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Abstract The DEA—BCC model. And the Malmquist index have been used, from static and dynamic
perspectives, to measure the eco—efficiency of 30 cities and provinces in China from 2011 to 2020. The
results shows that: the average static eco—efficiency of 30 cities and provinces in China is 0.643.
Differences exists all over China. While Shanghai and Beijing are ecologically efficient, other 28 cities
and provinces are faced with different extents of inefficiency. There are also differences among
regions, which generally show the spatial distribution pattern with high efficiency in the eastern
regions while low in the western regions. The Malmaquist index of eco—efficiency in total 30 cities and
provinces shows a healthy growth trend, and the technological progress. Acts as its main driving force.
Therefore, eastern regions should enhance the. radiation capacity, strengthen the synergy among
regions, give full play to. The advantages of each regions. It is sensible to improve the eco—efficiency
by means of optimizing the industrial structure, enhancing the technological level and improving

eco—efficiency of China and realizing green development.
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Table 1. Environmental Efficiency Evaluation Index
System

Index Claszﬁlcatl Index composition

content

Energy consumption Electricity consumption

Resource  Water resources
consumpti usage
on

Total water consumption

Number of labor  Number of employment in
force environmental protection

Discharge of waste

Input water Chemical oxygen demand
index
g Exhaus S .o L
Pollution HEATKL: (I Sulfur dioxide emissions
of the discharge
environme  Ammonia nitrogen Ammonic nitrogen
nt emission emissions
Solid was . .
go,ld waste Solid waste production
discharge
Qutput Total econmic Regional GDP
index development
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Table 2. Average Environmental Efficiency of 30
Provinces in China (2011-2020)

Environm Environmen
Name ental Order Name tal Order
efficiency efficiency
Beijing 1.000 1 Anhui 0.663 16
Shanghai 1.000 2 Henan 0.640 17
Tianjin 0.964 3 Hainan 0.608 18
Zhejiang 0.883 4 Shannxi 0.601 19
Guangdong ~ 0.843 5] Liaoning 0.531 20
Hunan 0.842 6 Guangxi 0.509 21
Chongqing 0.838 7 Hebei 0.496 22
Shandong 0.837 8 Yunnan 0.476 23
Jiangsu 0.821 9 Guizhou 0.452 24
Fujian 0.798 10 Neimenggu  0.422 25
Jilin 0.791 11 Shanxi 0.372 26
Hubei 0.771 12 Qinghai 0.316 27
Jiangxi 0.700 13 Gansu 0.282 28
Sichuan 0.692 14 Xinjiang 0.276 29
Heilongjiang 0.672 15 Ningxia 0.189 30
The East 0.798 The Central ~ 0.681
The West 0.459 Average 0.643
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Table 3. Annual average Malmquist Index and
Decomposition for 30 provinces in China
(2011-2020)

Name Mal EC TC Order Name Mal EC TC Order

Guizho
u

1.107 1.049 1.052 1  Hebei 1.049 0.976 1.049 16

Zheiian 1 95 1.003 1.057 o Cuaned
g ong

Qinghai 1.096 0.975 1.079 3 Qinghai 1.049 0.982 1.038 18
Shangh
ai
Chong
qing

1.049 1.014 1.034 17

1.083 1.000 1.063 4  Jiangxi 1.044 0.998 1.035 19

1.080 1.020 1.040 5 Tianjin 1.043 0.982 1.044 20

Yunnan 1.075 1.008 1.051 6 Ningxia 1.040 0.987 1.042 21
Jiangsu 1.073 1.016 1.039 7 Gansu 1.037 0.976 1.039 22
Henan 1.071 1.022 1.036 8 Shannxi 1.033 0.989 1.028 23
Hubei 1.062 1.001 1.041 9 Hainan 1.026 0.983 1.022 24
Shirgld" 1.062 0.984 1.057 10 Guangxi 1.020 0.972 1.039 25
Slc:“a 1.061 0.999 1.045 11 Liaoning 1.016 0.969 1.032 26
Fujian 1.061 1.012 1.039 12 Negl;en 1.009 0.964 1.018 27
Anhui 1.056 1.006 1.031 13  Jilin 0.995 0.947 1.039 28
Beijing 1.054 1.000 1.042 14 long?;ng 0.986 0.938 1.032 29
Hunan 4 455 0,991 1.062 15 Xin jiang 0.969 0.942 0.989 30
The " 056 0.994 1.043 The 1 139 0.986 1.039

East Central

Th All over

Weft 1.048 0.989 1.038 the 1.048 0.990 1.040

) country
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Fig. 1. 2011—2020 China's 30 provinces environmental
efficiency development trend chart
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