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o HellA MzEe g 7idel HaskA HAT (A5, 2012). At &
ke A2 A idE AAE AL Fare (1989)
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= o] AAA et Hire] @44 g e T4 &
&4 (Dual efficiency)= ©|gttta apzlch AV A3 HAAA g 44 kol
B} AhEEd 254 AEE WA= WAA Afo] oyt A HAe AHE V2R 1
FHeL g AAS B84 Jide® S Et (Choi, 2011; 285, 2012).

71E9] Al tigh /HidS Tl es oiv] AEF Hles ovleh, weba A 7
Aolgh Ao FQ, HulY &S ofusHA "ot a3y H A S uesA o
F H= 8 stellA olE e AEAQ AN Ngske] HAEEE AlsHtEE (Desirable
Output) 37t o}y g}, B A2 AF2E(Undesirable Output) Al StH3te & AL oJnjdities A
oAl Bpo] WASHA Hrh wigAelA] ¢k Al LA HIAAA AEE FoA 7t
& AAe] He FEe 7] egolth 53], AF2dstE ] A nEJFPA TR o
T 7 ke ga wEES Fol7] Y% Wes 2dsists H3Al (GHG Reporting
Program), T4 A% 9l ganjEd AYARETS) & sk Aok tir1 o9 s
HagpetiA FAlC 719 9 AAEAE M eE RS dule] H4 Aol FrEe
ol fr7} Hl& of7]o] tka & Aotk

AP o] 2A T 27 TR Hxo foje e &4 (eco-efficiency)e] 7N
oAl H]F5 At} (Freeman et al, 1973) B4 & &4 oldt A&7bs MES 48] A3 HF
of AxZ 54 AAZFY FYol gt

SHEThY ol e SRS Bkl A

71 {3 wWoz2es R4 v (parametric  approach)?t  H]E4A W (Nonparametric
approach)°] SAth B2 WS ARl Azl dgjo] 71Zste] ©@9E Fasd] o
sto] A5 Mol et AAA el e JEFe FUS AEEY AleA Hrtet
© Woltt. 18y AUXA st o] 24 Ao R et 1 tijte® FAe A
o] A5 2HE4 (DEA; Data Envelopment Analysis)e A S2 dl H|EFd W elg) g A

§

Gt A woll AR FeRder 54 FUasst AE24 (DMU; decision

2) Fare R. Grosskopf S. Lovell C.AK. and Pasurka C., Multilateral productivity comparisons when some outputs are undesirable:
a nonparametric approach. The Review of Economics and Statistics. 71. 1989. pp. 90 -98. ©] =i H %2 34 <ol 3

A FHE AFHYL S T3 AT



H| 24291 DEARF | 7|Zste] Alzte] Aol we YrHdHsts S7435h= Malmquistid
WA FE A SRS Malmquist-Luenberger A5~ (MLA| )2kl gkoh, @3~
E AFe g FYPeast AEeas A Akt Hujo A o] 49 FY

% 2 ATE Bol &8Ho] gtoul, A dF %

= A
g olelgel ATk olF FReaA 2309

3 4,
YA AEa e H4E
Eof| F7he A= A AIF7F Malmquist-Luenberger (ML) A|<Fo]th. 18{y o] 9 22 ML
A A AR A Hestd A3 W33 (Radial distance function)l] 7123 7Hs SR A
AL AN A= HAF ] 7Ed EAE ddd  gloe Bie] lte A F & wo}
gt oleh 22 APTre] FAE Bt ©EA o R FEsto] HAY Y AAGARE BAE
T A AR AFHTEHOR 4% Zlo] GMLAIFE & Aotk 258 (201002 HF
Rl ML A=) ARtag oA BAshks 7153 H A3 (infeasible solution)E 3]5t7] 9l

Global Malmquist-Luenberger S5 A4 4E 7¢It Oh (2010b)= =7h AF4zE A

=
& It ths ZEE]O] (metafrontier) FAMAIAFE NESAT GE 1 FE).

2 A
AL A ¥ 77k AU

Chung et al.(1997) 3970 29|l AR T 1986-1990 ML index

Fare et al.(2001) 4871 m 2] A ZAFY 19741986 ML index

Weber and Domazlicky(2001) 487) w=2] A 2AF] 1988-1994 ML index

Yoruk and Zaim (2005) 28 OECD =7} 1985-1998 ML index

Kumar (2006) 41 AA=7E 1971-1992 ML index

Yu et al.(2008) k47l 53 1995-1999 ML index

Zhou et al. (2010) 187) CO271 & =17} 1997-2004 CO2-oriented ML index

Oh (2010a) 267) OECD =7} 1990-2003 GML index

Oh (2010b) 467 AIA=7F 1993-2003 MML index

Wu et al. (2012) Z=30714d 1997-2008 Energy-oriented ML index
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£ HAAY 71983 et Hlad Brbe e et 2ol A9 A2l3ts (Distance Function,

o]Z Shephard®] A&t dtd <23 250 AAE oS So] Auetd Lo 9
AR 2 o HA 42 W A vlsle] BlELAQ cHe AdA wEsde A
(C-AYO-AZ ZAAT a8 o9} e Azlgdds izl Jus T3 Age
Foluz Ak oujoA] H]E&AQ A C A & ul AFET= BYIL] duldel A
B-O)7} Bt} AL 8709 b9} B} Be AAA A7 & sHeths Ao Agsict
2 E etk o8 Aew Yehid 4 )9 H2g BAe 4 9 Al BAR vl
H+&d o] W84 2] 3 (Directional Distance Function, DDF)2} 3},
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A gt AR A WAE AHEE 4 )3 2ol T JuAC &
& Adnk ol <O’ 2> yehd whel o] CATEe] AR|rt ZojdE (H4&dh), CB

o) A7t Fotxle Eish) g4 & st sdsite AE T

o o

E)‘.{.\‘. by by=sup{ f:D.(x, (3 b)+ Bl b)) =1}
=sup{f:(1+p)Dox,y.b)<1}
|
_SLII'-'\ﬁ ﬁﬂm -1}
S UD(x, p, b)—1. A3)

2 3 A 3 WAty dAE AuE AN B4 71Zste] ]9} t+1
el A Al 2 MLV AlFE 4 @)% 2L Zlekter =Edr.

1+ D'(x, ¥, b) 1+ DX, v, b 12
ML ][‘ y T xtt 1 ‘r ].]]’71]2 (x',y ]J_]. « _ (x ]]_].
I_Df(xr—]._‘r—].]]f J 1+ D° [xr—]._‘r—]‘]]f J
1+ Di(x, ¥, b) 1+ DRy ) 14 D (xrL il ety 2
T+ Dl yrel p) I+ Di(xt, ¥y, b") 1+ D (xH y#! b
TE! - V2
== [TG;-r -TG;_f]]
S ECHTL  TOHL e @)

21 @l Yehd AFAQA MLAAMAIFE , t+1 F 7129 7]stg il eg Aitslr]
Fo At 7153 3 (infeasible solution)”} EAjgtc) o & 5 <I¥ 3>0lA #F=3] A9

37, t719le Ai7bsActed] AR, t+17]13tl e A2 47 Fe =4 (frontier) el 171
ol 19} t+19] Tl o2 AN & gltt (FEAQ 71 $E 5. ol w
2} Pastor and Lovell (2005)2 ©] § 7|78 ¥X&3l= A =% Global frontierel] 7]%3F Global
Malmquistd2HI A 5 A5 2 A|AZT} Global frontiers =& 7]17He] A7l S 3t
ve] gdsted At xEgds FUketel WHE frontiero]th (<18 3> FX). o7]A]
GML AAH3 AFollA] Globale]l ofvlale vle Aib7bexAde] tekdt duHE FA4e=

gela ok ojule & Aol
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3

b

ZFE Z3: Oh (2010a), “A Global Malmquist-Luenberger Productivity Index”, J. of Prod. Anal., 34: 183-197
a8 3> GML d&+d X0 HEH Olsh

<ag 3ol s TU8E xst AAH A3ty L AAA 9% @309 bel A7

GML" 1(x, ", b", x" 1 y 1 b
B 1 +D%(x", ¥, b") 1+ D(x", ¥, b")
1L DO (xr+1 yrtl By L DI (x| yrtl B
y [ (1+D°(x",y",b"))/(1+D'(x'.y',b"))
(1+DY(x 1y b)) /(1

—Dr_](xr_].}'r_] .hr—] ]J

_TEC BPG;:]}
TE' BPGITH| e G)

=EC™""! % BPCH'!,
GMLAITE #alfete] A& TEE Aol 3¢ 714 &84 (Technical Efficiency)s 23}
o, BC*E F 7170 AA Wl 714 §849 7H EC (Efficiency Change term)S "33}
B B 37 5 AA9 AR dsf ol T FAle

Aell 2o} 7R TE A oulgitt ol2fg E3te 37 A catch-up) et F-Eth

A = Fol A ol 4] V1A AbEg Alge 298 e
ZREH A (ys, bo)dell e #HAde 71e4 AlEite] 71<ZA A} (Business Practice Gap)E
Tape whebd  BPCMe T 71zt AA 71eA R Witz Jehd Az 7)&3
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AAE ou|git), AMEE BPCE AEZ 9 MLA|G Fol|A TC (Technical Change)®} 22 <
nZ 71xw A &3 (innovation)Z ¥ 3th (Oh, 2010a).

web TR A Bajo o8 AXNE GML A AFE A A7t At wE 5
Ao watel Ao 7)ed Al 2HAE 7leFdAte] deR ey ol
upel SAMRGY it AAA A4S vuEAsed fold ¥ o V&3

ol
A
of Fopd RS FEaHoEA HA Y AlEld] 712 AT tSte] Eo] B
5 ¥
q

1
TY ADlA FEeterla o geke AR Alekrd e 3A ¢3tet

o
=
oJHAE o] B4 B A =Xtk HlA A Mt o Fssitta & Aol

¢

Jol A =2H GML A9 BA g 7]xsle] E Axe $-2luat 200114 201087+
A 1087k AgE S50 SAYNY S Hrkstat gtk olE e FUWFREe A
23 w% 2 o] HFE Ak AR w52 tE2H A 712 Fels

2 2 FUFEA F83 onE 2] otk #}
& 1% AT (Capital stock)E 3, =59 AF WS dH=E st dx, A=
] (TOE, Tons of Oil equivalent)2 7|

G gwe] Aoy BREANS wugy v
7

B

N
e

(Regional Energy Statistics (2001-2010))°l 71Z3}tt ERF2% 4] oitsleth njZ& o
et AR AR = AAE | glo], IPCCRO06)ANA AF e ol|A] Hekadl $45 o
&t FABIAT (HE5, 2012). 7 AUAE ottt A8 @ 4e <F 2> YERY 9l

on, 7} Wige] 7144 EAAE <k 3ol Rt vie gk
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<HE 2> 72 EHRS CO2 HiE A+

%= Diesel Gasoline Kerosene Fuel oil Butane City Gas Propane
CEF 0.837 0.783 0.812 0.875 0.713 0.637 0.696
CDEF 3.069 2.871 2977 3.208 2,614 2336 2552

% CEF (Ton C/TOE), CDEF (Ton CO2/TOE)
AR AN AR Aol

<# 3 7[H SAX (2001-2010)

M = e B =2+ (Med.) HZHEAL F 2| Z[ChA|
= 160 | A9 unit 61.0 313 78.5 105 3753
A 160 | HiRhe 5873.0 1439.0 12187.0 109.0 64247.0
L1 A] 160 ZTOE 2186.0 1673.0 1662.0 3250 7592.0
A 160 | #THUSD 4769.0 1290.0 12051.0 217.0 78484.0
olAkglEkA | 160 HE 491.3 323.0 4440 53.7 2106.0
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1.0800
1.0600 \
1.0400 f\// \ ' (4]
1.0200 < / \,
1.0000 - . /\.\ 4—-—*—-——4‘4‘ E
0800 | 20012902 2002-2003 2003-2083 20047005 ;és-znns znugno? 2007-2008 ZDDB-ZML‘B—ZMD T
: o GML
0.3600
0.3400
03200
<AE4) ot =F254Y9 =4 dakdest 3 2o 24
A9, Aoy BRAGIY HAMLINHE B 99, 9A SAgEe] A4 8ad)
S FEAAHSE AV EY O A <F 40 Atk el AEg A3 2ol T3 3
Aoz BRAYY) SAELYS hdE Ao UHRT. off Adus agnu
<®E 4>¢} #Zo] 200120108 FF TN Al =4 BeAe HIALR 1HH E AeR
Ueh} =54 &40 ek v, o7 A9 BeAdS 18T AL Zlew Jsht 584
o] Zadhe AoRE HQTh 20108 ZHAEe HHFEA0] 182 7Y wA YEReH
ot 58%e] 87149 HAngA] APAgee tehich Aol A7 WER Aau
7V w& o] AEY 1.068% % UEhY F A2 vid 68%] FEd AT A &E o
$ee & 5 9ok
<H 4 o= ERAY =M a84HSHEC) o 21
x4 2001— | 2002— | 2003— | 2004— | 2005— | 2006— | 2007— | 2008— | 2009—
B 2002 2003 2004 2005 2006 2007 2008 2009 2010
HAb 1.0508 1.1244 0.9888 0.9076 0.9560 0.9955 0.9867 0.9446 1.0430
5 1.1179 1.0076 0.9648 1.0365 0.9011 0.9109 1.1272 1.0808 1.0000
5t 1.1174 1.0000 1.0000 0.8188 1.0300 1.1858 1.0000 1.0000 0.7832
o 1.1470 0.9123 1.0847 0.9383 0.9930 0.7449 1.0018 0.9561 1.0325
o)z 0.9829 1.0338 0.9959 0.9760 1.1221 1.0764 0.8891 0.9370 1.0181
] 1.1466 0.9376 0.9106 0.6589 0.9563 0.9897 0.9958 0.9883 1.5827
e 1.0000 1.0000 1.0000 0.9508 0.6102 1.1398 0.9263 0.9433 0.9603
7] 1.0000 1.0000 0.8539 1.1711 1.0000 1.0000 0.9130 0.9506 1.1523
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2001- | 2002— | 2003— | 2004— | 2005— | 2006— | 2007— | 2008— | 2009-

M 2002 2003 2004 2005 2006 2007 2008 2009 2010
A 1.0233 1.0068 1.1412 0.7501 1.6245 0.9963 1.0609 1.0648 0.9457
A 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Nk 0.5751 1.0426 1.0011 0.9757 1.0009 1.0333 0.9954 0.9550 1.0080

A 1.0429 1.0000 1.0000 1.0000 1.0000 0.8902 1.0760 0.9477 1.1017

A 1.0222 0.9890 1.0466 0.9634 1.0006 0.9803 1.0775 1.0000 0.5369

A 1.0706 0.9141 1.0643 0.9285 1.0104 0.9894 0.9849 1.2716 1.2537

A& 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

s 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9510 0.8798

A A 1.0185 0.9980 1.0032 0.9422 1.0128 0.9958 1.0022 0.9994 1.0186

o
HI
it
du
Mo
op
r
fines
1o
i
1=
N
)
2
t
&
MN
o

oJule o] Aeje] Hal| 4ol

<# 5 = =FRSSUY 729 21

2001—- | 2002— | 2003— | 2004— | 2005— | 2006— | 2007— | 2008— | 2009-
2002 2003 2004 2005 2006 2007 2008 2009 2010

>
2

0.961 0.893 1.031 1.135 1.071 1.014 1.031 1.032 0.945

0.963 1.100 1.060 0.991 0.978 1.021 1.024 0.944 1.094

0.908 1.083 1.052 1.029 1.031 1.053 1.011 1.000 0.927

0.965 1.094 0.945 1.075 1.061 1.056 1.018 1.021 0.951

1.014 0.977 1.013 1.044 0.985 0.970 1.088 1.034 0.950

0.950 1.022 1.064 1.028 1.051 1.007 1.009 1.009 0.925

1.007 1.108 0.933 1.015 1.124 0.890 1.070 1.104 0.976

1.015 1.073 1.186 0.940 1.096 1.012 1.084 0.960 0.898

0.987 1.028 0.924 1215 0.958 1.037 1.012 0.951 0.989

0.815 1.037 1.183 0.932 1.017 1.055 1.000 0.902 1.058

1.036 0.972 1.009 1.042 1.016 1.001 1.024 1.027 0.961

1.008 1.011 1.009 1.039 1.062 0.909 1.050 1.037 1.038

U2 [0 | ond | ot | ont ot | o | & | 2 | ol | o [z
ul S I e T\ . DS N = = 0 B O I ) 2

¥

0.965 1.046 1.045 1.009 1.027 1.032 1.024 0.961 1.023

2
T

0.925 1.096 0.950 1.087 1.008 1.009 1.015 0.996 0.922

o | O

A 0.994 0.990 1.040 1.146 1.083 1.002 1.074 1.082 0.858

nﬂ




102 SOBEAT Fi14A 42 (20128 128 279)

2001—- | 2002— | 2003— | 2004- | 2005— | 2006— | 2007— | 2008— | 2009-
2002 2003 2004 2005 2006 2007 2008 2009 2010

=2k 1.069 1.034 1.018 0.983 1.426 0.753 1217 0.956 1.021
A A 0.974 1.035 1.029 1.044 1.062 0.989 1.047 1.001 0971

N A9 AF713tel] 2AH 548430 S7Hd e ® v

° g Ao Yehth 234 AAEEY] S8
oAb, Q1o SARMAFE 09628 e A
2 Uehyitl 20109 71Fe R LTl 14642

(# 6> o= =FMY SsMYLdEs 20t

2001- | 2002— | 2003— | 2004- | 2005— | 2006— | 2007— | 2008— | 2009-
2002 2003 2004 2005 2006 2007 2008 2009 2010

1.010 1.004 1.020 1.030 1.024 1.010 1.017 0.975 0.986
1.076 1.109 1.023 1.027 0.881 0.930 1.155 1.020 1.094
1.014 1.083 1.052 0.843 1.062 1.248 1.011 1.000 0.726
1.107 0.998 1.025 1.008 1.053 0.787 1.019 0.976 0.982
0.996 1.010 1.009 1.019 1.105 1.044 0.968 0.969 0.967
1.089 0.958 0.969 0.677 1.005 0.997 1.004 0.997 1.464
1.007 1.108 0.933 0.965 0.686 1.014 0.991 1.041 0.938
1.015 1.073 1.013 1.101 1.096 1.012 0.989 0912 1.035
1.010 1.035 1.055 0.911 1.557 1.033 1.073 1.013 0.936
0.815 1.037 1.183 0.932 1.017 1.055 1.000 0.902 1.058
0.596 1.013 1.010 1.017 1.017 1.034 1.019 0.980 0.968
1.052 1.011 1.009 1.039 1.062 0.809 1.130 0.983 1.144
0.986 1.035 1.093 0.972 1.028 1.012 1.103 0.961 0.549
0.990 1.002 1.011 1.009 1.018 0.999 1.000 1.267 1.155
0.994 0.990 1.040 1.146 1.083 1.002 1.074 1.082 0.858
1.069 1.034 1.018 0.983 1.426 0.753 1217 0.909 0.898
0.989 1.031 1.029 0.980 1.070 0.984 1.048 0.999 0.985

A
18

|2 1O | ox [ o [od | o [ o [ [ | o\ |ofw [

(220 = Beiwll B R o> T Lol B BT S e o T U =0 0 A 22

e | 2 |

2




st

103
o}

Ik 2Hg ol

]

to] AUz @ A3

4 NS o
439l H9% AL ol o

o
o] Ak

A
ojth. 53] 2004d& AY)

d o

B 73 A

ks

e =

=

.

b GAGelA BlojuA] 2

_?4

A I
o

A Gt ol uf

b

1
S7PF R ow, Yok 20081 AIAIA S

°
pil

AANE
1 92

[)
RN

J o

y|

A2 GMLA Sl <]

. AR
1 9

3l

A

°

AREE 28

g

ﬂw_wo

)

e gstort

<]

A ]

-

Ady A o] WL g7]H o s Wt

AHE A @7e] zAdo] 1 of

1

°
il

3] 9

5

A=
AR F2 V)%
AE 74453

&
&

7helo} B} np

3|

NS

o}

B

Fheofol & Aoz Helth

=
T

o] & Ao
AR Z 25t A9 AxE )

=
=

A

o

Aol &
te Aes

5]

2 AAAAA 7}

=

7]
Fet
=

=
=

o

dd o

]

stelA 2

28, A7) A3 o

5

zA

EA

40 8L A

o &

J

A

0

wjr

o



1

3
pod

za

7Fete] A

=

FARCE %

[e]

92
St thHe Aol FolEth

ooy )4 Hokol} wde] glol

=
T

3¢l
&2 AN

o

=

e

AAA =

1
R

AAA o

=

A3olq Ve v} 2o

B
179] 714

LI

SHATEAT F14H 43 (201249 128 279)

H o

< 9 g9e) A%

= A3

104
2y

u

Hr

<7
A
O
ar

o

2

i

o AQE} Touth A58 &

J

g

o)
=

<R

H

Al
o

=
==

5

°
il

Ao 712

]

of e <
A W st Featta & Aotk

1

o)
AT

bl =49 Wast Fa

Has

o & M@EAA A7

A

e

Y3t FATHTA S0l WiEE A

=

st A

b, = o)

0|

AAH S AN BT Q)

.

GCFel ZHA yehd AA

3

o

o

age

E)

3 ©f o]} MEA"E AIZHY oAR7E gl

o AQ A WS F8

gHoz Ao

5

5

\=]

1

S
A

= thAllzbd oo o

A

3]

H

oA HEH A 7))
o] A%

I

|

hiss

A
A

=

&
20124 129 247k E A Al o] AP ER ol ui2h

S

e
e

Hrlo =
TEHE &

719l 58 ATl 7194

9] 95%=

=4

n2F s dd v

e

ojw

\=]
L

_04

ijh)

_(H

af o] ]

A
wle} ko] W} Tiekelm B

oA, AR

}

°
pil

AF7F AN

=

-
N



SR0IRIQ AN BIS IH Y LS 105

@ @Y AP A Zste] BaEAY A PN Adste] SAPA] AY
AdE BY3) A 725 R AF 247150] e 27EG & Rejrk. A2
273 Qe QHAEGIA R thsh e o B, §5% BaEd o
FAA BAANEA o] HUAY Fel AT AL Al WA AR 9]
$¥goRE Ax GOFE FA@ 430 A4g0] £39 & gl ® A7) 2zxsn
g BRG] B =4 1EHN FYE BAF BRI, ASb5T SA9FS
FEap] A% el dusn d2/k50 3 FAe BrSe vl
gAY

HEE, 22 SA44 ATHES ud, THARAT,, 147 235, 2012. pp. 349~367.

Banker RD, Charnes A, Cooper WW., Some models for estimating technical and scale
inefficiencies in data envelopment analysis. Management Science Sep.;30(9). 1984. pp.
1078-1092

Chames A, Cooper WW, Rhodes E. Measuring the efficiency of decision making units. Eur J
Oper Res 11;2(6), 1978. pp. 429-44.

Choi, Y. “Does Proactive Green Logistics Management Improve Business Performance? A Case of
Chinese Logistics Enterprises”, African Journal of Business Management, 5:17, 2011.
pp.564-7574.

Choi, Y. “Green management of logistics enterprises and its sustainable performance in Korea”,
African Journal of Business Management, 6:4, 2012. pp.1475-1482.

Chung, Y.H., Fare, R., Grosskopf, S. Productivity and undesirable outputs: a directional distance
function approach. Journal of Environmental Management 51, 1997. pp.229-240

Fare R, Grosskopf S, Pasurka CA Jr. Accounting for air pollution emissions in measures of state
manufacturing productivity growth. J Reg Sci 41, 2001. pp.381—-409

Fare R. Grosskopf S. Lovell C.AK. and Pasurka C. Multilateral productivity comparisons when
some outputs are undesirable: a nonparametric approach. The Review of Economics and
Statistics. 71. 1989. pp.90-98

Kumar S. Environmentally sensitive productivity —growth: a global analysis using



106 SBEAT Fi14A 42 (20128 128 279)

Malmquist-Luenberger index. Ecol Econ 56. 2006. pp.280—-293

Oh, DH, “A Global Malmquist-Luenberger Productivity Index”, J. of Prod. Anal., 34. 2010a.
pp-183-197

Oh, D.H,, . A metafrontier approach for measuring an environmentally sensitive productivity
growth index. Energy Economics, 32, 2010b. 146-157.

Pastor J, Lovell C. Circularity of the Malmquist productivity index. Econ Theory 33. 2007. pp.591
—599

Wang Q, Zhou P, Zhou D. Efficiency measurement with carbon dioxide emissions: The case of
China. Appl Energy, 90. 2011. pp.161-6.

Weber W, Domazlicky B. Productivity growth and pollution in state manufacturing. Rev Econ Stat
83. 2001. pp.195--199

Wei YM, Liao H, Fan Y. An Empirical Analysis of Energy Efficiency in China’s Iron and Steel
Sector. Energy, 32. 2007. pp.2262-70.

Yeh T, Chen T, Lai P. A comparative study of energy utilization efficiency between Taiwan and
China. Energy Policy, 38. 2010. pp.2386-94.

Yoruk BK, Zaim O. Productivity growth in OECD countries: a comparison with Malmquist
indices. J Compar Econ 33. 2005. pp.401—420

Yu MM, Hsu SH, Chang CC, Lee DH. Productivity growth of Taiwan’’s major domestic airports
in the presence of aircraft noise. Logist Transp Rev 44. 2008. pp.543—-554

Zhou P, Ang BW, Han JY. Total factor carbon emission performance: A malmquist index
analysis. Energy Econ 1;32(1). 2010. pp.194-201.

IPCC (2006), IPCC Guidelines for National Greenhouse Gas Inventories, available at
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustio
n.pdf



SR0IRIQ AN BIS IH Y LS 107

ABSTRACT

Green Productivity Analysis of the Logistics Industry for

the Global Competitiveness

Yong-Rok, Choi*

Recently, the successful appointment of the general directorate of GCF (Green Climate Fund) in Songdo
of Korea made a great history for the golden triangle with GGGI (global Green Growth Institute) and GTC
(Green Technology Center). Now, Korea became the Mecca for the global green growth and it gave a
great opportunity foe the Korea to lead the global economy in the future. However, to successfully manage
the GCF, the Korean government should show their willingness as well as the readiness for the green
prowth and green productivity. It is really hard for the Korea, since it takes the second rank for the growth
rate of carbon dioxide emission in the world. To overcome this shameful status, it should make the best
effort to promote the green productivity, especially in a field of logistics industry, because it takes 21%
of global CO2 emission, the second largest portion. The research aims to systematically introduce the
Global Malmquist-Luenberger Index (GML) and to evaluate the logistics industry of Korea based on the
GML approach. It concludes the innovative technology is utmost important to improve the green
productivity of the logistics industry and thus the Korean government should make more aggressive role

to fill this missing link in the innovation network.

Key Words : Global Malmquist-Luenberger Index (GML), Directional Distance Function (DDF), Green
Logistics, Green Productivity, Emission Trading System (ETS)

* Professor, Inha University (yrchoi@inha.ac.kr)



