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Table 2 Input congestion of water resources in 31 provinces of China’ s mainland, 2000-2016

H X 2000 2002 2004 2006 2008 2010 2012 2014 2016 S
Jbae 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
Kt 0.000 0.012 0.016 0.012 0.000 0.000 0.005 0.017 0.000 0.008
bE 0.000 0.017 0.055 0.081 0.085 0.064 0.052 0.042 0.039 0.048
Ly 0.000 0.000 0.027 0.079 0.072 0.054 0.061 0.070 0.206 0.060
ity 0.016 0.014 0.005 0.002 0.000 0.000 0.000 0.000 0.000 0.005
N 0.000 0.000 0.002 0.033 0.024 0.015 0.009 0.028 0.051 0.016
Wi 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
g 0.000 0.000 0.000 0.015 0.017 0.110 0.002 0.000 0.000 0.005
HIER 0.000 0.000 0.000 0.017 0.028 0.026 0.019 0.012 0.023 0.013
& 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
AR 0.000 0.000 0.000 0.004 0.026 0.043 0.040 0.021 0.014 0.016
1175 0.000 0.000 0.000 0.000 0.010 0.012 0.008 0.005 0.001 0.004
#H 0.000 0.057 0.083 0.105 0.096 0.074 0.117 0.166 0.245 0.104
IR 0.064 0.101 0.116 0.129 0.147 0.152 0.128 0.136 0.201 0.127
L 0.000 0.000 0.000 0.000 0.000 0.000 0.029 0.028 0.027 0.009
YLPH 0.000 0.000 0.000 0.000 0.005 0.033 0.048 0.047 0.042 0.020
R 0.000 0.000 0.000 0.000 0.009 0.049 0.042 0.029 0.025 0.017
Wik 0.000 0.000 0.000 0.000 0.000 0.040 0.039 0.030 0.023 0.015
iz} 0.000 0.000 0.000 0.000 0.000 0.022 0.041 0.034 0.026 0.014
e 0.000 0.044 0.160 0.247 0.260 0.313 0.384 0.412 0.370 0.241
] 0.000 0.000 0.000 0.000 0.000 0.025 0.051 0.042 0.035 0.016
N 0.000 0.000 0.000 0.001 0.044 0.038 0.026 0.020 0.012 0.015
pui 0.000 0.000 0.000 0.000 0.000 0.018 0.034 0.032 0.027 0.012
B 0.000 0.000 0.000 0.000 0.000 0.000 0.016 0.024 0.016 0.006
P 0.000 0.000 0.000 0.000 0.000 0.000 0.034 0.032 0.024 0.010
VU 0.000 0.000 0.000 0.032 0.066 0.067 0.046 0.032 0.014 0.029
(St} 0.000 0.000 0.000 0.000 0.005 0.022 0.020 0.013 0.036 0.011
HM 0.000 0.000 0.000 0.000 0.000 0.000 0.027 0.027 0.025 0.008
i 0.000 0.000 0.000 0.004 0.034 0.024 0.015 0.020 0.117 0.020
TH 0.000 0.000 0.015 0.052 0.081 0.072 0.053 0.098 0.227 0.062
B 0.129 0.140 0.182 0.193 0.163 0.160 0.157 0.196 0.241 0.170
ExE| 0.007 0.012 0.021 0.033 0.038 0.043 0.049 0.052 0.067 0.035
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Figure 1 Trend of change of water resources input congestion in China, 2000-2016
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Figure 2 Kerneldensity estimation of water resources input congestion in China
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Figure 3 Average input congestion of water resources in 31 provinces of China’s mainland
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Table 3 Annual average growth rate of input factors in the

eastern, central, and western regions
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Figure 4 Decomposition of the overall inefficiency of water resources utilization in 31 provinces, 2000-2016
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Research on the “congestion effect” in China’s
water resources input

SUN Caizhi', WANG Chen?

(1. Marine Economy and Sustainable Development Research Center, Liaoning Normal University, Dalian 116029, China;

2. School of Geography, Liaoning Normal University, Dalian 116029, China)

Abstract: Under the framework of total factor production, this study defined the concept of water
resources input congestion. Based on the FGL (Fire, Grosskopf, and Lovell) model, this study
identified the “congestion” of water resources input in 31 provinces of China’ s mainland from
2000 to 2016, separated the inefficiency caused by water resources input congestion from the
overall inefficiency and clarified the root causes of inefficiency. The results show that: (1) The
congestion of water resources input is widespread in China. During the study period, the
congestion degree of the provinces changed from low to high and agglomeration to dispersed, and
the spatial differences of the congestion degree of water resources input among the provinces were
significant. Among them, Beijing, Zhejiang, Guangdong and other provinces and cities had low
congestion degree. On the whole, the central and western regions with unbalanced input structure
was more prone to congestion than the eastern regions with high level of economic development.
(2) The overall inefficiency of water resources utilization in Chinese provinces presented different
trends. Most provinces were jointly driven by congestion inefficiency and pure technology
inefficiency. From the inter- provincial and regional perspective, the ineffectiveness rate of pure
technology was the dominant factor. Inefficiency of congestion was also an important factor
affecting the overall inefficiency. The government should clarify the root causes of inefficiency,
adjust the input factor structure in a timely manner based on local conditions, propose improvement
directions for water resources utilization, and improve water use efficiency in order to promote
sustainable economic development.

Key words: total-factor water efficiency; DEA model; FGL model; congestion; China
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