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Figure 1

Inputs, Desirable Outputs and Undesirable Outputs
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Table 1 Results of Environmental Efficiency Evaluation

ony R AR i SV
I B B: Bs h
1990 1 1 1 1 0
1991 1 1 1 1 0
1992 1 0.62 0.53 0.58 0.21
1993 1.12 0.59 0.35 0.53 0.31
1994 1.07 0.73 0.47 0.68 0.21
1995 1 0.79 0.55 0.78 0.14
1996 1 0.91 0.76 0.89 0.07
1997 1 1 1 1 0
1998 1 0.97 0.81 0.86 0.05
1999 1 0.98 0.89 0.94 0.03
2000 1 1 1 1 0
2001 1 1 1 1 0
2002 1 1 1 1 0
2003 1 1 1 1 0
2004 1 0.95 0.99 0.97 0.01
2005 1 0.95 0.90 0.95 0.03
2006 1 0.89 0.92 0.94 0.04
2007 1 1 1 1 0
2008 1 1 1 1 0

oA P HAE AR (2) XA A Linge 9.0 S h3 K47 5],

R4 Lingo 9.0 B MG R, LI H (4)
R Ib AR A . TR A DEA 75 &% A0 B 3 AR
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Table 2 Slack Variables of Total Energy Consumption

DMU s° DMU s5;°

1992 40 539.45 1998 15 090. 15
1993 60 970.79 1999 8 784.21
1994 51 005.62 2004 20 187. 84
1995 42 982.19 2005 26 695. 15
1996 25 559.03 2006 28 017.95

GE AP HEARIE (4) XA A Lingo 9.0 i+ K F 8],
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Table 3 Adjustable Volumes of Non-Effective Decision Making Units
oy € A4ERE  TIFA RI4EWE GDP RIXMINE  GE W& WD [ SWG Al
(T ) (fZ75) (fZ75) (fZbrifEL oK) (7)) (J7mg)

1992 40 539.45 0 0 34 082. 81 1 091 035. 00 26 095.70
1993 60 970.79 0 4 066.23 38 562. 81 1423 550. 00 29 299. 80
1994 51 005.62 0 3 167.28 25 942.86 1 149 493.00 19 454.10
1995 42 982.19 0 0 22 420.41 988 346.90 14 373.90
1996 25 559.03 0 0 10 352.99 493 932. 60 6 948. 87
1998 15 090. 15 0 0 3 763.95 371 379.90 10 959. 10
1999 8 784.21 0 0 1962.39 222 167.80 4 758.31
2004 20 187.84 0 0 11 574.25 4 463.10 3 561.25
2005 26 695.15 0 0 14 107.13 246 640. 60 6 723.75
2006 28 017.95 0 0 37 646.77 190 070. 80 9 053.10
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A New Non-radial and Bi-objective DEA Model
Considering Undesirable Outputs

Song Malin' ,Cao Xiufen' ,Wu Jie®
1 School of Statistics and Applied Mathematics, Anhui University of Finance and Economics, Bengbu 233030, China
2 School of Management, University of Science and Technology of China, Hefei 230026, China

Abstract : It is one of the issues of current concern for international researches engaged in DEA that how to achieve more accurate
results of environmental efficiency evaluation. A new DEA model on environmental efficiency evaluation considering non-radial
and bi-objective is established, from which it is transformed as a single objective linear programming problem to find the maxi-
mum by linear weighted plus. The results illustrates that this new model can not only analyze the effectiveness of DEA and the re-
lationship between it and Pareto Optimality, but also obtain adjustable volumes of inputs and outputs by using the “projection” of
decision making units. The conclusions of subsequent empirical analyses are highly consistent with the very reality in China,
which indicate that this new model promotes the accuracy of environmental efficiency evaluation.

Keywords ; undesirable outputs ; non-radial and hi-objective ; environmental efficiency ; adjustable volume
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