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Tab.1 Evaluation index system on environmental benefits of urban public infrastructure
Index of input Index of output
Index Index name Index Index name
(xy) () (v1)
(%) (v2)
(x3) (y3)
( X4) ( Y4)
( Xs)
o DEA
16 -17
16-17
2.1 o
35 CCR
35 2012 CCR DEA
o {2013 N N
PN 2012 ) CCR 1
2012 ; CCR
2.2 DEA
35 2012 N o DEA
DEA CCR
MATLAB7.11.0 °
2, 2 CCR DEA
2.2.1 DEA CCR 2.2.2 DEA
2 CCR
17 DEA 0
DEA o CCR Kendall’s W
DEA DEA o w
DEA 17 1 P o
DEA 14 0.972 x° 99. 187
o 2 DEA P 0. 000
DEA ( 1) o
1 DEA
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Tab.2 Evaluation results on environmental benefits of 35 large and medium-sized cities” public infrastructure
CCR
CCR model Aggressive model Benevolent model Neutral model
City

Score Sort Score Sort Score Sort Score Sort
1.000 0 1 0.764 9 1 0.965 5 1 0.965 1 1
1.000 0 1 0.709 3 2 0.894 8 4 0.890 4 4
1.000 0 1 0.683 4 3 0.907 9 3 0.890 4 3
1.000 0 1 0.676 3 4 0.908 7 2 0.902 8 2
1.000 0 1 0.654 9 5 0.850 9 7 0.848 9 7
1.000 0 1 0.640 8 6 0.886 4 5 0.881 6 5
1.000 0 1 0.628 8 7 0.871 6 6 0.8526 6
1.000 0 1 0.614 0 8 0.837 8 8 0.8353 8
1.000 0 1 0.593 4 9 0.834 7 9 0.8025 9
1.000 0 1 0.5303 11 0.776 6 12 0.742 6 12
1.000 0 1 0.521 9 12 0.7915 11 0.779 8 10
1.000 0 1 0.5193 13 0.752'5 13 0.719°5 13
1.000 0 1 0.494 9 14 0.737 3 14 0.688 1 14
1.000 0 1 0.428 7 20 0.698 6 16 0.680 4 15
1.000 0 1 0.414 3 24 0.701 7 15 0.633 6 20
1.000 0 1 0.407 1 26 0.686 0 18 0.6116 22
1.000 0 1 0.397 1 27 0.678 5 19 0.646 9 17
0.9925 18 0.567 3 10 0.810 7 10 0.759 9 11
0.979 4 19 0.438 4 17 .688 2 17 0.658 5 16
0.9213 20 0.4351 18 L6713 20 0.6459 19
0.9115 21 0.414 6 23 .642 9 23 0.5923 25
0.905 0 22 0.314 6 32 .5452 30 0.470 7 31
0.8757 23 0.4237 22 .634 7 25 0.601 2 24
0.8711 24 0.4413 16 .642 3 24 0.604 0 23
0.8547 25 0.429 2 19 .634 3 26 0.5851 27
0.850 1 26 0.408 6 25 .645 5 22 0.5851 26
0.837 4 27 0.3890 28 .573 0 28 0.540 4 28
0.807 1 28 0.470 2 15 .664 4 21 0.646 5 18
0.806 1 29 0.427 2 21 .629 3 27 0.618 8 21
0.753 4 30 0.3551 29 .5525 29 0.524 2 29
0.683 4 31 0.3350 30 .516 9 31 0.495 6 30
0.663 6 32 0.270 6 34 .424 9 34 0.377 4 34
0.6399 33 0.291 1 33 .442° 8 33 0.405 8 33
0.546 0 34 0.327 4 31 .458 4 32 0.4370 32
0.4777 35 0.2339 35 .363 0 35 0.322 4 35
0.896 5 — 0.475 8 — 6 949 — 0.664 1 —
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Tabh.3 Classification on environmental benefits of 35 large and

medium-sized cities” public infrastructure

City level

Class | excellent

I

Class 1T good

I
Class Il general

v
Class IV poor

\Y
Class V terrible

N

.06 .



4 35 5
Tab.4 Cluster analysis result based on input scale of 35

large and medium-sized cities” public infrastructure

35

Tab.5 Evaluation result of environmental benefits
based on cluster analysis of 35 large and medium-sized cities

Class | Class I Class TI Class IV Class 1
N N Aggressive Benevolent Neural
. . . . . Score Sort Score Sort Score Sort
. . A A A A . R . . 0.764 9 1 0.965 5 1 0.965 1 1
N ) N N N 0.709 3 2 0.894 8 4 0.890 4 4
. . . . 0.414 6 23 0.642 9 23 0.592 3 25
N 0.3551 29 0.552'5 29 0.524 2 29
0.335 30 0.516 9 31 0.495 6 30
. 4 35 0.291 1 33 0.442 8 33 0.405 8 33
Class 1
4 35 Aggressive Benevolent Neural
4 Score Sort Score Sort Score Sort
0.593 4 9 0.8347 9 0.802 5 9
0.438 4 17 0.688 2 17 0.658 5 16
5 0.428 7 20 0.698 6 16 0.680 4 15
5 0.4272 21 0.629 3 27 0.618 8 21
Class 11
° Aggressive Benevolent Neural
Score Sort Score Sort Score Sort
0.614 8 0.837 8 8 0.8353 8
0.407 1 26 0. 686 18 0.611 6 22
0.327 4 31 0.458 4 32 0.437 32
’ Class 1[I
N N N N N 6 Aggressive Benevolent Neural
5
Score Sort Score Sort Score Sort
0.683 4 3 0.907 9 3 0.890 4 3
5 o 0.676 3 4 0.908 7 2 0.902 8 2
0.654 9 5 0.850 9 7 0.848 9 7
' 0.640 8 6 0.886 4 5 0.881 6 5
N 0.628 8 7 0.8716 6 0.852 6 6
o 0.567 3 10 0.8107 10 0.759 9 11
35 0.530 3 11 0.776 6 12 0.742 6 12
0.5219 12 0.7915 11 0.779 8 10
0.519 3 13 0.752'5 13 0.719 5 13
0.494 9 14 0.737 3 14 0.688 1 14
0.470 2 15 0.664 4 21 0.646 5 18
° 0.4413 16 0.642 3 24 0.604 23
5 0.435 1 18 0.6713 20 0.6459 19
0.429 2 19 0.6343 26 0.585 1 27
0.4237 22 0.634 7 25 0.601 2 24
° 0.414 3 24 0.701 7 15 0.633 6 20
N N N 4 0.408 6 25 0.645 5 22 0.5851 26
0.397 1 27 0.678 5 19 0.646 9 17
) 0.389 28 0.573 28 0.540 4 28
! 0.314 6 32 0.5452 30 0.470 7 31
N N N N 5 0.270 6 34 0.424 9 34 0.377 4 34
0.2339 35 0.363 35 0.3224 35
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Study on Environmental Benefits Evaluation of Urban Public Infrastructure
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2. School of Public Management Tianjin University of Commerce Tianjin 300134 China;
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Abstract  With the speeding up of China’ s urbanization process the urban environmental problems become increasingly prominent.
Urban public infrastructure especially the environmental infrastructure can significantly improve the quality of urban environment.
Environmental benefits of urban public infrastructure is an important target for the public infrastructure department which reflects the
comparative relations between its input and output of the environment. In this article the DEA cross-efficiency model based on the
quadratic objective function is adopted to evaluate and analyze the urban public infrastructure environmental benefits of 35 Chinese large
and medium-sized cities. The results indicate that the overall state of public infrastructure environmental benefits of 35 Chinese large
and medium-sized cities is not ideal and some developed cities perform especially poor which reflects that there is no positive
correlation between the environmental benefits of urban public infrastructure and level of economic development. A cluster analysis
based on input scale shows that the environmental benefits of urban public infrastructure does not proportional to the input scale else.
In addition to the unreasonable input structure the relative lack of environmental carrying capacity to the enormous pressure of social
and economic development is the main cause that leads to the low environmental benefits of urban public infrastructure. For cities which
have low efficacy adjustment of input structure aiming at those cities that have high efficiency and similar input scale can lead to
improvement in environmental benefits of public infrastructure in short term. In the long run promoting infrastructure construction of
small towns and changing development mode by the examples of the global sustainable development cities are the necessary choices for
all Chinese cities to improve their environmental benefits of urban infrastructure.

Key words urban public infrastructure; environmental benefits; DEA cross-efficiency model
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