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20169 SAMTHSEPDIA Selitet tr)d S5 180747 & 173912 Hatolde 712
F. TeF OECD H11A(2016)= 20608 2jyere] di7z|e@el eleh APFdA=71 OECD
7t F A Be Ao oEskn glo] tirlA AL $Ist FASo] AlFe ARoltk

FUR|GofA = Auto] vjEols LH=E= Q) o
Aglofuddl 14o] tdl 58] 5,000%H 1o

(PM2.5)E v < %171 wolth. fEuete] o "*U}E/’J‘ﬂ }E ZW sﬂg
ZOMHA] wiEF 5 AlE vlFo] 24 73.2%, 51.4%= UE A 22X /%HL

_J

FULEAIS] mMHZ| mlsf HAZAS QAASE FAAR]E AEF AHF Al BiEsa A|l=29kA|7]7
A5l LAYl AEL Tasl D AqH] /f:j A& AFED Ty =A 0}*}7]—?(11\/10)-15 ko]
AMP ARg o|F3} =21a AEOY TA] 7|WHdE] B0 3ledatofA vl73A14 AX|Pk=
ARt Tt vhke ATto|A] duke Aoz AMP Ax|7F @St o]F A1 Qi

T

£3] vlst $42 ojul 0 ol AMP A AL ek @A vl LATE: 307
{HOH AMPE Az &9st1 gloew, 20174 LA/LB‘cﬂoﬂ Sh= Adke] 70%°f AMP
Ae= 2FelRlal, 2020973 80%= S AlEle= < E} ﬁo 7] L ALAH (KR
EYBHIEIE) oA AFREAD, AA @ A4 A] AMP AJAELS ZEkofof Sl o]n] 7l
HoL M1z oz AMP A|AHIOR fERE X]DHOHO’F shH, <Jolol Auke. 9o g =
lasiz 2 A9} oizﬂ =20 90188 &= 9267 AAAEA oF 30%). 20208 1,5437
14 (50% )] 5 Az Aol

r>r>‘
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olof| Hiell =t R AdAofl= nAREAlE Bol Bigchke HdAle A AMP= °F X

A2 3ol |ltt. 20179 24 ISy Aol alof AMP AHAREO] AlRE|e] 20174 124
o= FHE Spal Ut ofFfol| FAFIRREAL IHAIREEAE F=0] Hol 7|E AEofr
Brde] AMP 7xAMES 415k skl Qi oleet ARke S=Htte AMPof| dieh &H|7}
S HolH, RG] Azt mAHA] a2 A4 ol AMP A7 AR S0 AlgT
d7golth. 20309714 FRbZIEAR g Aol AMPE AR A 12070 A4
T 2,39294¢9] Aol ~84d Ao FHET, o] jZol=H]

> Alle HARo R 275k Sl AMP AR ols] 97 B SHRelS T Gl
So] 28T 5 QLS TheT} P wko s Zsofof Ttk AA|, sopAlE, AR
AAEARARA R AR 5), A 5 AMP PAPIEREe] @HAAT FEolok gt
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ot MA =2 Li7IRE =/I= 3=

B 20169 24dutR|s=(Environmental Performance Index, EPI)OjIA St=2| CH7|A
(Air Quality) $22 ZAL A 1807 & 173212 2[5IRA AV

- nl=r oAt AEvolt7t 352 28nt} AIAPEAIEH(World Economic Forum)<= 53| A7
Zr=o] AefA| A&7 ddt 2R HA e s8a F7IRE A4l A ]4~(EPDE et

l

l

- b2 20149 439](63.797) 2 S elgle Y, 2016\dofl= 379A ofetste] 1807H= Z 80<]
(70.617F) = du| d ofmejzl=7}e} vt 474
- GDPe} e/ x|~(EPD) &3] 7 R A7 ¥l AEe At g ATAE 7=, ¢

== GDP7F 52 Ho|k =+l 1= EPIE 7|5olal lo] 7ilHo] e

- g0l GDPHiH] W2 EPIE W=t 7FF & 9E i P52 2uwA] & Ax 52
Hetdi= di71d & 2016Woll= 17391(45.513) = 2skeiad?

2 1. GDPE}

rhl-

38212 4(EPI) 2

12 1-1, GDPe EPIES

I WL ERA NI
RY, SBR , SGP AUS
TEET
S Jpen
70 | @ .
BRN
2016\
EPI &4 01 &
50 { {8
40 | T
30
0 30000 60000 90000
GDP (20134)

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,; 2FE8dX|=EP)= EHES, Of
715, A 3R, A, 58, 2Y, oY, MAK|, 7| 2 o] 97 ZOf0] CHSH 1008 THECE EIISIY EE HAE

2) O|FOF174%), TZ[AEHI75%]), 2t2(176%]), HIE779), 21=(178%), S=(179%), L==ctHA[(180%)
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y=—-11+9.8.X, r°=0.664
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GDP2| 217} (20134)

Atz 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. 4Al

H 1. 20164 si=2| =34 A|(EPI) 22}
EolGDP [“H| EOI1|0=I [HH'
2 24N (A AO|(E ca
E:: +(3) =HS) 3z 3= 22(%)
B9 Health Impacts) 65.93 103 -21.89 -6.17
CH7 |[2(Air Quality) 4551 173 -44.26 -39.38
INENETRCYIY
2 l8(Water and 95 11 35 0.41 21.09
Sanitation)
T AF(Water Resources) 93.15 19 15.34 99.10
=H(Agriculture) 57.80 133 -18.85 -14.45
A (Forests) 74.42 32 60.25 48.01
A KA (Fisheries) 58.47 33 25.12 25.33
STl AR _ _
(Biodiversity and Habitat) 09.34 126 18.61 0.58
71 & oA i _
(Climate and Eneray) 62.39 33 17.18 1.26
Skt ol 70.61 80 - -

Atz http://epi.yale.edu/country/south-korea, 2017. 6. 19. ZAH
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H OO|LHAEIJA F lil‘é.*%*JH“WI-TL(OECD) HOAMO| 2N ol=x0]| S, 2=} 2l/)|
7|9 %d0] Mzist 27}z Ba
o3 go| mo|HMEIAFT) HiEd] nfEw Ago] 23 Hlold, < Hdalel ¢ o)

Qo] Alzkst 2| o2 drEsP)

T =111

- FT HIoflH= -?_}73205-‘:4 Hlo] = 59 94%‘— aelo] 80%=tal okl AT, SEHAIR]
JdduAes FFgde 30%0l =6l WHAls 22Ut AAlelA AR Aeol=ial dasd
- St OECDe| H7|efez It FA IdF HAAMQ016)°] w=", 2060 wlAHA

(PM2.5)¢t &L 5 H7|LHEd QJ'EE} ko] X7AMRA 47F OECD =71 Follx
P e Aoz gy

a3 2, 0 E ¢4t 1002 BT CHZ1LF0f| 2feh AFSAL 4

W 2060, non-linear ' © 2060, linear —&— 2010, based on GBD

2,500 o e
2,000
1,500 ///.*% |
1110
1,000
9 59
493 502
500
340
300 300 307I' I |
} ¢ P e " <\ 2| . ® @
(,‘?5"@ o Q@% NG & 3®Q * ‘ "c} -~ g:, Q
Lati wave | south& South-East Sub
: . atin East & ou outh-Eas
OECD America OECD Europe OECD Europe Rest of Europe & Asia Aharics roa Agig Saharan

Africa Africa

Atz http://www.oecd.org/env/air-pollution-to-cause-6-9-million-premature-deaths-and-cost-1-gdp-by-2060.htm
7|8F 2|4=A, 2017, 6. 19, AAH

3) https://www.ft.com/content/b49a9878-141b-11e7-80f4-13e067d5072c?mhqg5j=e3
4) OECD, "The economic consequences of outdoor air pollution: Policy Highlights”, 2016. 6.
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UX[HO| LhESXIFHEL 7|10 2leh 7| Xt B0t

H ZgojMef 142 CjAS8aEe| 50000 ChHo siTsl= itelES HiEst,

o

E3 509 CHoj| siEek= DIMIHAIE HiE>)

Y 3%0] ARRE AHSSR o AelondAet 152 g 5,0002dsh FU%

o -1
S}2 Zob HiEsle u|dHzjere. 0242 ukEsk Al EE6) 50utt] wiEakt Eoldt

12! 3, ZdgjjojujAal 120} C|A zj2ko| Cf7|HS2! HjZak H|w

a3 3-1. Ziejoj{ 448} ClRS-8aE SOx HiST Hlaw

SOx

1 Container 5,000%Tt CH
ship Diesel Cars

CONTAINER SHIP

2AtZ: China Daily Asia, Ship Emissions Choking the Region, 2016. 5. 20.

5) International Gas Union(IGU), “Enabling Clean Marine Transport”, 2017. 3.
6) FE7|F=2 EUZF 1991H Zlot ZF(CIAAL Bi7|7tA M| THAO|H, R24= YABHEFA(CO) 1.59/kWh, EtH2t=28(HC)

0.46g/kWh, EAMSFE(NOX) 3.5g/kWh, OJMEHX|(PM) 0.02g/kWh HIZ7|& THS

_I

(AF=E: http://www.cvinfo.com/news/articleView.html?idxno=2732)
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2l 3-2, #go|L{AMutat E3 pM2.5 HfSEk U@

PM:.5

QM|

507t C{
Trucks

1 Container
ship

CONTAINER SHIP

SAt=: Fung, Freda, et. al. Prevention and Control of Shipping and Port Air Emissions in China,

Natural Resources Defenses Council White Paper, 2014.

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

W OB SO Ol ATFHE AR+ LIEAINELL SHoRI0] 43 H7} Eor,
100 30| B2 SORAIOL | AR STt Al

LS. O
- Ylo|A2](2016) oAM= FotAlofA| 2] AuteflA BiER = Hi7] =40l 2002~2005E = A
AAQ] et #iE ]9 FBAL] 4~7% S0l gloL, 2013ell 16%8 EolHtha BAR)

1 ="

- P13 B4R TS opAolx|al 10t) Aeoluattto] Fotrlol] HEES lo] ofS AeloA
HiEEie AR, WAL iEgo] A A4 Gt gl 2% AT 2AEY

- FotAlot A HlMAR Qg AW AR 471 13,8009, Mok AR 1,480%0]w,
guto] Gl SiokA o] AT WEA AR} £ H o A0 ZARHY

- ?FH Huan Liu(2016)9] d-tollA= AlHtof|A HiEE= di7|ed=d ot =2 7]

ARG OF 500~1,100B202 F4Fon], Fobrlol 2t 24,000 oo HAGHO)

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, 2076. 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) EZ2EE 18000+8,600%, L= 3600+1,2009, CHR/ZZ/0FIR= 1,100+400%, $H=2 800+300Y, HIEY 600+2002H

o2 FH(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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a3 4. WSAIG2t aliekz|He| MulSstA0 ofeh Z7|AFYAt 4 Hlw

a3 4-1. USAIFD} sHAA|Fe| HnEe AFSAL 4+ Hlw

Case 2b Mortality
Cardiopulmonary

1-10
© 11-50

© 51-100

107-200

. 201-300

3071-600

7 —

‘.:(“

Z

/i

Atz James J.C., etc, “Mortality from Ship Emissions: A Globél 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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- AR gleded F AdelH NEE Fe PUSE 114%, 2oMRA 101%E A5
gherl, F8 el g, 24, B, o] gt AmolHe] A

55| T e 2ieks, 2uARIR] BiEE T AHlA HilEEh= Biso] 42 73.2%, 51.4%=

2, Mutof|A b= Ci7|E=E HIF
(T =/9)

o 1L NOXx SOx PMio PM: 5
AFEEA 44,796 10,536 2,223 1,849
Ol A| 43,853 12,421 1,727 1,440
Ch7 |22 =LA 50,813 50,522 3,669 2,430
YA H=T W\ 163,061 15,511 6,763 5 135
Zapte 101,453 62,921 23,844 13,833
Aich 1,135,743 343,161 97,918 63,286
RS EA| 17,513 7,717 1,049 951
QAN 3,671 1,591 224 204
e SAEEA| 8,276 3,729 501 454
A= 5,280 2,384 327 297
Zajte 14,983 6,445 898 816
2= 144,030 39,074 6,983 6,423
TAFEA 39.1% 73.2% 47 2% 51.4%
QUHEHA| 8.4% 12.8% 13.0% 14.1%
MEF S HIE =LA 16.3% 7.4% 13.7% 18.7%
A= 3.2% 15.4% 4.8% 5.8%
Hepde 14.8% 10.2% 3.8% 5.9%
M= 12.7% 11.4% 7.1% 10.1%

A2 2YSASIY 2|07 |QBSUIEMEIA (2014 7|F) 7|8t A2HA, 2017, 6, 22. A
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11) 20168 357t ZHer OIMTX| g ST AFO[BA =0 TEE 202097 Hetai 20 32 &, STUZ20
76009 H, c2ZFA Z27|HAH0] 1,800% H 5 & 5TH FA 08Y; Eot +A/[RHEE0ME XSA 2elof TA
Ot 1= 69 ®HO| 73.1%= FReh ¢H H%0|= 30008 WSR2 tiE7ts METX| FAo=0 3009 Ofit F&
(BN ST 2, "SUSA| OIMHX| A =& Alg", KMl S2=4 Vol. 28, 2017. 3)

12) AMP= OPS(Onshore Power Supply), Cold Ironing, Shore Side Electricity, Shore Power & Ct&et O|F22 FFE|=
A0 0| oot YR RE Jtsk[H A2 1Y, SY0A UHCE sekfs R0 Qo) ExAULs 7
M7= AAHAES AMPIEE EX)

10
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SIDITAIO] DIMIXI XiZt SIoH AMP AIX| AS240} kmi ) ERASTLSH

RIS SHOHK|SS
Ciorst 2l Al 5

o

A9 HiES7tA ME ol AMP 2% 3

B SAHAZ | (IMO) 2| 2020 4 ShY W =T 7IE 0.5% Olore| G=w AMB
o|F2t0] Ut MASE CiYet LS 34 &
- AASO] S A 89S sl e A5E80.5% olsh AME, ISR A7
(Scrubber)E& F7F= A%, LNG 334 5 X34 Adto g wA|sfof 3H3)
- AP W T1E 05%8 TS 453990 MGOMarine Gas O) 3-8 2443544
(ULSHFO, Ultra Low Sulphur Heavy Fuel Oi)& ARgS®H 7|& 1I1/537(HFO, Heavy
Fuel OiDefl HIs] 40~80% B = HI-8-S A Eofof 34

- 71E RS ARSSHIA BelE AEAE gAlcl] fleide I E9ol wet A
1005k~1,0007F Z(eF 1294~1209] 9] dH] T8t 50~700 kWe] F7Pdlo] @4wh=s]'>),
232 29 Al WAohs wilEsret £7)9] HiEge ARtohs Futelke ARgol B7FsR

- LNG ®#AY AdkE Zgisted 7]& A7Ee] 20~30%2] 57 AH] £2F, LNG AYRantsE

A, ING 35 9’t F7Pd=o] a7 w= wdo] AR 7H

|

2 BA WA A A7t felat AFEle] Qs A0

[
&
R
oz
ok
N
O
TN
2
iy

B A= AZS fsi HiSHAIAIS(ECA, Emission Control Area)s 2d5I0]
shiielsE, EA MRS, Z0|MHA| S5 2

| -

- 20179 3¢ 7|E IMOZ}F 341t ECAE =ofl, 'Esl, Fohl|7t a9 9 nl=g2] =]t
__‘I‘?:-_'

Ao Hute] Ang BHeF 71%0] 0.1% ofshe WEfor 3

XIA" 2017. 1. 6.

M3, "d3t=El Global SOx Al CHES {Ist MF X
14) HFO(3.5% S) = 280 E2{/=, ULSHFO(0.5% S) = 400 F2{/=, ULSHFO(0.1% S) = 430 Hdi/=, MGO(0.1% S) = 460 Ei/
=(EX: =g, "d2E Global SOx Al Lig= et M X[EAM", 2017. 1. 6)
15) et=Mg, "Z2tE Global SOx A CHE= ¢iet M3 X[EA", 2017. 1. 6.
16) et=Mg, "Z2tEl Global SOx Al CHE= Siet M3 X[EA", 2017. 1. 6.
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B ECA 238 Z7I5= oo 1% 89 Al HiSok= woli7tAS afdoll £33
MEAZ7] ffsl 2ol AMP 22§ FEHoz X2 F
- IMOZF A 10 “5F AMP7} AlHof|A] Z|RIRE vi7[7EAS A=AIZI= dl aabdolzl= 2o

FoI5l. MEPC 642} 3]oJof|A 3]¢=to] ggto] AMPE oJF# o AHAsIE= she FA
_ﬁl._(?l—_c)_. 741_:E_“'6ﬂ OL"— 7]]:’!]— A E[] _1213__-__111_9& 21 J%Oﬂ %Xﬂ_u_——%?l' u]_j

U upgAE AAS AT

R A ECA ISt FAR HEe] SHEE Aol ekl o X dhashe ol

O 1-

dAZ17] s AMPE AA[AY AT

rica
EU + Greece

Hawaii

Emission reduction area

At=: 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) 64Xt |2((2012. 11)

12
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Felliet £ WR3=Y 0=, 3= AMP ALE SXilet

B =oll 0= LA/LB0f| Yelst 419 70%2| AMP 2H| AF8= 2|F2}

- LA/LB= 201435 E AdAEre] 50%, 20173A5 ¥ 70%, 20209 80% ool 4ddfo] D=
ARgtoF FITkT ZJA) THSleha, WO Aol BEIZ ARg AIRRE 3AF ofstE A

- LA/LBEFS AMP ARS, Aubdded Mg AX Sof A Aae] ot tirled 7%
aile 24402 YL s 9he

B 3. Z2|EL[OIA|" AMP Al ¥ 24UIA Zi2 S8

718 AsHMEE AMP AL2 4| 24712 HiEE U5 SE
2010556 Qstdet AMP AXAOIM AL 10% 2=
2012'3FE QUaHMEE AMP AR|AMAOIA AR 25% UZ
2014'35FE gt MeEtol 50% ALE 50% 4%
201713%E USH MHto] 70% At 70% 242
2020E5E QU MEIo| 80% AMZ 0% Z+x

A= http://wpdci.iaphworldports.org/data/docs/onshore-power-supply/library/1266571852_shorepowerfactsheet. pdf.
2017. 6. 19. 844

[7|LE9=4 LAY Z=H[=(%) LB Z=H|=(%)
CIZ0|M[HR|(DPM) 85 84
PM; s 83 82
PM;o 34 34
NOXx 51 48
SOx 97 97/

At=Z: https://mwww.portoflosangeles.org/environment/progress/initiatives/reporting-our-progress/
Port of Long Beach, Air Emissions Inventory 2015, 2016. 7, 2017. 6. 19. Z4AH
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SHOKTAIQ] DIKIHXI K2t 1o AMP &K1 AE240F kmi ) ERASTLSH
B 222D} 7 |2E=0210 A|=st S AMP AIHAIY ZulE 7|02 202077A]
ECASH 27 ZHIgI2 S1OH| 50% OlAF AMPE MXA|SiCH= ZEZ Al 2 £19)

- =0 "WELLA oux|der 4l ZsEd 132 S/ HPAARGEEEETTESFME T =R A EN
el “FRAMPTLEHRHGE O B ARIERHE) S 50T

= AL EFAHRRIFRE AR A AtreAE, AA ' A Al AMP AL
ZFolofF ofal, ofn] NI FF= AR CE AMP AIAFOR TS AIsfslor st 9
ek $dzo® AMPE ARSOIES eS| 1w

O,

ll |'|_]‘c-

Oll
o0
O

- 20169 74 71 62749 Ak AMP Fgo] /et AR, oY 2024t
1337, W&skd A4 15971 AMP AH|1E =3t

- F2 01897K F 9267 AT A4 3117, WSS A4 6157 o s
20205 1,5437 A (IRt A4 51970, tiEsH Ade] 102470 AMPE 753 o4

HQketk M4 LiSolzdar M4
T=

AMP 24| H| = AMP 24| H| =
746|044 151 275 55% 7 119 60%

22MM 56 91 62% - - -
ECA Ui =CESk 6 12 50% 248 607 1%
H3MA 253 457 55% 402 607 66%
Cr=444 - - - 21 23 91%
al=| VS Es 29 83 35% 19 60 32%
22MM 4 28 14% 12 24 50%

ECA?| =235t  IFR44A - - - - - -
H MM 5 64 13% 248 607 41%
Ch=2d 44 A - - - 400 818 49%
Z1E1|0[ LA 4 10 40% 1 6 17%
JIE} Qg 22MM 2 14 14% 1 1 100%

oA} 5Hat 322RMA 1 8 13% - - -
(491 9970 AN 5 42 12% 243 607 41%
Cl=2d/44 - - - 11 105 10%

Atz WERPE SHAMPTEYOIGEOFRAREAAE), 2017, 2 7|8t KMI 2Hd
18) WE2TF, SUAMPAZLUCCEOFBRMBEIRSR), 2017. 2
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St ALl OIKITA| K2 SIoH AMP &X| MSH0} KML) e virrvE st

AT 6. 20208 7|z =2 AMP 22| 73|

g 6-1. TH|0|L {14

MONGOLIA

® ECAL{ &2 ¥ ECAS| 2 &t
® JIE} YFAR O]y T

@ g East
® ® Sea
i . .
®
®
@
® 00
© ...?.: |
@ O e ®
ol
o
@
R )
o p &
R )

MONGOLIA

@ ECAL &0t % ECAQ| 2 ot
® JEtYN¥FR O FY

L)
JIING East
& ® Sea
@

Az nERLE, FUAMPTSYCHEOFERMBERRAR), 2017. 2 7|8 KMI 2
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O
s, Tl 2AH 44 vkl § 671 AMP FATRIE £E5kT wAHoR £ %)

2u IS 2202t
> 8] AMP Al Mx| =2
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