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Abstract | Recently, decarbonization has been emphasized worldwide to cope with climate change, and carbon neutrality by 2050 has
emerged as a global agenda. The domestic port authorities have been participating in the global agenda in line with the government
regulations. Since 2010, when decarbonization has been regarded as an important assignment in ports, container terminal efficiency
considering undesirable outputs such as Carbon dioxide has been analyzed. However, most previous studies measured carbon dioxide
emissions according to the Tier 1 and it is a first time to analyze container terminal efficiency based on the Tier 3 presented in the IPCC
guidelines. 17 domestic container terminal operators were considered as decision making units and DEA-SBM Model was used.
Subsequently, Undesirable outputs model was conducted to calculate the environmental efficiency.

Key words - Container terminal operator, Efficiency Analysis, CO, emission, DEA-SBM model, Undesirable outputs model

1. ME 2. O|2H HiA

IPCC(2021, Intergovermental Panel on Climate Change)ll

gew Areda A7 rn ue gssw go 2.1 FELRL HoHEol ojsiEks uiED SN uhy

w i 7]ee 1850-1900 in] 2001-20201 ©F 0.99C A

Stk A WE AFNe AEHow Ass] 214y 211 FEAST008)

2 FH Y 1.0lm, e Hd 37C Fsd Aol ol TEHUE(2008)2] AL Fub FEukeld #I o
W15 BAS BANTIE A 2 G F shb olkb 3 oA ) 30 g L 257 HEE dow sy
3IEEA(CO,) ol tH(Jung and Chung, 2004). A MAIH SR 7] u], iz Muto g FR3lo] o)ibsteks v &S A48
skl B 9% detnst Zo*g% AsAez 4 gk B4 welE §4 J1F B9 AClES /How s,
A glov), 0169 AeIWE L 0199 FANFLE A g AT T ALY 250 SUETA 2
2}3)e] o]F 1217) =AUt V1FER Jﬁ;}%u of ZkdstdA sl olab

2000 ExFHol FEH A= l‘i—%é}%i‘:}(Kl\/H, 2021).  diste]  o)atater(CO,) wWiEFHES o

...... (%-@v]:)

* Corresponding author : 413]¢, logikys@kmou.ac.kr 051)410-4332
* 43|19 tla6355@g kmou.ac.kr 051)410-4890

68



[T/t & A [KgCO,/ TJIx A kAl = 2
E8f AhEE 2007 feuhel kel o] ikshehas
21 ECo,= FAEA o|ikst
oF 855 EC0,(20.25%) 2 7H =kow,

ok
i

g M2
o
o o

Ol
O 1o

=

o
O
oft

fr
o
2
ot

1 =2
80%F £CO,(18.98%), 133 oF 567F EC0,(13.25%),
2bek oF 509 BCO0,(11.93%) o2 el T3t

e
FoRs AU 6261%, SR 21.34%, A

A E

3. 97 A

3.1 24 7l

SBM %®& 3} Undesirable Outputs =&
stk £48 93] DEA-Solver Professional version 13.1
Z2aHE AHgEgith Fews B SN SE DEA 44
Tl Fagt TS vH7] wEol AP 7R 7L
desto] o ghrt

A=A

Az
A

4.1 DEA-SBM =¥

1t

2 AFdAE U F8 Heoly
3laiz DEA-SBM 2§
5.3 (Oriented model)
A 2&AH HARE ATEA
(SBM Non-oriented)& AF&-3}o]
HAgetorh. FA¥TE A4
(Input 2)& AHg3eH,
(Output )& 47333t

(F

o
=)

! o ML

o Ui 2 off pf % %

> 1%
W ot

N
==

i
i

it

>

Eoly s

69

o,

1% %HC0,)E neld Sl Aelolvemd 3 58
H]wal 12 DEA-SBM =3 2
, o
ZAdolvEmd &
Ay AA Pd &4
e 7

Undesirable Outputs =
2o AES =539

JALE o2 DEA-SBM
o 064302 e 28

.

References

[1] Chang, Y. T.(2013), “Environmental efficiency of ports:
a data envelopment analysis approach”, Maritime Policy
and Management, Vol. 40, No. 5, pp. 467-478.

[2] Cooper, W. W., Seiford, L. M. and Tone, K.(2006)
“Introduction to Data Envelopment Analysis and Its
Uses: With DEA-Solver Software and References”,
Springer Science and Business Media.

[3] Cooper, W. W., Seiford, L. M. and Tone, K.(2007), “Data
envelopment analysis: a comprehensive text with
models”, references and DEA-solver software, Vol. 2.

[4] IPCC(2021), “Climate Change 2021: The physical science
basis”

[5] Jung, K. O. and Chung, Y. K.(2004), “The pollution and

growth  based the  multi-country
comparative analysis”, Journal of Industrial Economics
and Business, Vol. 17, No. 4, pp. 1077-1098.

[6] Jung, K. S., Park, S. H,, Lee, H. C., Kim Y. N. and Yeo,
G. T.(2020), “A Study on the Efficiency of Container

Terminal Considering Undesirable Variables”, Journal of

economic on

The Korean Association of Shipping and Logistics, Vol.
36, No. 4, pp. 509-531.
KMI(2009), “Port Areas:
Change Regime”

[8] KMI(2021), “A Study on Carbon Reduction Effects

following the Smartization of Maritime Ports —Focusing

[7]

Response to the Climate

on Power Conversion—"





