Network Data Envelopment AnalysisE Xt MM 2l X2 §8 . SEA™MAT 14(2) : 27~47

Network Data Envelopment AnalysisE %8St
R E LR

o
4E=2

. spM =™

|

ol
BN

Efficiency Measurement for Production and Wastewater Abatement
Activity Using Network Data Envelopment Analysis: The Case of

Korean Industrial Complex

Kwang—Uk Kim"-Seok—Joon Hwang®”

H=0H8t BHZYI2AResearch Institute for Economics & Business Administration, Kyungpook National University)

?) A0St BHMSAISE(School of Economics & Trade, Kyungpook National University)
HZE: 20154 28 6 £=F: 2015 58 270 &9l 20154 6¥ 18Y
| = |
| =22 2|
Fol-MEHSo| oM SE0f| 7|6t MEHC AREEHEM2 MAEE BE WEIEE black box' 2 2HF
ot 2t MAEAe] AT EZ0| ChEt HEE T2{otX| £&t SHAIE K|} oo WAotIN S MEStS ZH AAHeHA|
o 28M4E AAISI0{ FXst= Network DEA 2HAl0| =2 gs| MZE 1D Qe Ss| e84 FHIMEE
MAN S MAESCZE FES AT WEROICEH 1= &=2| 517 AHATHK|E A2 Z Network DEAO 7| =8t
AT Y FHE Aol EMA FHR[o| HES H|gE| WWHTH|, J|Et Mot S| 2EY
=9 MM MEX DEA FHZAL0| Hlolf 5t M Solg &= UUCE

| Abstract |

In this paper, we present a new empirical method to estimate the environmental efficiency of decision
making units. We propose a model with a new approach that describes a network process consisting
of two stages, production and wastewater abatement based on the data extracted from 51 Korean
industrial complexes.

Taking into account the inter-dependency of two stages, we show a process how to decompose
the environmental efficiency into production efficiency and abatement efficiency. Moreover, our new
proposed method can be used to explain the information on network relationship between economic
growth and environmental protection.

I Keywords | Network DEA, Industrial Complex, Water Waste Decontamination Facility, Environmental
Efficiency
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xExo=z X}E’LT = v‘i—/—\ﬂ,(data envelopment analysis,
o9](decision making units)e] A& At 7|23t BEAPIHRE

£ AAst 37 a8+ A (environmental efficiency
index)& A5t AF 8500 374 Q49 HA|AA] 71](non-market value)
£ g5t Ad4=2 F) - AT QIck(Fare et al, 1989; Seiford, Zhu, 2002; Fére,
Grosskopf, 2004; Hu, Wang, 2006; Zhou et al., 2006; Zhang et al., 2008; Coli, Nissi,
RappoSelli, 2011; Choi et al., 2012; Picazo-Tadeo, Beltran-Esteve, Gomez-Limon,
2012; Doganay, Sayek, Taskin, 2014; 7/, +95, ©1¥d, 2005 3%, A5,
2007).
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B(aj, y,big) = MAX Bp—i- BA 3)
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R o FEEA Z|CH e
Gl I8 1,236 1,301 6,662 50
AHUR A 5647 9,196 55424 140

LA 2,716,005 499,462 26,338,936 17,863

TE 1,485,619 4378,078 28,848,605 548

=2 lef 12,187 30611 148,942 3

24| 2510 9,501 67441 45
ANEs8E 17678 38,391 205,000 190
H=HMe 2 11413 29814 162,059 53
BOD 7= 09752 00277 0.9992 0.8533
COD 7= 0.9067 0.0593 0.9929 0.7491
SS M= 0.8305 0.1089 09761 0.4326
T-N i E 08317 0.1201 0.9801 0.3679

<E 3> o|BuFolq HH F spA HE&A R 3 FHANE AduAEE
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om o] Ak
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DEA #HZAME 7|20 2 FH4 AU ELL 0.17%42 FAHEHS !
o] &AL 17.94% MAAE o S onleieh -4 TH(0.4955), 2Hdut=(0.6676),
3144 4HoH(0.7142), 243 5(0.4182), oFAF ] k= 2](0.5052), Aol (0.5223), 71 EF
=(0.5807) 59 ArdTA oA g u|aEo] AA ASE RO, HpHAY o] W A
P22 S0 7HAAL AW AL RIPZIA 7 W gt AE AR &

Holt} 3H Network DEA &3 ZAylo AL Ho 0.22822] 34U F L0 =AE Q)
o A4 T w2 2ol A ZHzE 0.27559F 0.18109] Hl & &o] ASE Ut 3H
1} %(0.6390), 3HA4HHSH0.7084), 24 W%5(0.6036), 9FAF0]ZH(0.6606) S2] A wHA] o] A]
7 & Haed Hiow HE2Q DEAY ANt v [fARE S SQld 4

qlcho),

S~

9) (& 3)2 2011d1} 2012 FHZne| Hrgts MAIRE ol
10) &M & SEXIES el 0.63810|H R2eFE 1%01M SHX R4S =Ll

37
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AR B B B B
7| & Eot 00325 0.2566 00000 0.1283
WA ST 0.1629 01304 00000 0,0652
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SHO{SISHA 02493 00925 02027 0.1476
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OFA EIZ P 05052 01122 0,0000 0.0561
OIZFEATE 0.0000 00000 0.3241 0.1620
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T2 2 S DEAC)S Network DEA(ST) ASZIIS| 2X U +XTM
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| 4 Pearson 427+t SHX Qo4

TLHEA TE TEHIS INF=EON; ANE=E H-RU=
. -0.28% -0.2312 -0.3944” -0.1844 -02153 -0.2466'

(0.0939) (0.1063) (0.0046) (0.2000) (0.1331) (0.0842)
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