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Measurement and spatial heterogeneity of land use eco-efficiency and the optimal alloca-
tion of land resources. HUANG Xin', CHENG Wen-shi', JIAO Li-min** (' College of Manage-
ment, Gansu Agricultural University, Lanzhou 730070, China; *School of Resource and Environ-
mental Science, Wuhan University, Wuhan 430079, China).

Abstract; The eco-efficiency of land use reflects the ecological impacts produced by economic
activities of land use, which is a critical factor to monitor economic development and to achieve
the control of ecological cost. On the basis of defining the connotation of the eco-efficiency of land
use, we examined the efficiency situation, spatial differentiation, availability of resource alloca-
tion and output efficiency of 31 provincial administrative units in China in 2005, 2010, and
2015, based on C*R model of data envelopment analysis, spatial statistics analysis and grey tar-
get model. The results showed that the eco-efficiency of land use was generally low except Tibet
Autonomous Region. The spatial distribution was basically high in the west and north and low in
the east and south. There was a significant spatial autocorrelation of eco-efficiency of land use at
the provincial level, with an obvious change in partial places. The northwestern part had high-
high cluster, and a low-low cluster was mainly distributed in southeast coasts of Guangdong and
Fujian. The availability of resource allocation in the east part was lower than that in the west part,
indicating an obvious input surplus in the east part. The output efficiency was significantly
increased in China from 2005 to 2015, and the regions with low values were clustered to the radi-
ating regions of Beijing-Tianjin-Hebei, Yangtze River Delta and Pearl River Delta as cores.

Key words: land use eco-efficiency; data envelopment analysis; exploratory spatial data analy-
sis; grey target model; allocation degree; output efficiency.
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Table 1 The input-output index system for the land use
ecological efficiency evaluation
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Fig.1 Land use ecological efficiency in various provinces of China in 2005, 2010 and 2015
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Fig.2 Spatial distribution of land use ecological efficiency in various provinces of China in 2005, 2010 and 2015
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Fig.3 Scatter plot of Moran’s I of land use ecological efficiency in various provinces of China in 2005, 2010 and 2015
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Table 2 The LISA distribution of land use ecological effi-
ciency in various provinces of China in 2005, 2010 and 2015
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Table 3 The proportion of each element in the inputs black box and outputs black box in 2005

HuIX A BA 7 R A

F87] REFEEE ADKEE I 5 97 CcoD HAA &K SR S0,
dbat 0.0069 0.0030 0.0434 0.0029 1.0000 0.5918 0.4102 0.3642 0.0868
Kt 0.0031 0.0012 0.0198 0.0017 1.0000 0.5489 0.8691 0.3792 0.0787
Tt 0.0054 0.0028 0.0247 0.0066 0.8853 0.6058 1.0000 0.1157 0.0559
17g 0.0088 0.0034 0.0678 0.0113 0.6873 0.4419 1.0000 0.0418 0.0251
NES 0.1403 0.0525 0.2587 0.0935 0.5279 0.2240 1.0000 0.0363 0.0154
Sy 0.0051 0.0023 0.0222 0.0039 0.9522 0.4813 1.0000 0.1461 0.0732
W 0.0101 0.0072 0.0390 0.0120 0.6742 0.5444 1.0000 0.1423 0.1026
Ly AR 0.0226 0.0169 0.0445 0.0380 0.6333 0.4145 1.0000 0.1357 0.0898
ity 0.0012 0.0004 0.0024 0.0005 1.0000 0.6387 0.5429 0.6893 0.0847
Hw 0.0030 0.0020 0.0058 0.0020 1.0000 0.8118 0.6647 0.3420 0.1005
LRI 0.0055 0.0033 0.0168 0.0030 1.0000 0.6746 0.6789 0.3837 0.0988
L 0.0036 0.0045 0.0126 0.0057 0.9901 0.5925 1.0000 0.1653 0.1100
fE 0.0067 0.0057 0.0167 0.0073 1.0000 0.5412 0.6637 0.3474 0.1221
bl 0.0059 0.0079 0.0145 0.0076 0.7536 0.7235 1.0000 0.1651 0.0803
IR 0.0047 0.0028 0.0275 0.0034 1.0000 0.6548 0.9821 0.2218 0.0549
bONEe) 0.0032 0.0029 0.0191 0.0048 1.0000 0.4952 0.9791 0.1262 0.0634
#1L 0.0041 0.0034 0.0119 0.0062 1.0000 0.5641 0.9283 0.2635 0.1227
ik} 0.0037 0.0036 0.0090 0.0062 0.8009 0.5069 1.0000 0.1566 0.1114
IR 0.0049 0.0037 0.0127 0.0046 1.0000 0.7557 0.5923 0.5038 0.1168
i} 0.0035 0.0044 0.0063 0.0064 0.7092 0.6090 1.0000 0.1960 0.1060
ja35] 0.0063 0.0086 0.0143 0.0094 0.8105 0.7857 0.7857 1.0000 0.5000
GEU/N 0.0042 0.0037 0.0203 0.0041 1.0000 0.6862 0.6626 0.1792 0.0459
Pl 0.0076 0.0074 0.0354 0.0115 0.9369 0.7821 1.0000 0.1784 0.0807
FM 0.0080 0.0060 0.0352 0.0187 0.6938 0.6222 1.0000 0.0807 0.0165
=M 0.0183 0.0186 0.0683 0.0308 0.7368 0.7895 1.0000 0.1571 0.0575
[T 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
B g 0.0104 0.0103 0.0636 0.0145 0.6640 0.6385 1.0000 0.0905 0.0360
Hw 0.0339 0.0282 0.0893 0.0690 0.6769 0.2588 1.0000 0.1073 0.0313
i 0.1649 0.0756 0.3678 0.1868 0.7389 0.5429 1.0000 0.0894 0.0613
TH 0.0084 0.0027 0.0079 0.0076 0.7049 0.4235 1.0000 0.1352 0.0420
B 0.1494 0.0769 0.0744 0.1543 0.6509 0.5727 1.0000 0.1135 0.0486
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