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B 20164 2ZAaA|4(Environmental Performance Index, EPI)OA St=9] CH7|A!
(Air Quality) $F2 AL AR 18071 & 17392 2I5telA A
- b= A|dojet Agnjoprt 502 2ydnict AASA|ZH(World Economic Forum)< F3l AllA|
Zto] A A47KsAT S B 5L Wle 44 SAATASER)E Hae
- 92 201449 4394(63.798) 2 F4EeI oY, 201600 37HHA] sitsle] 18078= 5 809
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1) http://epi.yale.edu/country/south-korea; YCELP(Yale Center for Environmental Law & Policy) and CIESIN(Center for
International Earth Science Information Network), Global Metrics For the Environment: The Environmental Performance
Index ranks countries’ performance on high-priority environmental issues, 2016 Report; Z+EHutX|s~EP)= 2GS Of
71, M SRS, A, B9 Y OfE, MAIX 71 3L OIHX] 97 Ok T3 100 PFEC=Z FUKstol HeE Tl

2) DIQFOK174%), THF|AE(1759]), 2kR2(1769), HIE(1779]), 2l=(178%9]), S=(1799), Y=2tH|Al(1809)
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A& YCELP and CIESIN, Global Metrics For the Environment: The Environmental Performance Index ranks
countries’ performance on high-priority environmental issues, 2016 Report, 2017. 6. 19. ZA

B 1, 20164 st=o| 24 atA|~(EPI) Az}
SYUGDP CHy| 7~I°‘D| Chuj
AE ZAA (2 Aoy =
| arE 2O w3 smm  #3 22%)
BHAHSKHHealth Impacts) 65.93 103 -21.89 -6.17
CH7 12 (Air Quality) 4551 173 -44.26 -39.38
AIA Ol OJAH
% ?Id(Water and 95.11 35 0.41 21.09
Sanitation)
A2 (Water Resources) 93.15 19 15.34 99.10
=AU (Agriculture) 57.80 133 -18.85 -14.45
2A(Forests) 74.42 32 60.25 48.01
ZAA(Fisheries) 58.47 33 25.12 25.33
‘HECIFat MAIR| i )
(Biodiversity and Habitat) 69.34 K& 18.61 9.58
71% & ofjz| i )
(Climate and Energy) 62.39 83 17.18 7.26
si2 Zgua 70.61 80 - -

A= http://epi.yale.edu/country/south-korea, 2017. 6. 19. ZAH
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2go] 42T Aejo W)
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- T3t OECDY| di7]edem gt A dF HAQ016)0] m=w, 20608 HAHA]
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a3 2, o Q15 1002 B CH7| 2o ofet Argat
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A& http://mwww.oecd.org/env/air-pollution-to-cause-6-9-million-premature-deaths-and-cost-1-gdp-by-2060.htm
7180 44, 2017, 6. 19, HM

3) https://www.ft.com/content/b49a9878-141b-11e7-80f4-13e067d5072c?mhq5j=€3
4) OECD, "The economic consequences of outdoor air pollution: Policy Highlights”, 2016. 6.
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1Ejo| MY 142 ClAS8akEke| 5,0009 Cho siFsk= SMetES HiEsl,
E2f 500t ol SHSt: OINITHAIS HiE>

- R 3%9] ARHE ASRE BiF Aol 182 gl 50007t FUg

a3 3. Zeolu et 1243} CjA jgel Cf7|2¥S2 BiEE Hlu

A% 3-1. Ziejoju B} CES8aF SOx ST Hlw

1 Container 5,000t Oj
ship Diesel Cars

CONTAINER SHIP

QI2tz: China Daily Asia, Ship Emissions Choking the Region, 2016. 5. 20.

5) International Gas Union(IGU), “Enabling Clean Marine Transport”, 2017. 3.

6) R27|Z2 EUZF 1991E =St ZR(CIR)AL Bi7|7tA X THAOIH, f24= LADIEA(CO) 1.5g/kWh, EFst2(HC)
0.46g/kWh, EAMSHE(NOX) 3.59/kWh, OIMHX|(PM) 0.02g/kWh BIE7|= OH
(REE: http://www.cvinfo.com/news/articleView.html?idxno=2732)
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33 32, HEO|MuE £ PM2.5 HEE Hla

1 Container P M 2 5

; 500t C
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CONTAINER SHIP g g ﬁ =g g

PIAtZ: Fung, Freda, et. al. Prevention and Control of Shipping and Port Air Emissions in China,
Natural Resources Defenses Council White Paper, 2014.

A= International Gas Union(IGU), “Enabling Clean Marine Transport”, 2017. 3.
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Qlot AmfRiEt A2l = UEAIGELL SHFAIH0] +4 B2t =om,
2 SO0} 219e] A2tk 371 S|

- Yo]A2](2016) M= 5 } 10}11@‘94 Aol A HiEEE ti7]2FE4e] 2002~2005dol= A

AAL] At v o7 Q@8] 4~7% SZo|9lont 20136l 16%2 EolHrky B4
- 193 FARRRE 2RI ofXofx|9] 10t HEolUgiRto] Foprlete]l HFE o] glo] olE A[HellA

HhEse SAIelE, AAMSE HiEao] A A Pt HlE] 2092 ASITk ZAREY

0!

- SOFAloF A9 mAHZ|R QIR Auldet At 7t 13,8007, #HY AFGARER7E 1,480 01,
to] Ql= FekA| o] AP WEA| R £ v 28 Aog ZAREY)

- ?MH Huan Liu(2016)9] A7telid= AHtolA HiEE= di7] A2l ofet h=ef 27
AR oF 500~1,100H.082 2o oo} A&e 240008 oikoz BAMFHO)

7) Huan Liu, etc, “Health and climate impacts of ocean-going vessels in East Asia”, Nature Climate Change, 2016. 07. 18.

8) Zheng Wan, Mo Zhu, Shun Chen & Daniel Sperling, “Pollution: Three steps to a green shipping industry”, Nature News
& Comment, 2016. 2. 17.

9) James J.C, etc, “Mortality from Ship Emissions: A Global Assessment”, Environmental Science & Technology, Vol. 41, No.
24., pp. 8512-8518, 2007

10) =2 E= 18000486008, €=2 3,600+1,2008, CH2/SS/0t7t2= 1,10044008, e=2 800+3008, HIEH 600+200%
OZ F(Huan Liu, etc, “Health and climate impacts of ocean-going vessels in East Asia”, Nature Climate Change, 6,
1037-1041, 2016(published online 2016. 7. 18.))
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Zt=: James J.C., etc, “Mortality from Ship Emissions: A Iob‘al Assessment”, Environmental Science &
Technology, Vol. 41, No. 24., pp. 8512-8518, 2007; Huan Liu, etc, “Health and climate impacts of
ocean-going vessels in East Asia”, Nature Climate Change, 2016. 7. 18.
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B 3 FUZAQ| BMSIE, AMEE, D|MHAS F HiZAS Mat
- Z=9] g7|edEd 5 AdblA viEE 2 FARlE 11.4%, 2rAEA] 10.1%E 2HAsk
[e]

A=, F8 6&‘1}1_ TA, A, 2t BEERd, Aol ARt AmollAef Ad

[eX) O~1 O 0Oy

- 53] e silekE, xnHRiA] vigs S AN HiEse visel 42 73.2%, 51.4%=

E 2. Muoly Hi2E (7|68 |3

(T2l £/4)
=1 | NOx SOx PMio PM:5
SARHA| 44,796 10,536 2,223 1,849
QUHMEAA| 43,853 12,421 1,727 1,440
oy |egez! LSS 50,813 50,522 3,669 2,430
A = W= 163,061 15,511 6,763 5,135
Hejde 101,453 62,921 23,844 13,833
= 1,135,743 343,161 97,918 63,286
FARLAA| 17,513 7,717 1,049 951
QUZAAA| 3,671 1,591 224 204
Jr— =LEAA| 8,276 3,729 501 454
A 5,280 2,384 327 297
Hejde 14,983 6,445 898 816
=z 144,030 39,074 6,983 6,423
SARIHA| 39.1% 73.2% 47.2% 51.4%
QUHMEAA| 8.4% 12.8% 13.0% 14.1%
At U Ul SAEEA 16.3% 7.4% 13.7% 18.7%
= 32% 15.4% 4.8% 5.8%
et 14.8% 10.2% 3.8% 5.9%
= 12.7% 11.4% 7.1% 10.1%

AR DESFASIY IO |2 S AEESIAMEIA(2014E 71F) 718 AR, 2017. 6. 22.
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5ol OMEHA] Sojoi= SHEO= SYF20 &3

W 452l 0|3 Ciet DMHA| 2{ci22 H9t0] Ofd S 1S

- AR vl A S A7) W AR wiER 30% =, AR SR

nhd, tidIa A3, ke el =8 oAlst 5 /MY

i
rlo

- St L Al S SRk AR A HiEHe] diRt 22 A 3
o

[e]
niEs sl YRR AR AHEAL S5 AlEE oolr, T End A
o 8

11) 20163 HEIL LESH O|MHX| 22| SH-CHA NR2oldA o wW2H 2020E7HK| klgtdxt 230 3= ¢, SHol=Zatof
76009 8, 2 ARA Z7|H A0 1,800 o & & 5EQ EXF oY, £t AT EHOME XHESA 2|0 HA|
o4k 12 6MY ROl 73.1%E Tt ot ME0|E= 300082 CHACE H{EZIA KNAYK| 2ASH=0 3009 o4 £
(BN S2Y Q| SOt Al OJMHX| Cid 8 A", KMI SEE2AM Vol. 28, 2017. 3)

12) AMPE OPS(Onshore Power Supply), Cold Ironing, Shore Side Electricity, Shore Power & L3t 0222 HHL| =0,
Meto| gtotof MOotstH MElMZQZ JHEEH AT N SAA MHtoz ZZElE MY o EXAUTE ItE

= =" [y [ L)

A7l A2EYES AMPHEE EX)

10
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THAl=l= ofi2X|

o M4 HiE7IA XMZ fls AMP x|
Ciofst &g Al &

on

B TABHARZ IR (IMO)2] 20208 A i W SR 71 0.5% Ol5le] deg AE
o|Fstof| et MAFSE Cidet LS 31 5
- AAEe] ek A 21de WESE] Heiie ARR0.5% olsh ARE, EAtelE AAHA]
(Scrubben)& F7H2 AX|, LNG 34 5 %133 Autoz wAsor g3
- AAPE R 71 0.5%F THESSke AR MGOMarine Gas Oil) &2 ZAG8541
(ULSHFO, Ultra Low Sulphur Heavy Fuel Oi)& ARgoldH 7|& I{3FHHFO, Heavy
Fuel OiDefl BI3}] 40~80% A& &2 Hlg-2 2|E3fof gHY
- 71E IRSRE ARSHA BHRkE AEAE "9AlBE] fleide A S et AT
1002h~1,0005F Zei(eF 1221~1209) ) o] 4] Fxpaigat 50~700 kWe] F7pdo] sl
238 G Al Wcks Higret S8R9 HiEgS Akl dRtllde ARgel E7Fse
- LNG H#AY A2 Tofsted 71& A7) 20~30%2] 37t 4] B2}, LING A4 arkE
e 9t F7Edgo] aEe wido] AR 7

WEE] girke 210

|
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Y
ol

of
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o,

N
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L m[n
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Z,

o
2

B A=0e| AZE 25 viEHAAIF(ECA, Emission Control Area)g #4510
gtstE, AAMSHE, ZO0NHZ| S 22|

- 20179 39 71% IMO7F 915 ECAL %3, rejs), Bollelrt o) 2 miaiaje) Apejujet
S 5o ofs Aol Ao dug BHRF 7120] 0.1% olskE Wslek

13) st=Mg, “43HE Global SOx Al THE2 et M= XA, 2017. 1. 6.

14) HFO(3.5% S) = 280 Z2{/E, ULSHFO(0.5% S) = 400 2{/E, ULSHFO(0.1% S) = 430 Z2{/E, MGO(0.1% S) = 460 =ai/
E(EN: staMg, "Zd&tE Global SOx wHA i8S 3t MF X[XA", 2017. 1. 6)

15) pt=MZ, "&3tEl Global SOx THAl LSS e MF X|EA", 2017. 1. 6.

16) ot= M3, "&3tEl Global SOx THAl LSS e MF XEA", 2017. 1. 6.
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_I.

JE

B ECA €3 752 Tt M HE Al HiEShs
MZAZ|7] 2ls Satofl AMP HAlE FEHo=Z 22
- MO} At 1081 59F AMP7} Aelollq 71218 Hi717hAg A1 | Adolahe 2
SOJ5 MEPC 647} 3]ojolA 54%%94 o] AMPE ojRHoR HAsles she 74
2918 RGO Y A BEoR FUR] FALE vl 2 A S AngH)

A A

_Ollu

Fol7tAS AlEStn A58

01)1

l

= A AIA ECA 2787199 HXM 2o =7k Addto] el AHh A viEske tivle
=29 iels, AaAehE 55 AEAPI7] sl AMPE A3 Y 1Ed

A% 5. MAl ECA A%t AMP Hx] 2gt

5

EU + Greece

®
l.‘

°
%%

—~g US Caribbean
- e

Hawaii L die
[ i3

Zt=: Christian B. Petersen, ABB , Clean air in ports and port cities Danish Parliament, 2014. 4. 6.

17) Trafi(Finnish Transport Safety Agency), “What does mandatory shore power in EU mean?”, 13 November 2015, Lloyd's
Register Group Limited 2012, “IMO MEPC 64: Report-External Client Version” Executive Summary,; MEPC(Marine
Environment Protection Committee) 64X} 2|2[(2012. 11)
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Sttt £ WH=RY 0=, = AMP ALE ZHiet

B 25 0|2 LA/LBE0| 23kt Mt 70%2] AMP 4| A2 oj2s

- LA/LBR2 201495H Jbdete] 50%, 201795 E 70%, 20208 80% olde] AHto] AMPE
ARgsfior it ZgA| %@2}5}3’_ Zoret Aeke] Bl ARE A|7RS 3A7F olekR A

- LA/LBE2 AMP AR, AlpAE2e 2e0dl] A4 59 e A2 ot t71ed 4=
e AEHor BUHY Sk e

E 3, 22ZLORIY AMP AIg U 24t 2% 28

7l YEHEr AMP ARS 73| SAMJIA HIEY 2% 28
2010'32E UL AMP A2 [HAMOIIM ALS 10% &=
2012'3%E UBHIEE AMP H2A0IA ALS 25% UE
2014'3%E g H99] 50% ArE 50% Z%
2017456 U AH19| 70% AR 70% 2=
2020'AE U3 MEIO| 80% AME 80% A%

A= http://wpdi.iaphworldports.org/data/docs/onshore-power-supply/library/1266571852_shorepowerfactsheet. pdf.
2017. 6. 19. M

B 4, LA/IBS L7|2HEE Z= #1K2005~20154)

ti7|2F=2 LAZ Z=H[E(%) LBE ZZH|2(%)
C|A0|MEHZ|(DPM) 85 84
PM:s 83 82
PMio 84 84
NOx 51 48
SOx 97 97

Zt=: https://mwww.portoflosangeles.org/environment/progress/initiatives/reporting-our-progress/
Port of Long Beach, Air Emissions Inventory 2015, 2016. 7, 2017. 6. 19. ZAHd
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H 2LR2P} t7|e9=20j2ln 2|25t SR AMP ABAIY ZalE 7HIOZ 20200714
ECAS} ZZt ZHMSHRE SHIL0|| 50% O]A AMPS MA[SICH= 2HZ AfY 25 Z18)
- ZEo] “WELSLY ovx|Eer W HgkE 132} S/ HAAYGEE I HESME T =R AR
Fi)7 e “FTAMPTERH O R AERE AR S TH
- S ‘7| QAR HKETFEBAAIR) oA AFRFAE, A4 9 744 A] AMP AAERE
zkzofof 511, ofu] e BTl HapHgog AMP A|AHCR JHXE Zg¥slof shH, ddket
Aare. oA o7 AMPE ARRSHEE W3ls] A4S
- 2016 7€ 7% 627249] AEkE AMP 3g°] 7Feotes MR, A4 20270(AM4AA
13370, Wisshd A4 15970 AMP AulE 54t
- ZFE2 2018E71A] & 92671 AA(Aekt A4 31171, WSSk A4 615702 titoz skt
2020F00k= 1,5437] AA(Astaigt A4 51971, Wisokd AAo] 1,024710f AMPE 5 AA8Y

E 5. 202049 F= AMP 115 72

Horehat Mo LiSstzerar MM
o

= AMP M HE AMP M H|E
ZIE|O[ LA 4 151 275 55% 71 119 60%

2244 56 91 62% - - -
ECA U A2RMA 6 12 50% 248 607 A%
HIMN 253 457 55% 402 607 66%
O A - - - 21 23 91%
ZiE(O| L4 A 29 83 35% 19 60 32%
2RMM 4 28 14% 12 24 50%

ECAS| 3t  IR24Y - - - - - -
HIMA 5 64 13% 248 607 A%
O A - - - 400 818 49%
ZAEO|H M A 4 10 40% 1 6 17%
S|} UnRE 2244 2 14 14% 1 1 100%

O[A} Bt 32=MM 1 8 13% - - -
&% 997 HIMN 5 42 12% 248 607 41%
CHE2A - - - 1 105 10%
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A Ol 27 5 10 17 4 63
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MMA

AMPRIY| — S 44 7 40 23 6 120

HI2 86,000 17,800 78,200 45 600 11,600 239,200

A= ShRoi YA, TAMP B2 £2AF Y 2200 2L, SRk, 2017, 7.
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8 M4 AEF AE H[Ed V= Hlw

etz 712 7] A2 74 i
2s so g | BUY ato|
= =S 7 (kwh/B) HRHEUCOHA) WMEPKE)  JIEZR  (AB)
(8I/kwh) (R/kWh)  (R/kW)
Chp-
ULSHFO(0.5% §) 4‘61200%01_9) 100.7 1.49
Cho-
MDO(2.0% ) (5‘21300%01,4) 4,608 1133 9.2 7,220 14,08
Cho-
IFO 180(3.5% S) (3?44201% 84.1 —15.12
ULSHFO 7HA2 eh=its Af2(2017. 1. 6), MDO(Marine Diesel Oil, CIZQRIARR)

nr o

. geg 1,160,
IFO180(Intermediate Fuel Qil, 22)2AIZ= www.bunkerindex.com@| BAEH 712(2017. 6. 16); 2%=0|

IFOS AFZ3t1, ¥et Alofl= MDO, MGO, ULFHFO S8 AtEgt

W AVP ARSO| M Cf7|QEER AZE0) i3 Sme| At U Az 23
- AxYopflAe AHlM HigE= FaARE(NOx), B1teka(S0x), TAHAI(PM) 5
et £ AN FFA@ Bohe Ak Glol, AMP ARSe] ThE 7Kg RT SRulnt

HpAlekE At st
g A e 10GEE AUEE ATk djETe)
STl ZAA BBl AT 5 JES She

o

- J8E2 U AMP ARgog ol
a4 Aol Tt HE Q] FAR
ks midoh=s Ak 2ad Aoz mokd

O

-

rit
ox
ra
12

B 9, Z2|XL|otF M9 t7|*H=ES
(Ci9l : 23y/E)

1= NOx HC PMio co SOx
H 47,143 43,435 40,025 6,198 65,921
E A 47,500 34,000 51,879 5,593 36,500
Tz 216,216 344,828 77,000 12,500 421,918
SHRIL 5,593 2,500 400 500 3,000

California Environmental Protection Agency, Air Resources Board(ARB), “Emission Reduction Offset

Transaction Costs Summary Report for 2008”, 2011. 5.
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