55, 1070 8KF LR #F. FH.

K3 20072020 FHEATHREHMFREHNALREG P BEITER

Table 3 Results of conditional § convergence analysis for green utilization efficiency of

cultivated land in the lower Yellow River from 2007 to 2020

W H B i bERES) INARA
B 0.515" " " (5.14) 0.521" " " (3.59) 0.514" " " (3.49)
Constant —0.066 5" " " (—3.46) —0.046" (—2.06) —0.086" " (—2.8D)
Observations 442 221 221
Number of id 34 17 17
R-squared 0.334 0.355 0.393
A 1 5 KON YES YES YES
] ¥ 5] 5 29107 YES YES YES

#

EAE SNt Gt

3.5 BT ENANELNEZRS R
Tt R BT T 9 B 2 8 M) T AR Y
SR PR 2 R IR Tobit #8140 87 1T 4 1 4 Fh

W 4,

x4 BATHEHMEENANERNEZAER Tobit {13

RS 40 L 22 5% R K VI 2 Wi A 25 BE | BURF I B S
A B H B B BRCBE A 95 5 25 IR A S L o0 B 2R R

Table 4 Panel Tobit regression of influencing factors of green use efficiency of cultivated land in the lower Yellow River

m A ] T i bENEES) R4
A AE Wy FAE 25 14 0.005 2° " " (5.15) 0.016 6" " " (3.80) 0.003 9° " (4.57)
2T KRR —0.010 7° " (—3.63) —0.106 9* (—1.41D) —0.087 277 (—3.42)
W E A EBE —0.084 37" (—3.2) —0.109 7(—1.53) —0.044 5 (—1.67)
BT W 57 A 0.002 1° (1.78) 0.003 8(0.17) 0.001 6(0.56)
b AL B A 5 —0.014 7° " (—5.20) —0.021 1° " (—3.60) —0.010 6" " (—3.51)
_cons 0.977 8" (8.05) 0.387 3(1.01) 0.918 2" (8.04)
sigma_u 0.151 0" " * (7.04) 0.156 3" ** (4.92) 0.145 8" * (5.05)
sigma_e 0.080 5" * (21.09) 0.104 6 ** (12.64) 0.062 4*** (17.09)
N 476 238 238
Rho 0.778 7 0.690 7 0.845
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