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Tab. 1 Evaluation index system of ecological civilization construction efficiency
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Fig. 1 The situation of eco-civilization construction efficiency in 30 provincial-level regions of China
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Fig. 2 Kernel density distribution map of ecological civilization construction efficiency in China
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Tab. 3 The Theil index and its decomposition results of ecological civilization construction efficiency in China

BT (%)
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Tab. 4 Moving direction and distance of gravity centers of ecological civilization construction efficiency in China
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2011 113.23°E, 33.55°N 4 fhiRg 3.50° 23.68 23.64 1.45 5.92 591 0.36
2015  113.45°E, 33.81°N  Z<fhidt 49.55° 38.25 24.82 29.11 9.56 6.20 7.28
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Tab. 5 The parameters of standard deviational ellipses of ecological civilization construction efficiency in China

0y 2003 2007 2011 2015
BEFRO(°) 28.86 21.46 22.49 15.38
W x SR IE 25 (km) 964.65 913.16 898.18 854.78
Wy bR EZE (km) 1154.22 1138.50 1130.07 1133.26
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Fig. 7 The changes of evolution trends of spatial distribution pattern of ecological civilization construction efficiency in China
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Spatial equilibrium and pattern evolution of ecological civilization
construction efficiency in China

WANG Geng"?, LI Sujuan', MA Qifei'
(1. Liaoning Normal University College of Urban and Environmental Science, Dalian 116029, Liaoning, China;
2. Liaoning Normal University Center for Studies of Marine Economy and Sustainable Development, Dalian
116029, Liaoning, China)

Abstract: To study the spatial distribution and its evolving patterns of ecological civilization
construction efficiency in China is of great help to clarify the spatial difference mechanism of
ecological civilization construction efficiency, and of an important guiding significance and
reference value for narrowing down regional differences and probing into the driving factors.
Ecological civilization construction is a complex process, and its core lies in the coordinated
development of each component of the compound natural- economic- society (N- E- S)
ecosystem. Therefore, based on the compond N-E-S (nature- economy- society) ecosystem
theory and the perspectives on the ecological civilization construction efficiency connotation,
this paper establishes an input-output indicators system for ecological civilization construction
efficiency and applies the undesirable output SBM model to calculate China's ecological
civilization construction efficiency between 2003 and 2015. Further, we use the kernel density
estimation, Gini coefficient, Theil index, logarithmic deviation and gravity standard ellipse to
explore the spacial evolving characteristics and distribution patterns of ecological civilization
construction efficiency connotation in China. The results show that: (1)There is obvious spatial
disequilibrium in the efficiency of ecological civilization construction in China. During the
study period (2003-2015), the spatial disequilibrium decreases gradually and then increases
gradually. According to the mean Theil indexes in the three regions of China, the western
region has the biggest spatial disequilibrium degree (0.1174), followed by the eastern (0.0365)
and central China (0.0223). (2) Judged by the moving track of gravity center, the gravity center
of China's ecological civilization construction efficiency, located in Henan province, has moved
to the southeast and then to the northeast. The moving direction of gravity center shows the
increase of ecological civilization construction efficiency in space. (3) Judged by the gravity
standard ellipse, the spatial distribution of China's ecological civilization construction
efficiency shows a pattern inclined northeast to southwest, and has the trend of a shift to right
north and south.

Keywords: ecological civilization construction efficiency; spatial equilibrium; pattern
evolution; SBM model; kernel density estimation; center of gravity standard deviation ellipse



