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Table 4  Analysis results of SEM
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Efficiency Eevaluation of Water Resource-economic-environment
System Based on Spatial Perspective

CHEN Lei, WU Ji-gui, WANG Ying-ming

(School of Economics & Management, Fuzhou University, Fuzhou, Fujian 350116, China)

Abstract: In recent years, the environmental efficiency of economic development and the utilization efficiency
of water resource have become important research issues worldwide. However, the study about Water Re-
source-Economy-Environment (WEE) system is very rare. In additional, the spatial correlation between re-
gions is usually ignored in traditional study. In this article, we thus introduce the data envelopment analysis
(DEA) method and spatial econometrics method to analyze the efficiency evaluation problem of WEE system
in China. Based on provincial panel data from 2008 to 2012, the technical efficiency, pure technical efficiency,
scale efficiency and return to scale of WEE system are gained by slack based measure (SBM) model, which is
one of traditional DEA models. And some conclusions are summarized as follows. First, all kinds of efficien-
cies are increasing year by year, but the growth rate are small. Second, the key to prove technical efficiency of
WEE system lies in pure technical efficiency. Third, the technology efficiency of WEE system is gradually re-
duced from eastern China to western China, and it is caused by that the population quality, economic strength,
technical level, and investment power are different between these areas. For analyzing the spatial differentia-
tion of efficiency distribution, the Moran index of technology efficiency is calculated, and the result shows that
there has significant spatial correlation in the efficiency distribution. In order to further analysis this spatial dif-
ferentiation, LISA space aggregation graph is drawn. We then use the Lagrange multiplier (LM) test and robust
LM test to analyze the provincial panel data of Chinese WEE system based on the spatial weight matrix deter-
mined by the law of universal gravitation. The results of text show that three kinds of efficiency values are veri-
fied by the spatial error model (SEM) at 5% significant level. We thus use SEM to analyze the space effect of
technology efficiency of Chinese WEE system. The results show that the technical creativity, the industrial
structure and the property right structure have positive correlations with WEE system technical efficiency by
different acting forms on pure technical efficiency and scale efficiency, while the water resource endowment
have negative correlation. There are some phenomena that inconsistent with our assumptions. First, the govern-
ment attention has negative correlation with WEE system technical efficiency, and some reasons are summa-
rized. Second, the utilization of foreign investment has positive correlation with the technical efficiency of

WEE system, but this correlation is not obvious.

Key words: Water resource-Economic-Environment (WEE); SBM model; spatial correlation; spatial error mod-
el (SEM)



