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Abstract: [ Objective] The spatial and temporal evolution and driving factors of agricultural land allocation
efficiency were analyzed in order to provide theoretical support and scientific reference for the practice of the
all-encompassing approach to food, the effective utilization of agricultural resources and the high-quality
development of agriculture. [ Methods ] The article was based on the concept of the all-encompassing
approach to food. Using a three-stage data envelopment analysis (DEA) model, Dagum’s Gini coefficient,
kernel density estimation and panel Tobit regression, the article measures the allocation efficiency of
agricultural land in 30 provinces in China from 2004 to 2022, and analyzed the characteristics of the spatial
and temporal evolution and the driving factors. [ Results ] The overall level of agricultural land allocation

efficiency in China was high and stable, and after removing the effects of environmental factors and random
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errors, the spatial characteristics of allocation efficiency were reversed, and eventually showed a decreasing
trend of central-northeastern-eastern-western; and the overall differences between regions showed a
fluctuating upward trend, with hypervariable density dominating the overall differences; There was some
spatial polarization phenomenon in all regions; urbanization rate, ecological governance. agricultural
technology progress had a significant positive effect on the allocation efficiency of agricultural land, rural
road facilities and residents’ food and nutritional needs had a significant negative effect, and the effect of
financial support for agriculture was not significant. [ Conclusion] We should correctly understand and exert
the influence of food consumption structure on the allocation of agricultural land, deeply implement the
practice of green ecological agriculture, and realize the organic combination of the government and the
market, so as to improve the efficiency of agricultural land allocation in all aspects.

Keywords: agricultural land allocation; all-encompassing approach to food; three-stage data envelopment

analysis (DEA) ; panel Tobit modeling
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Table 1 Evaluation index system of agricultural production land allocation efficiency and descriptive statistics
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Table 2 Efficiency of land allocation for agricultural production in 30 provinces (municipality) in China
across country in selected years of first stage, 2004—2022
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W r 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Table 3 Results of stochastic frontier analysis (SFA) regression on agricultural land allocation efficiency
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Table 4 Efficiency of land allocation for agricultural production in 30 provinces ( municipality) in China

across country in selected years of third stage, 2004—2022

K A GH.XD 20044 2006 4 2008 4F 2010 A 2012 4F 2014 4F 2016 4F 2018 4F 2020 4F 2022 F V¥ RWEE
Jb 0.782 0.606 0.988 0.524 0.770 0.956 0.595 0.860 0.845 0.626  0.724  0.276
K 0.490 0.381 0.440 0.319 0.295 0.307 0.327 0.285 0.267 0.259  0.329  0.657
ot 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  0.000
L i 0.520 0.482 0.613 0.458 0.420 0.380 0.290 0.239 0.188 0.167  0.370  0.630

%E NN 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  0.000

i i T 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  0.000
o 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  0.000
% 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  0.000
I3 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 —0.018
1 1.000 1.000 1.000 1.000 1.000 0.735 0.749 0.679 0.697 0.830  0.858  0.142
% B 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  0.000
tr vy 0.642 0.538 0.685 0.752 0.739 0.718 0.592 0.554 0.628 0.703  0.655  0.210

; 7 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 —0.002
HOlE] 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  0.000
e 1.000 0.982 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  0.999 —0.007
W 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 —0.006
H 0.786 0.798 0.764 0.735 0.695 0.708 0.633 0.650 0.666 0.718  0.712  0.172
[ 0.884 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  0.988 —0.034
M 0.817 0.746 0.745 0.718 0.810 1.000 1.000 1.000 1.000 1.000  0.873  0.098
AES 0.800 0.722 0.662 0.647 0.641 0.610 0.599 0.685 0.521 0.645  0.655 —0.088

o T H 0.295 0.299 0.342 0.365 0.332 0.333 0.303 0.310 0.308 0.380  0.321  0.632

%ﬁ R 0.264 0.279 0.569 0.355 0.402 0.478 0.458 0.614 0.509 0.569  0.435  0.544
5] 0.840 0.886 0.984 1.000 1.000 1.000 1.000 1.000 1.000 1.000  0.967  0.033
g i 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 —0.006
o 0.962 0.932 0.839 1.000 1.000 0.989 0.923 0.975 0.964 1.000  0.954 —0.069
) 0.976 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  0.999 —0.129
&R 0.758 0.697 0.723 0.697 0.739 0.768 0.807 0.835 0.837 0.902  0.773  0.227
L2y A1 0.980 0.953 0.946 0.858 1.000 1.000 1.000 1.000 1.000 0.963  0.971 —0.083

* RS 0.827 0.847 0.801 0.764 0.727 0.711 0.749 0.697 0.780 0.781  0.771  0.008

= i 7 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  0.000

R I HE 14 15 16 18 17 18 18 18 18 18 11

gz Sl (E] 0.854 0.838 0.870 0.840 0.852 0.856 0.834 0.846 0.840 0.851  0.845  0.106

Kb 0.936 0.933 0.916 0.874 0.909 0.904 0.916 0.899 0.927 0.915  0.914 —0.025

Ll 0.940 0.920 0.948 0.959 0.957 0.953 0.932 0.926 0.938 0.951  0.942  0.032

[l 0.762 0.760 0.784 0.774 0.784 0.808 0.793 0.824 0.800 0.838  0.789  0.126

K 0.879 0.847 0.904 0.830 0.849 0.838 0.796 0.806 0.800 0.788  0.828  0.169

TE  BRT R 08 SRR 4R I 25 5 .
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Fig.1 Comparison of farmland allocation efficiency between first and third stage during 2004—2022
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Fig.2 Gini coefficient and its decomposition of magnitude and contribution of spatio-temporal

differences in allocation efficiency of agricultural land during 2004—2022
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Fig.3 Dynamic distribution of agricultural land allocation efficiency in 30 provinces (municipality) in China during 2004—2022
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Table 5 Descriptive statistics of agricultural land allocation efficiency and its influencing factors
b oS/ I ME PR 2 e /IMH & KAE
A b e B0 R = FrBt DEA #RI 545 0.845 1 0.228 9 0.167 0 1.000 0
0 B S A MK B 55 3/ BUN — MG S 0.105 1 0.034 7 0.020 7 0.203 8
WAL WD/ FRFEEND 0.553 3 0.141 0 0.262 6 0.896 1
AR /J(i%’%ié’&i’ﬁ‘fiﬁi 1/ 4 b i 0.000 2 0.000 1 0.000 0 0.000 6
AR 2 H B = N TR Eﬁihz%ﬂ/Dﬁm 0.714 7 0.402 0 0.033 8 2.108 6
Al e ARk Z%ikﬁlb&ﬁxjjﬁﬂ’]ﬁé&/(lo kW) 7.586 9 1.098 6 4.543 0 9.499 5
S BB SR K ANBIE AR 7 R E X 4/ (g (J- D7'I 6.7075 0.087 4 6.546 8 6.860 5
F6 RMMEBERZMEZDH
Table 6 Analysis of factors affecting efficiency of agricultural land allocation
BN s AR Ll [l FAL#s
A 1B 3 4k 0.058(0.17) 0.588(0.62) 0.308(0.29) —0.159(—0.40) 1.158" * (2.52)
W 0.426"° " " (2.80) —0.618" (—1.89) —0.595(—0.87) 0.417(1.44) 1.044 " " (2.23)
oS 848.573° * " (6.14) 667.240° * " (2.88) —367.674(—0.63) 458,303 * (2.48) 414.371(1.64)
A B B —0.088" (—1.94) 0.175(1.47)  —0.262° " (—2.27) —0.017(—0.34) —0.090(—0.57)
BN FEA HE A 0.131"** (5.06)  —0.189" " * (—5.79) 0.192" * " (3.08) 0.100" (1.95) 0.133(1.54)
BREWERFR —0.5737 77 (—4.35)  —1.438" " (—5.8D) 1.329° % (2.55) —0.255(—0.93)  —1.292" " " (—4.52)
cons 3.593" " (4.32) 12,7007 " 7 (7.54)  —8.690" " " (—2.80) 1.567(0.97) 7.797" " (5.07)
sigma_u 0.346" * " (5.50) 1114 (3.01) 0.251°* (2.47) 0.268 ** (4.00) 0.135(1.40)
sigma_e 0,093 ** (20.92) 0.095" " * (11.36) 0.049° = (6.31) 0.079 * * (15.04) 0,034 " (7.09)
Wald 4 5 74,857 " 83.35" " " 33.40° 7" 57.03°" " 38.58" "
LR f % 582.977 " 79.027 " ° 57.437 7 ° 180.53" * * 19.00° *
N 570 190 114 209 57
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