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A Study on the Economic Impact of the Technologies
for GHG Reduction from ships

Jang, Sang Woon

Department of International Trade

Graduate School of Korea Maritime and Ocean University
Abstract

The International Maritime Organization is preparing for measures to reduce
greenhouse gases from ships by designating them as the agenda of MEPC(Marine
Environment Protection Committee). In order for the response to climate change, this
Committee established working groups to prepare IMO strategy and reduction target
on GHG reductions. The initial strategy on reduction of GHG emission from ships was

reported to the committee and it was adopted as Res.MEPC.304(72).

The initial strategy adopted at MEPC 72 aims not only to reduce carbon intensity
by at least 40 percent by 2030, 70 percent by 2050 but reduce total annual GHG
emissions by at least 50 percent by 2050. This strategy lists candidate measures that
can achieve the goal of greenhouse gas reduction through strengthening technical
measures and operational measures, and it is expected that these measures will have
a significant impact on international shipping if adopted. Therefore, it is necessary to
continuously monitor greenhouse gas emission regulations and to prepare for effective
implementation in order to actively respond to them.

The use of technology for energy efficiency improvement of ships can cause an
increase in the cost of ship construction, and the management of energy efficiency to
implement the operation measures is expected to burden administrative costs for

monitoring, verifying and reporting greenhouse gas emissions from ships. However,
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market-based measures will have more significant impact on profit or loss depending

on the management and reduction capability of GHG by its pricing carbon emissions.

In this study, discussion on GHG reduction from international shipping was reviewed
so as to analyze the impact of candidate measures under consideration and the
economic impacts of technologies for reducing GHG emissions. Furthermore, the
benefits and costs was estimated based on marginal abatement cost of GHG reduction
technologies, effective countermeasures for the response to GHG regulations and
directions for the Korean shipping industry to prepare and move forward was

proposed.
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1) United Nations Framework Convention on Climate Change, 1994d 03€ 21 ®&&
2) International Maritime Organization

A8 A7 (MO, International Maritime Organization):= <A 5 < o] Z/\}?‘S}E Adlol kS
HAle Be T/ 7€ TA¢ dHEE AR A 9 A3 RopolA A= AR AR
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3 Reductlon of GHG Emission from Ships (MEPC Agenda 7)
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6) Kyoto Protocol to the United Nations Framework Convention on Climate Change, United
Nations 1988.
*AESFA waEE: 55T ol HlE, HIE WAE S Amnex | mUFe] AT wj &)
ZAAA wE% 55% =1
*20049 H Aokl HlFEo® 20059 24 16YR HEE. IS AFF gle
7) IPCC, Revised 1996 Guidelines for National Greenhouse Inventories
8) JI (Joint Implementation)
ARF7MES g7 FAE 53 454 S dARE 45 AH0 =2 AAHREYAHA A6=x)
9) CDM (Clean Development Mechanism)
AR AT FF FAshE LAte BRAIAE@EIHA AL)
10) ETS (Emission Trade Scheme)
caEdEY AFEANE T ALY EE3 E(nELEA A6x)
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2.1.3 FA3| A7 7HIMO)

AENHAE LATLA BEHS A% /1 FUSYLe] WAoW AWe LFatgon

19909 ¥ eAvb 52% FEEE AAR wEAAUZ =50 HAH Un

FAGE BES FTANIFEF/)TUCAOB), FAHE 2R FAH A7 TIMO)e

easks % Aol gl [E 119 2e 2XEL 2Hsha Yok

11) FANDEGE7 T+ FANNGF e UN A7 724 HAAH A0gsFEe A
W BHe SRS FIFA0 FHL S BPAR Ao AW A GuIE WA
B, 9% ke AW AAE 2 & FANAGFUL Al MEE Bk 1 BAL o

12) Kyoto Protocol Article 2.2
The Parties included in Annex 1 shall pursue limitation or reduction of emissions of
greenhouse gases not controlled by the Montreal Protocol from aviation and marine bunker
fuels, working through the International Civil Aviation Organization and the International
Maritime Organization, respectively.

13) International Civil Aviation Organization
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ek A 2 Az f5

71ed ZX
(Technical Measures)

=& 23 AEAY AUA &8 FFAFFA
(Operational Measures) A&HR +FEE HY F=

A Z718E 23 gajESdAHA 2 GaA =Y
(Market Based Measures) FIHAQ LAV~ DERE

ZANAATE A627 HFBARE A (2011L.0DNA [F 117 o] Al 74A 2|
NG BASEE k@AW HMARPOL) R4 VI MRS A€ st on
2013.01.01 ¥& 3 =AU

2.14 W71 7NGO)

AR X973 ke HIRA =T}
(2% 119 CSIst, 187

TOTAL SCORE

ERERRRRERE

gFFFIIRIRES

% Z&A] : Clean Shipping Index &m0]X]

[2¥ 1] Clean Shipping Index

14) Clean Shipping Index (http://cleanshippingindex.com/certification/)
15) Environmental Ship Index (http://esi.wpci.nl/Public/Home) %187 A u}x] <=
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Ship name u | MO 4 | Ship owmer o | vatia from , | Validuntil , | ESI
* | number ¥ ba * ;r.m-‘ |
Island Crusader | 9602514 | Island Offshore Managemem | 1102018 31;’3.!’2019 1000 | Q
AS {
| | N = £ 'J.' = = | —
Skandi Vega 0435715 ' DOF Management .A.S 1720180 322018 100.0 Q
. S, B A |
Island Clipper 9?228?1 Island Qffshore Management | 4/7/2018 ! 322018 100.0 Q
AS
NAQ Proiector 9865126 | Remay Shipping AS 1102018 | 3432019 100.0 Q
Bourbon Arclic | 9732838 Bourbon Cfishore Norway | 1102012 l 31312012 100.0 | Q
| | ! | | |
Fure Vinga 9739200 | Furetank Danmark AiS | 1102012 I 3132019 998 Q
| L\ WA ) ad
Skandi Flora 9372896 | DOF Management AS I 172018 311272018 992 Q
NAO Thunder 9665102 | Remay Shipping AS | i!1ﬂl2{l13 (" 317312019 L Q
J —_— 1 J
Far Samson 9400497 | Solstad Offshore ASA I 172018 31}12."2018 974 Q
Island Chieftain . 9419761 Istand Gffshore Management I 11102018 . 3122019 I 97.0 . Q
AS
4 4 Pageicats p Ml
% 2 : ESI &9 ¢]A (Ships)
(28 2] 3187 4% Top 50
[&% 2] ESI &7
=1y u =
At gRe316 | 2E2g) | Ragh
10,000TEU 270082 1909+

13,000TEU 1000~15004-= 340052 2409+
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Be A9 golRo NEAL AAT £ AES AU

e F3R OFolAE 25MWh ool waMuE tyor LAtx 4EBE
= 9

RGGIME F2&tar glom 20099 7B 2014974A wiE+EFS S48t 2015~2018
717 Boke wjd 25% &S @Fsta olth. RGOl 247t~ WAL 98 v
oA FAEH HxY AA7INEY Axolw HH R w3 90%E 74 v (Auction) &
gdstal AduAZeANAd, AANHA SO dHA JeFAE Hd FdFol &&
Ha e v= 7&\3]_1_140}9% Huekel 4771 @A Fodst= WCle fegxzu, w9
A, el HAEYE FlA d7tx WS S0l BHE A oldes 24
st7] 1% Ao g 202008 7b4 20053 viEHET 15% Z45S SRR st vk
YdrRo WEHEIAHAML Annex BollA oFEIAE=Zo2 AAHFO lom, 2012@7}HA]

1990 tiH] 6% W=7 Z=olFrF Fod dd=olth stA 2011d AL73 SGAb=
T30 e nEAHFA B AAdste 24AVFE Aol oFT WA H AT
dELo 2008 10€FE ALz wlEd@AYAZ(-VETSZO)E AP FolH, o] ATE

16) 35 < ESI Score < 50, 5% Discount on Harbour Dues, Max. EUR 1,000
50 < ESI Score 10% Discount on Garbour Dues, Max. EUR 1,500

17) 31 < ESI Score 10% Discount on GRT part of Harbour Due

18) 31 < ESI Score 15% Discount on Port Dues

19) dlo] A 2wz} https://terms.naver.com/entry.nhn?docld=1982570&cid=47340&categoryld=47340
(2018.11.21.734)
Regional Greenhouse Gas Initiative: 2003\ Alztg m=re] AgbAQl L4712 7HE oY AE
BEA, w83 7AA 5 U= E5E A9 107 &5 SAHLE A AFH 7]|EAs O
S3te =8 dFo|th. HioA BAFHE 24720 tig Cap&Trade(F Al W29
HEd A AZE vpAsz Ao 2018@7HA] 1990 =2 10HAE o]3t&E 24712 o)
=g AZsts W89 35 Ag(Action Plan)S &x37|= o, 2008 9¢ 22 24
7t (e) st e s) AuE T8 A AHE AR A v A 28 AuE Adsta 9l
ot
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Aol 171 = Ydelo] Hof BaME HA5t 20143 RE wiEHAANAE A3
SRt ES, s5e FAMEY 2472 WA thd =¥ 2 & Rightship A/ =&
3 A & & A 4=(Existing Vessel Design Index, EVDDS #H7}3}1 9low,
Adube) UAEES 99T F JEF Feta Atk Ay
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Ship Information Voyage Period GOz Emission. Distance | Cargo Weight Work Performed IMO EECI
Voy No. | Dep port From To ero [ oo | &‘f{m ‘}ﬁfﬂa 8/L (Ton) Tﬁf’i‘:ﬁﬂ:’k /c;:;ler‘r;
0017X SGSIN_ | 2015-01-14 | 2015-02-20 | 8441 16 2,533,994640 | 110216 57.923 638,404,137 a1
0017X | CNLKU | 2015-0220 | 2015-03-06 | 2435 07 760,600,600 | 2.865.1 . =
0018X | USSEA | 2015-03-06 | 2015-04-03 4100 | 790 1530,178,000 | 56718 71,400 404,973,660 38
0019K KRINC | 2015-04-03 | 2015-05-04 | 4578 | 494 1584148720 | 6.027.6 < = =
0010X | USSEA | 2015-05-04 | 2015-05-28 3262 30.7 1374641480 | 500656 71,308 357,461,227 36
0019% KRPTK | 2015-05-28 | 2015-06-25 4059 389 1388548360 | 54507 49,128 267,781,990 52
0020X | KRUSN | 2015-06-25 | 2015-07-08 392 126 162,480,080 4763 B B -
0020K CLPPT | 2015-07-03 | 201508-14 | 7530 16 2350272800 | 9.375.8 62,045 581,721,511 20
0020 | PACIE | 2015-08-14 | 2015.08-22 | 1720 05 537,279,800 | 21012 62,045 130,368,954 41
0021X | USNYC | 2015-08-22 | 2015-08-08 | 1403 506 500,173,920 | 20525 - = =
0021% | USMSsY | 2015-09-00 [ 20150820 1088 535 510367,720 | 19823 45,000 89,203,500 57
0022X | NLRTM | 2015-09-20 | 2015-10-10 |  330.0 504 1217364000 | 49503 5 = =
0022X_| NLAMS | 2015-10-10 | 2015-10-19 = 296 94,897,600 157.8 64384 10,158,795 93
0023X | USSRT | 2015-10-19 | 2015-11-12 3202 | 1004 1347142380 | 46727 - =
0023X | USNPG | 2015-11-12 [ 2015-11-17 BT 93,935,800 177.9 77,682 13,819,628 68
0024 INDY | 2015-11-17 | 2016-01-08 | 11120 268 3549133600 | 14279.0 o = =
0024 | 7ARCB | 2016-01-08 | 2016-02-02 | _ 385.1 27 1208011640 | 49278 71,966 354,634,055 34
0024% ESLPA | 2016-02-02 | 2016-02-23 4530 65 1431,662,200 | 58873 71,966 423,685,432 34
TIL Emission | 23,652,897,800 TIL Trasnport Work 3543113967 | IMOEEOL 67

*+ Above Vesse has IMO EEOI Walue of the average for more than one year
+ MO Guidelines EEOI Methodology : CO2 gram / tonnes-miles (COz emission / Transport Work)
* EECI of above vessel was calculated according to IMG EEOI Guidelines (MEPC.1-Circ.684)
% MEPC.1-Circ.684 - Guidelines For Voluntary Use Of The Ship Energy Efficiency Operational Indicater

[2®¥ 3] Panama Eco-Ship Discount 7ZA}+#

20) Japan’ s Voluntary Emissions Trading Scheme (JVETS)
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b= IMOS] EEQI 7lel=akelel] o Aste] Aubel da|Azg, dairma &
MAFo] HRE BFe3le] B 18 2oy wZLFS AT Bya Au
7o 2 %7hske] Eco-Ship Discount® Alsjaka itk = ok @ sat
Zo] munl ZARAM LaholHE st LaSS Py, subuls] o)

RIS AEsle] 7|Zo2HE AFS ATy

odk

32
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Fedehe AFERRAT FIANN LAks MEFel PHETE 20204
BAUTHH] 30% #&02 HAstm, ZZEE o< skl 011EHE La7xdu
ExAEAE AZFeZ 2015 HEE vj&H AYAES AYst ATk

A Z7)0) wMEAAYA AFA 7| wE2E SdgES =3 A e npzo)
goov, @uere wa @9 Zow Prlste HEY ARAZels WEAS T
SuAs= 7o) HUaE ol=qu. oguels dAAzA wE=d slHA s
Aste] AuiEd 2 EAAOffset CrediNA =2DE =1ste] wjE&de 3%
ol A o7 FRuA w=Hitu Yok

o i o

S HAAA BT ALH Szt FEREE 20309 BAU UMl 37% BES
a

2 3= o B AEFEY Hxe AASLn, 20309 BAU 8.59 £& 2000

N o ]
A Aoz qadEn

21) 2472 wEdE AGAdA AREe dEde i EdAEKAD), AuEAKCY), <FA
Y AFAHEKOO LR FEHTH

22) ‘H—v——r 9 ZEEEE 2030@7FA BAU tiH] 15.1% (19.19+E, =7} BAU 0.02%)% %S H3E

2 AAEY S FEAYA AAR7ELS 20141158 A= 50 KTON CO2-eq (200T)), A+

A2 15 K TON CO2-eq (80TJ). 3l-&AF & H AGA AHd A5 2 HEnS A

HE=ru&de, Fdag, FFan, AojololAAe, AF, FAME, & E, Faar

A el &, AFdaele, A 5 14 sl 444 FoAS)
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it

&
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2.2 MO 2472 2% 2=

TA A7 F= 20149 A3x GHG StudyE &3t =A8)9] 24712 uj&&ol
Global wWiZE#e] 22% ®lES AL U5S LRI oH, 24712 wMESAAE
=qlaly] Slshe] o) E 19 Foluh

NFBARTA A 672l e Mo RRE 9 A7 WEFo] 2050714 A
250% 5718 & A& ALsgon, [1¥ 419 A3 IMO GHG Study RuAE
SAR 247t~ & wEo] FYA S AAEAT

GHG emissions from
shipping up by 50% - 250%

3000 Business as usual scenarios +250%

+160%
2000

+50%
1000

CO, emissions (Mton)

2010 2020 2030 2040 2050

Evolution of GHG emissions from shipping depending an various economic growth and
energy development projections. Source: Third IMO GHG Study (2014)

¥ =2 : 3rd IMO GHG Study
[29 4] BAU Projection 2012-2050

AIBARE A8 034 LAt 2EAS AL 2 3L =T 2wk
AMNEIAE S5t o, #7232 32
o] wAlS o) LAt MEL AL 2] AR EF oo AFHL A4

sF T

23) MEPC 70%} 3715 247k 2wl A JA
Aduto 2 HEle] 247t wjESAGES] AW 1y 5 A3 A HuA Al

- 12 -
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[E 3] MO &2471~ Zr=Ae Qe 93

Z =W (MEPC 70}

CBBE =9 &

- &7]72(Initial IMO Strategy)* i€
oo1g = | 1A 28d @aAr)e) FrpeA dqdns 29
MEPG 7o) | E71REE 2019-2021B63D) £ dlolElo] 23}

Mg, 3ekA Aol wet 3eAo] 489
Zbzxo] skl el gatel TPA7NA we

2019 1<

- 194 A2 HlelE] =7 Data Collection)

20199 =
(MEPC 74)

- =9 A%

- |42k IMO GHG Study #4+2012~2018 % 25 &-&)

202088 A&

20199 %= dlo]E] IMO A=

2020 7H=

- 294 AE o HlolH £4 (Data Analysis)
* 20206 718 o] A7}
- Al4=} IMO GHG Study RaA ®ZHui5d F7))

MEPC 76) |+ sz ek g mojo] e

_ o) A%

- =215 H} = \j_‘:—%: X-]7ﬂ|- Z]I'
2001 B ;61% L;;“;E]E?EL;FM; =187 849 A
(MEPC 77) N =

(Z7 : MARPOL #5541 6 22A. 10)

2021'd A&

2020 = HlelE IMO A&

2022 =
(MEPC 78)

- 394 : 274 @A (Decision Step)
- =9 A%
- 2020 % dlolg 29 B

2022\ A&

- 20219 = delE IMO A=

EY

DN

1y
P~
)
Y
o
{0
do
o
M
o
b
i,
ox
oh
pata
o
o
)
%
ol
)
N
I
=

Z- ol A= 2008 dthn] 20303 20501 2] B4 eF=(Carbon Intensity)
40%, 70% Zr4ska, fEol 2008 tiv] 2050Q@ 71 A7t~ FHEHEES F

20039 = | T 7H7§!% “IMO#QHG A& A o
OEPC 5oy | 1AL E9R WA S =)
- 20219 % ©lolE] fOF By
¥ =2 0 IMO Y3 E R T3] 70xF 2ut o)A B (WP.7)

o
J
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MAAEG dZd, xR @A 7Ed - E3H AN, A& EFE 8N
=

220y TF AETAS ARAE FWATAZ, FALEAT 2 SePgos

X

=)
A
)
o
u
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N
B

)
o
>
X
N
1r

TABALZI = A 17470 A= ) F3) L=, 81 HIAF R
7)ol FHosta ot 17470 S|AxEolA FLA 247t AFFE FAT
S 2 =7k A w7l R Qlete] A= X059 A
UNFCCCellA  Ajelgr 23 o (CBDR)E #H9F A5 MO Fokel He3d H&
(NMFD o] fuisng, = 712 d3s 383 g52A AeS Fostr] $ste
At 3 o7t Azt NHE ALRE GEHI T 73R M= B ZX AR AE
g8 AHS 20230 % oo, 2019. 599 ME = 747 S QoA T ZH]
ArgRe] FAA QL AjEE AEstESE AT A &A=

M
o d
i
o
ol
el
X,
i
R

MO &7 ZE27|Ate FRAREANT 807 (2023, 4D M FRHAFL
AL, 59 F ANEES FE2 PASL Atk ot FAZIFuHsFte] A19%
GAT FoolA AT F/PE LA FFEEY 54 F AAES GAR YEoE,
GAFEI NN 4D AFEE ANE 278 AL 2AT WD, FAN AT TE ]
T USe 9% AFEE AF2Y 2TE AW 99l4e]l Fn B 5 e Row

o gdh

o

24) Resolution MEPC.304(72), Initial IMO Strategy on Reduction of GHG Emission from ships.
4 List of Candidate Short-,Mid- and Long-Term Further Measures with Possible Timelines
and Their Impacts on States. 4.7~9%

25) @A A21AF BAE FIE AMA FolE L, 19570=0] AR s EA e FdE oA
vl AT HHF7L Aes 2C B 22 % 4 %2 15T o3tz Agstdor, dA
A AZEF 2718 Z2E2EZINDO)E 210087-A] 2C ©]3le] ERE FAs7d LE=sg=
HI7tE Wi ok
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2.3 IAFNE 2= FEHEA

231 71€3 =X
2.3.1.1 99X &84 A A SEEDD

2013. 1. 1. o]% Azxx+E Aure [® 419 (29 5120 AMutoyAa&LdARA S
(Energy Efficiency Design Index, EEDD #AIE HLe 9om, o] FAl= oYX
FEo] B2 FEAHY HAN dUAEE] F2 AxRMY TS T, AAHY
247k wiEFE EolaA sk Aol HF et tEo] Aute qlﬂxlﬁgﬂ%a
BAZ ESHA FoEH odux EL&MHAE 9
ol e dEMY NAAAHE St AA At AtiuAE 01—‘7**5%

EHol7|% sttt stARE Al A BE Adto] AdUAESHARA T T2

Aete s AduAE fsiMe Ha 200de] AlZto]l 285 = AV A

_\Z
A

[¥ 4] EEDI & FA}3)

Phase 0 Phase 1 Phase 2 Phase 3
AZ =27] (13.1.1.~ (15.1.1.~ (20.1.1.~ (25.1.1.~)
14.12.31) 19.12.31) 24.12.31)
R
_ > 20K DWT 0% 10% 20% 30%
s}EA
7}~
o 1A > 10K DWT 0% 10% 20% 30%
7 > 20K DWT 0% 10% 20% 30%
e ol
. > 15K DWT 0% 10% 20% 30%
*HEA
OE] j
o > 15K DWT 0% 10% 15% 30%
stEA
RS
o > b5K DWT 0% 10% 15% 30%
<+ HHA
AgA > 20K DWT 0% 10% 20% 30%

¥ =2 MARPOL foF H-&4] 6%

_15_

Collection @ kmou



MAIN ENGINES AUXILIARY ENGINES SHAFT GENERATORS/MOTORS EFFICIENCY
EMISSIONS EMISSIONS EMISSIONS TECHNOLOGIES

CM )\ aME
J’}[ 2 P.u.r-:-|-Cn|zr.._|vSFC.-m-r] L3 (ReCurSFCx"™) £3
A ]

TRANSPORT WORK

% 2] : ICCT Policy Update 15 (2011)

[2% 5] EEDI 4h&-54]26)

[f [t B f.‘nm&‘ﬂm]

[[ I!|[ fi 'i;’ .".--.-u_._n--uzlll' Ii".'.-.-l..u-I:‘-.:l..._-m] G.r.-ur-SF(L'u_.-] -

v s

[i-Capacity Vg fi

-—

‘18109 AHE AR LAARE HU AWl AE LA BHS D
zA A O AR ALEAT OF AZEYeH, Autelix] & e AR %
Ao Warol AANHAG.2D

&3

7 o 2, Greenpeace(ZA I )2} WWFMAIAAR S 7] F) o] A4zt 31713 2+
3lolol A} EEDI #3te] dodS AAstAeH, IMO7F Aesd 247t FE&E%
20507kA] WiE®F 50% #=S 2457l flalA ouAmE/NAAS 20409 7HA] 70%

2

Adet=s 25 Yok Fohn FASG of AHEAE EEDIE @4 Fold
SEnn AN 2ns AR 205098 PTG A0 17%ol A M%E
ARG 5 Qeka B4 5T

EEDI AR Q1% slesrelel AAx dake duaz ngel 371 429 Aol
g HEGs GYOE BT F Jon, BPHoR: PLePe EANE /YT
% Qthe Zle] IMOS| £47ks P& a3} U@ Hobelth

2.3.1.2 H A ¥ S(Alternative Fuel

shatt 71%e] ARE JHHLE A4 7F5d AUADL ol §3te] 23T 5 UL

T Ade SAA] ARE AAE Ao FA Wi FE42 G g sl

26) An Anatomy of the Energy Efficiency Design Index (EEDI Equation for Ships, 2011.10.3

27) 2018.10.15~10.19 IMO EFofA 71x% ‘Fourth Meeting of the Intersessional Working
Group on Reduction of GHG Emission from Ships’ ¢ =2]A}g}

28) 2T 29} MAAARS Y5 A UA R ENAH &S Bt 247t~ 55
® 249 de4dE Adstdon, dutdUagNde FAHA FFE 2040d7HA EEDI
71%4 ¥l 40%~100% A& #Ao+ald . ISWG-GHG 4-3 Relating short-term measures to
IMO’ s minimum 2020 emission reduction target)
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FAbstE dutelwt A gol bed FEolAW A5 Ao wE J% BHe P

S stolng= /& AW Ao $Hl b5 + dvka Frkshn ok

Gat UAUSR AEH A BN F4E AUHE AR QAT A
Folth saE 7% FAARRG oUA WSl B, BAE FaE ool A
ING 9% £Emch 44 We 252° C o)shz W7 Solof sme uelel ofzigol
EAstme AFd A9 2ely) e,

i

=
Fuuols B4 2 GFFHE AEHk AL AR AR AA Y BB

oAt AR J1Ed FAE doH, gEUotd w=EF

A &g % ARe 4ol F 9y WEA FEUE HY AR AgsE e

=

4
Ad a4E Wol 7HAA .

Aot B4 AR L@t AWAe 4FHoE £45n Utk AAB
27 Avte SNARE A48T BEUE 9] WEC Lasts WMEY 4EHE 99
gao] AgT F e oA J1es HhEa Utk 2y @A dd 2 ek
UE e sl game FHT wolsel A e Ao A gl

32 =37 =X
2.3.2.1 Aruto x] &-& 72 A g A (SEEMP29)

IMO+= 2013. 1. 1L.o]& AxHAY B7H AALE Aldstes Ze A Addtou A
agdeE AIANE BXNEE FAST o, SEEMPE A, o, mUEHE, 27}
F7h 4 A AvAR T glaoa ok B AHe eArts 7

Age] mYL Hrhsta ALl AHYS BFeES Amst Yok

B AR 530 kel A& Hd, Auteg HAsE HdIFAA, A

#el A, stEdE A, JduA#E, dsdE T ZAARES A 9,
Part Il o|A]+= Data Collection System(DCS) 0]
wate] MWAstaL ot

29) 2016 Guidelines for the Development of a Ship Energy Efficiency Management Plan
(SEEMP), Resolution MEPC.282(70)
30) Guidance on Best Practice for Fuel-Efficient operation of ships
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2018. 109 AHD AT ANFBARTIAA S} A4F 3713 Auks) ool 4 th
SUTo] LMTks BES AT WrlEXN AFOE EEDI 48heh SEEMPeIA Amsts
497 AR o) ZAGE A kAT

ot els MELES olWAHE FYsty BUEHY L A}E 1P A=e
ARSPL WEHE ATAGE FANFOE oWFHES sl A& JUAEE
NS Bate] 47t BEEE D40l besitn Brtsdn

A A & &2 A 4(Energy Efficiency Operational Indicator, EEOD2] =2 21374
Adukel sfetiqle] W3tE v AAF SHER ol 33 FHe AYE

23¢ AAsgTh MOE EEOI S9€ 9Istel shgedel 93 AARA 74 2
MEslael FHA slodsh eAzx MEL A FAEYY BLAES o))

A5t Y3 et APuks o7} x4 NA = AT

lo

EEOI: 247k wl&ee BFFOD irold] A&, 3o 448 Fo
Webd BYG A Hup | Aolb BASAL, LH/E MEAY B
o mgol 4] ojele FAHS eIt HEe] EEOl AR FANE A
FAARE o) %o] Ao s Fe3l Holy A AAu go] WAsA B

A FlelA EEOIE #Elste AAbe dHBAA 9172 F45 dow, AA I
Aur U ae #E F3 Amug "o Fa Eron, Rymow 7o)

A8 2 A (Corporate  Social Report)d} X475 7d 9 X 14 (Sustainability Report)
Az 22 35 dsAHAES FHOE sta AT T2 AF AAFAA EA
3l B AES Fr)stE ©@AwA=(Carbon Footprint32)S #a]str] Al&stga, AE

3D Review of candidate measures to reduce GHG emissions from international shipping
(ISWG-GHG 4/2/9, 1CS, BIMCO, INTERTANKO A &)
Short-term measures to reduce GHG emissions from international shipping (ISWG-GHG
4/2/10, Liberia, ICS, BIMCO, INTERTANKO, INTERCARGO, IPTA A|&)
Proposal for a programme of follow-up actions of the Initial GHG Strategy (ISWG-GHG
4/2/13, Belgium, Denmark, Finland, France, Germany, Ireland, Netherlands, Spain, Sweden
and United Kingdom A&)
Possible approaches to improvement of SEEMP (ISWG-GHG 4/2/14, Belgium, Denmark,
Finland, France, Germany, Ireland, Netherlands, Spain and United Kingdom #|<)
How speed reduction can ease international shipping’s path to zero GHG emissions
(ISWG-GHG 3/2/15, WWF, Pacific Environment and Clean Shipping Coalition(CSC) A &)
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3] AALY] gAHlE7E 8@ HUEe

i)
)
b
I
A
Og(:".
o
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oo
X o 2
o
2
o
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ol
2
)
e

AAH oz FEF 50008 oY EUITHS 7|3dstes Adhe
& F A= AEE AFst=% = EU MRV(Monitoring,
Reporting and Verification) 7+ #|39& 7 itsl o1, IMOE MRVE /sl =E S8 3=
AZ17F =t IMO MRV} EU MRVE (1% 6]8 22 /do= %] "ot

¥ EA AR v A g8 Y A" g A

[Z¥ 6] MRV 7] 839

32) A carbon footprint is historically defined as “the total set of greenhouse gas emissions caused
by an [individual, event, organization, product] expressed as carbon dioxide equivalent

33) Monitoring, Reporting and Verification, Data Collection System(DCS)
34) Monitoring, Reporting and Verification of Carbon Dioxide Emissions from Maritime Transport

(EU MRV)
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MRV EEOIS} Ed7h Zidels, dute] @A, A8fF2E A5aRn, A=
THARE EUR ltne 3HEe 18z &5 o wEshs dade AFHoR

A= g A "ok

IMO MRVe} EU MRVE 71 & Aolde F 7IAZ 8¢ & 4 ed, Rud
tlolB & HtEA et stEFTIFHR HE7F Aolrt. EU MRV 3559 d#o]
Vst Es ARE F NSk IMO MRVE HIg7lE d2oz . a8x EU MRVE
AA AAD sE FHFWS RUSFEE 3to] A AAQ Carbon Footprint7} AFZo]
5 sta 7] wiiEol dleleael BgnE Faol fEHI YA, MO+
S

A gt FEF(Deadweigh 2 &3l PFHFS 43 3T

I A3 EU9F MO+ &YshAl %3 MRVZE 7/IEE e EUZE IMOS MRVE E¢
stal AAAew AR MRVE E7]8kA @+ & Al Ave F7HA A&
B EHlsfof st olE el AsHAl UG, At AT702; ol FTH H T AB ol A=
MARPOL #¢ke] 7R te] aEls st IMO MRVE A& AZstslar, 2018.03.01.
[l

2.3.2.4 X <:51A) (Speed Optimization)

o 310
<+

% 2
qor, 7484

’

A4 Sd7ks B AYR HYqME BELFe] B EAYL AN
o wWE IMO 247t~ ZAExV|AEe E4 JtsAE HrEsk EA7F Greenpeace
(a9 2)9F WWEFAHAAAR 7] )l o3l AZSHAAN[2E 7]

fJ2o] SEEMP 7lol=glloA= H A
P

Mol HoE P £ AT Hadel
ARz} PSS A& P 9o J

35 A , 2016. MRV 74| t-8-2 2 AN MR && £ A" g HA, ¢F
ﬂﬁ 25/2/ 22(1) pp.108-117.

36) EUe &9 T Aol o3& dHeUAM, A, g4 AH&& A8l =3 A4S
FTHOE %‘r*&%}% FactorE 7§2+at g th.

37) Relating short-term measures to IMO’s minimum 2050 emissions reduction target
(ISWG-GHG 4/3)

o\ﬂ
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% 3 A4x 371 ARk AZ A (SWG-GHG 4/3)
(29 7] EEDI #3ie} 2498 =957

S AR eATks 9717 AUkl A H&gae HANSe ZAH Aol
obd AH NP =Yshol Irke AR F

2325 =3}

A4z 247 2~ 3713 ZRkoll A shubulbs FERHAIE ARSI T o] Ak
FYT A HHAZE AAWE P #e IRV AARE F Jon, Ay
Ton-miled] A4S A d54LEHFOZ 7V}

off
QE
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rlr
ox
o
ol
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QE
32
ui

F2H A= A2xk IMO GHG Study 2009041 A AR At 7h Qlom, o] AFodlA=
g2 eavts FH719 8¢ 10%2 AN ek shivte] F2HH3 Aoke
SEwe M BAYE ekt AU B MBS FFeAC [# 5)

L.
Y

o
e
o

38) Engine manufacturer’s power/consumption curve and the ships propeller curve.
39) The optimization of routes as a short-term measure (ISWG-GHG 4/3/2, Panama A &)
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obehe] E& $-F3bolo Montevideoold @e] HAGrAe FEE A= AN
A5olm, shivks o]& 2AZ F2AAse A4S ANGE 6% FL)

H Y= A=) el A1 3t
1 Strait of Magellan 10,965 459 17413
2 Cape Horn 11,071 46Y 3A1ZE
3 Buena Esperanza Cape 11,519 48 1A%

¥ E2A 0 Al4zr 3713 2Rt AlEEA (ISWG-GHG 4/3)

FYAQ o)A AWEGES W, LA S LTl oA 1% &3kl
A&egnt o Be FL ALt ASE glom, Muel ddede 93t
AHEE Aol GNP NG 4@ & 9 FRo JF= YA 7] W
N&vh gAY B FARA HFe FeHold Yt AR Feld o=
BrEth Hie AAGEIt ZAHOE AYHW SHFE] A Ao WA
3 AT B eduel FPE FhEE BAS BT

3.3.26 AB7|HEEA]

FAAZI A= A7 E 2009 FE 20119 7bA] 9143 o AdakS AR
A EoHon, 71eA 2X(EEDD, 2324 ZXGEEMP)9} 34 =<lstaat st ok
F7}4Q HEe "aio g Further Measuresi® oJAZ A <&2 < o7} a5 o]
gkom 1 AstE MRV7F 5484 HAT

A A AR REANF S Be AAE e Age TALAzHE
(GHG Fund)el® Al 603 s F&H R a LA dupash Abo] a2, vho]x ot

ol AkE FAE Fihel LAY ol ARKE FHY W FGFL B

all

40) Further Technical and Operational Measures for Enhancing the energy efficiency of
international shipping
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Global Climate Fund Aol 7]osta oS 7)|&7/do Ex}s)

oA Bl& g ail
BANA AFEAZRE M g AAE T de AR7IzA ol

ol x7le LEFFIHolRT T W, i

B3t e5E A5AAA
& & 9tk BRI el HUA 2ddol ARHAR Adol FEaA =,
Ao Wstol Wekd £ash FFol ZadA B AAT £ Yok

ARYIE 571) GE $RA/B2A2 BT B

GHG Fund % 8 58

.

FERNE | <8

Deadweight Loss
(RHE &4

+9/32%

[2F 8] A =jio e ot o5 ¥F

41) MEPC 60/4/8 - An International Fund for Greenhouse Gas emissions from ships
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AZAH 07 GHG Funde Fo49 FEA4Y Bdoz vehn, ol s8ad =4S
B3 RS sFoA BF AU FE fles d™en gtk fBo FFIA
g5

£HIVIE FAo0E AAE Be AAV|HERXQ HE2E AGAE FA A Lu L

+ = NERIEESE
AEulgo] o e
dulE RAT & e W

A7\ B7|]
veR) iy 4 (4R

% A FFAUAAE
(27 9] Wj=d AdA AL

42) Aght Aul 2o g0l A3 HA FXope] AlAbel= TE

43) Modal Shift(dgtwd)e EH(ER)o2 Fstd sEs dFdFedsded Fx: =& v
o7 Agtste] Fae AL o

44) BZANARAE, 2018, A2z} LI}~ HjEHAHA LE —c%—f—. (2018. 1. 3. AAD)
http://www.koenergy.co.kr/news/articleView.html?idxno=94364, [2018 12. 5. HA]
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'?_‘1‘?_‘ = = 7w = 1 L L= S BUSY O =
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A oA
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dEd4
AT A - 9.8% 19.0% 27.8% 36.0%
A5
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©) 247t~
Sty - 5,465 10650 15554 | 20,179
o g 57
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22E
W 71w - 0 0 0 0
(<)
B) Hl&Hz
® e - 1,009,125 | 1,966,500 | 2,872,125 | 3,726,000
(H<)
% 127174 : USD 500, 3§ : 115091/USD 71 &
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47) s A NE 9, 2016, Pe/tef {ERY) RBG ] & Bl p.82.
<2 2E"Y (Slow Steaming2 7Fg 71241 WHoZ Mute] £25 UAAA A% 3
2E dgansEs Zol:x s]&olth ‘IMO GHG STUDY 2014’ |4F+ZA3te o}
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SATE PENEHEE S

18,000 x 0.36 = 6,480%, =47k wiE= 6,480 x 3.1144® = 20,179 CO2 ton
AE g [ A7 S A = -3,726,000,000 / 20,179 = -185,650

3.3 AAAZN G &4

AN Eo] Azt Aul2E NS o FH&o] FUHES oEdoE, 247t~
&% FAALR LS 247ta mlEFe] Ay o WAs= FHlLe F
ojm g}, A A 78] &(Marginal Abatememt Cost, MAC)S & &A A7 247k~ w)
AZE A% 7Ied & 9% FHEe] FHARE AT F doH, WAL 7
=gl tigk oJAAA f83tA &82 5 UTh

SAAZZR G ()2 FE VA= VEL 247t AR neEns BF 24T

F A7 wWEedl, Zle A& FAH fde FERE 3 247 v EAZ

48) 2014 GUIDELINES ON THE METHOD OF CALCULATION OF THE ATTAINED ENERGY
EFFICIENCY DESIGN INDEX (EEDI) FOR NEW SHIPS. Res.MEPC.245(66) (2014. 4. 4. =} =)
49) Analysis of the impact on States and the implications of speed reduction ISWG-GHG 3/2/10)
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1 _ . % | opa
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© <4712
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2 E
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AT S
A A 2] &
_ -185 -178 -173 -113 23 198
(M=)
*(A-B)/C
A &
. 0.00 0.03 0.06 0.39 1.13 2.07
3 =713H0d)
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Carbon prices around the world

Singapore will impose a carbon tax of between $510-5%20 for each tonne of carban emissions

China provincial ETS* (low)

Japan carbon tax

European Union-ETS

Regional Greenhouse Gas Initiative ETS
China pmmnmal ETS n;h@,hl-
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Alberta carbon tax N,
lapan - Saitama and Tokye ETS

South Korea ETS

Brms‘h Culumbla carban ta:
UK carbon fax

France carbon tax
Denmark carbon tax
swnzerlana carbon tax
Sweden carbon tax

*ETS; Emissions Trading Scheme — AN 55—
40 120 125 185190

Source; World Hank
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¥ 3 : Kotra )| <] Al &72250)
[23 12] =4 &42714 A%

7HEE 20199 gaAl AFE dastion, AVkE ARe 24A7ts 189 SGD
S(A7HE 2] ghad] Rl Ao 2023932 E = SGD 10~209] BAME A 83
Al o]t} A7t Sustainable Development Singapore®] Constant Van Aerschot2 SGD
10~209] &A&AZ oudes AAE WSV TEEHA &1, AZAd aRE faA
50~100 SGD &9 &aA| 71A0o] A Fojof Frha FATHSD

50) th3HE S Ex1ZFAL 8l 9 A&~ http://news.kotra.or.kr
ZEAENAARANE, 2017. [HAZEZ]019HGEE] B4 EYS L2871~ 7A FE,
(2017. 7. 28. AlA) https://blog.naver.com/gwatercenter/221061538130 [2018. 12. 22 7 AY]

51) ST BRI EZAF 3] A2 http://news.kotra.or.kr
SEIENAARAE, 2017. [ FZZ/019592E g4 EYS L2712~ 74 ZE,
(2017. 7. 28. AlA) https://blog.naver.com/gwatercenter/221061538130 [2018. 12. 22 7] 4¥]
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[¥ 8] 2472 A7|€ AZ7NEEA] =Y8Y
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o Beey | maaw | A4 im | LS, | HEsE
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gij‘iﬁ) 36.0 1.0 3.0 0.5 6.0 0.7
AaE) 6,480 180 540 90 1,080 126

(% gﬁéf 20,179 561 1,682 280 | 3363 392

i %ii“gfd%) ~3,726,000 | -100,000 | =290,500 | -31,750 | 79,000 | 77,550

W 71&EA 0 3500 | 20,000 | 20,000 | 700,000 | 150,000

(B) vl&47+ | 3,726,000 | 103,500 310,500 51,750 | 621,000 72,450
(D) &4A
A7A0H )
(D) &4A
A0 )
(D) &4A
A28 )

201,787 9,605 16,816 2,803 33,631 3,924

807,149 22,421 67,262 11,210 134,525 15,695

1,614,298 44,842 134,525 | 22,421 | 269,050 31,389

3,726,000 | -100,000 | -290,500 | -31,750 | 79,000 | 77,550
-3,927,787 | -105,605 | -307,316 | -34,553 | 45,369 | 73,626
Bl S-SR | _4533,149 | -122,421 | -357,762 | -42,960 | -55,525 | 61,855
5,340,298 | -144,842 | -425,025 | -54,171 | -190,050 | 46,161

A 71 REEA]

ERAPTENT= -185 -178 -173 -113 23 198
A A 7hn) & -195 -188 -183 -123 13 188
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*(A-B-D)/C -265 -258 -253 -193 -57 118
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LIRS 0.000 0.032 0.061 0.367 1.069 1.964
3] 5271 7H0d) 0.000 0.028 0.053 0.318 0.927 1.702
0.000 0.024 0.045 0.270 0.786 1.445
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52) United Nations Framework Convention on Climate Change, 19943 03¢ 21 2§
53) International Maritime Organization
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A BE F7Y 71*2—1 A #HEE AR A 2 A ZofidA 2 7t A2
ke e BHow HAYPHAUTE o] 7ITE Y ?l%‘iﬂ P TES %’4‘3@4 & 2o
K e 4% 7led A 99 450 d8s SXsta, dute) o3 fdedS

Astarl, A ddE HH ZAE Adsts dFE FHF(FA NS, 2008, o)

AR A

_38_

Collection @ kmou



4.2 N A

oju

)

AR &
5% oAAAol

}

k)
pi

2% Aot

=

=

m
=

el

B 3.-9-9]

F43 Hee iR
) &3]

=N
EF A A

o

Y

=
=

A 71Ee

=
=

3}e)

ER
a

s
247} )

L
R

=

T ouj

kel
L

s

hul

A 8 A7) 7
B &2 A}
a8a

O

A ZIRERA ] =% 20239 REH =90 dFo|th

ZA]of ¢

Bl

H

jIN

P Ao Hrlesw eE
2247t~ W& HElsHol

-

o

=l

AL AAH heg

}

O
pil

ol aff # A <}

17 =

0]

o4

=

A

=

3l &(Green Carrien) S A%
A7 2wl

AR
A

=
==

o

lom, gauds #yE 4T

A

o

oy

a7l E CSlet

Z8ol 7hssiH,
T Ak ol A

A2

e R E R EE 3

oju
ol
3r

)
N
o
iefo

oju

#7340

)

1 2 Az}l Al

g o3

o B7y A

=13
=

Ee &SA8A

ESIA|

0

_ﬂ_
o
Ho

ofu

Bl

st}

7h el 2.

=)
L

il

%

o]

]_

Ao g, A eAzbs A S

2 Hrtd Aol

o

N

g ok wjEd e

ol

_39_

W BJ7F aTEH

J

A
ax}

=]
R

Collection @ kmou

ol ol thet



pul

g AAHR] o-gHeraAe wiEdE A

= Al

S47k2

A AA

=

]

)

&
ﬁo
)

Nr

oy

FHo

¢

o)
4o
o
\AO

©

7t~ W&t

LY

of

AR Ao 73] & 2(Opportunity) 2.2 H7}2 < ok

A

4.3 FF A

el A A

—
o

o
o
el

0

A7 el w3zt

A7l wlE

= <o
T

oA

e

AR AAE 67FA A

3

AR

)

el
T

ﬁo

ol

boh,

oA HFo] 2as

kA

23t

mebA el Aart yebd s 9l7] dZell, ve

A 7w g

247k w)

hs ek s

il

3}t
s}

eate BEe ol

A

AToA = A7

B

i

H S A2 a1 =

A7 kA o =

Zl o]
]

ol)

oH

b AAH Ede

BE

A 2kl

q

3]
pul

A= dAAZAN ] ¢

0

o

ol
)]
B
T/

24 7o

7h2s )
A7} o] Fof Ao

tol ute] 2

S

s

74 dvkel o

249

A% wassh

g Aol

_40_

Collection @ kmou



Rl
R
Hd
r (

FRE
gl 2016. MRV A th-&& AT =AlE A &2& =2 A=" Jid A4

5,
3] 28k oF1 8181 %], 22(1), pp.108-117.

0

AAE, 2013. FodjEFd AEbjg7o] F7 BAEk = 1zl st

283 2017. IMO ERRHIEAHANAE E9o] i) 32579 m= A ISk
AALER = AT el

Ak, 2011, #jEH AgfAE fE FaulEs e HE ¥ FAF FHE A=

2 A ese) e,

.l

A, 20100 B Q) LY IfA A RS P R E S 2ERE] HeF A7 HAEHS
=i Ak gt
By, 2011 7] F RS oFF GRS of§of #eF ¢4 AAEe =R AT AR st

|21 =]

b Ty

Do

016. 912 p Bl E7FE £I7 AFIES] EYel B A7 Al

- 7 -

w23, 2014, AEF FIHO] LA HA= FAE Fapo] BT A7 HASH =

WFE M| 2014, JHRL A IES HIEAAE Lk FolAY g o] durote] B o7 MpALSHe| =

et D e

({n

BAzE 2015, {IEF 27} HIEZ A st il gf-&urol 97 AAEY =R, A28}

ofy
of
Fol
]
=
.

F>
m
ki

B3t YN SE g B2 FFEA BE A7 AN
LT, 2013, HHMYEEL I HES Y I)a - 2T - AF EX[of] HEE A o7 b
AAok, 2015, YES AEH GrujEA A A] FJE7] 4. QAR e

_4']_

Collection @ kmou



&,
SIAE, 2005, F5 Bir)E A Eo HF 7 MM R, A& FIT oL

o\mek, 014 HPLYPE HEFAE T WEDANAE HE A7 AR,
A TS P

e

AN, 2012. FFFE HEHANAE FAEET £Y F

A
NS

W &g

7 A

-

VEW, 14, Hpe) LHTpAuE P52 9 MO AFZREAMBW B o7 vhx
[e]
=

20, 012 FHHT BLASAANNEY FAYE P59 HE-FFPEY UYS F

Heoz- ANESEE. A& atsL

285, 011 G2Al7} P T T GG AR EA B, Ak =

HAA, 2010. HEEjQl L7F~ AE feF iR as ¢4 A =R Bakde
Fri et
Frmel N, 2016, PE/ifet fERe) Bz e FE Spofarol Rakgbmel st
N4, p.82.

ol
==

&8

IMO, 2018. ISWG-GHG 3-2-10, Analysis of the impact on States and the implications of

speed reduction.

IMO, 2018. ISWG-GHG 3-2-15 - How speed reduction can ease international shipping’s

path to zero GHG emission.

IMO, 2018. ISWG-GHG 4-2-9 - Review of candidate measures to reduce GHG emissions

from international shipping

IMO, 2018. ISWG-GHG 4-2-10 - Short-term measures to reduce GHG emissions from

international shipping

_42_

Collection @ kmou



IMO, 2018. ISWG-GHG 4-2-13 - Proposal for a programme of follow-up actions of the
Initial GHG Strategy

IMO, 2018. ISWG-GHG 4-2-14 - Possible approaches to improvement of SEEMP

IMO, 2018. ISWG-GHG 4-3 - Relating short-term measures to IMO’s minimum 2050

emissions reduction target
IMO, 2018. ISWG-GHG 4-3-2 - The optimization of routes as a short-term measure
IMO, 2018. RESOLUTIONs_MEPC Resolutions_72nd Session_Res.MEPC.304(72)

IMO, 2016. MEPC 70/WP.7 - Report of the Working Group on Reduction of GHG emissions

from ships

Aol

= A A1 http://www.imo.org

AYe=Wd R http://www.idomin.com

il

ZHEAAA BAE https://blog.naver.com/gwatercenter

o) A A]¥3} https://terms.naver.com/

)

SFHFAEZZZFAL 3l A 472~ http://news.kotra.or.kr

3=d X http://www.hankookilbo.com

h=ol| 14 A http://www.koenergy.co.kr/

Clean Shipping Index http://cleanshippingindex.com/certification

Environmental Ship Index http://esi.wpci.nl/Public/Home

Kotra sl A&+

http://news.kotra.or kr/user/globalBbs/kotranews/5/globalBbsDataView.do?setldx=244&dataldx=1
60083

_43_

Collection @ kmou



o m
ﬂ/..Ao_gv Mﬁ‘w_l o
T U — =
% v T L. kw3 N R
B g T T - F TN I
= o W SO N :u.ﬂ}:
° m % o s 5w R -
! AT = of- o = o° o N X0 r ﬂl 4
NﬂAl N ol Hl%ﬁoﬂo_u Jlau@nmo %_UlimM =
LW 1 ) .J;d.ﬂm_r T 4N & @ O ) R
a__o;_ulﬁ Hqu pT e o o P
DES oz B g A R B o T
o~ oW ﬂiumﬂ_.ga | B Y aﬂu,i < 9 b
O_E.ﬂ% a_@n%@g Mo s ﬁ%ﬁ% amm
mudum; o E.og‘naumgo ﬁuﬂu?maa ,ﬂ%w_% muwrz
) e )| e
) = U 5 N R 8! ® oo iy A HoW o
MAT Wom X W K ) LT = ® o R %A g
ﬂw s orwr% % ) o ook ~+ ™
CE T e K ‘Eﬂl Ar.mﬂa._q G o ﬂﬂ._ﬂa
3N = 7 e RoP R L\ a - Xom L
NN o T LR gD 3 N S o P& T .o
K M- ﬂﬂ?% choT L_%% Wm.w
oy A+ Wo L o B - ) nh 1 Nd He e BT ~
Lohﬁﬂﬂs Ei_/@_oc Mﬂ.ﬁ,@w ﬁmr_fl S
= EEO_EE lose._ﬂe = :_oﬂrw. = Y
.A..;LO o i ) <8 ZT R 71_
ﬂﬂlﬁﬁl@v Mnuwuo_ 1m.£ﬂ_,loﬂ Hﬂﬂ_Aﬁ ]oﬂaﬂ._
= ;ou_wécl_.ﬁu o o o — —~ < @ T
fn o N o W = ﬂmwi E_aﬂa;u d.Aim/L ﬂNr_T
—_ 5 == o —_
xmhﬂu% ﬂz4ﬂ@m H%mr;% Hfmmh_oﬁ 5
‘_luuﬂc | ® q o N o E T T
kAﬁ. @u% Mﬂﬂo% hoﬂax % T M zfﬂ.%dr
ok 7dﬂﬂ%£;o€ T = o 7@.1%,1_; e.__dn ~
iu_ﬂﬂﬂ Neﬂﬁﬂ@u% mﬂlh% bow ) ,%wrﬂau
M_%ﬁ ™ T %ﬂﬂﬁo% T mﬁanmai = T ofp
W oo BN oy B - H N A 2p < ™
o N g < W EHLATﬂr © - N & Jluu%
:_E = o A o o ®oxog ~ Py T w > PE i
ELﬂ_ﬂ W EONLMEJEW %WH%% ﬂwyf@ Mwﬂm@
- o e X L o_,%ﬂ@mmﬂaNrw.Mw Am__dﬂ
Midl By ufﬂAEo} = X o SN N qu_oua_.lr
R o Hu W E T %xma <o O ) Mya_e%uu ! WX
uuuﬂjth_o.aa @ﬂwm%u]iwﬂmﬂi ﬂ_iﬁomaq%_% N
RN TRT L of & * N w52 W
- nrm SIS o > W T o = I M M
o ﬂwn b 3 . n._._ E_E E..* L._L - X o) = i
BT = o] x © ol o A o] oo W
,ﬂw‘mn7 ﬂPl‘nnﬂo: mﬁoML,_ﬂOﬂ
o AR Mo,aﬂ ﬂ]JHE]
%1@@@% D
o] B
H o o
0

- 44 -

Collection @ kmou



FE 2%

4B 3 93 (MEPC) 9

7h AEAGH FEEE AL AT Zuro] 74
BEAY3 722k AQut 39E AXAM Haw vt
MEPC.304(72)5 =} &3}t

S &k A
o)A = A7 3} 7&%“ ke =9sta vk 71FHs ggs fsted AR 24
How, 20189 49 3F3A

=

%7] 72kl Resolution

A A7 7 MEPC 72210 A3t L2471~ HEAege 535 o vl sty
Az es S 2008W ] 2030 A 2 31,

_>1
N
(e
D
Do
[e>]
o
[e>]
an
L3
N
BN
o
N
=
2
[o
I
23]

F= 50% 7

ml
4
9,1‘,
fr
S
o
I
2]
il
P‘L

p

2050371 A]  Z=nj
|

Ned z=A e ol@e 9% MMl oUA EEAN 7EH G A AxH g
ZE oA m, ¢¥2A oYL AT AUALE Bel: a&zi%ﬂ—aﬂ ezt
MERe BUHY, 4% 9 BuE 9% FBHEe] ol AuHm Aok SAw
AR EAE EHE Bad d@ A4S 1‘%01??}2_%’%1, eazte MEg U@

B APl E FAN L] LAk WY FHS A FANAI T =P E
A1 =S WHFU =AM B FFI eAsts MEAL T1Ee] AAZ

3}
E3E BHSGT Uil SAts MEAY e FAADUNE BES Foho
ezt MEAZA @ WH PHAYE dEsAoM, s HH%%X%H

EhAQ Ugue ANST S sleagiol FulSL olrtor & W

(<

_45_

Collection @ kmou



	제 1 장 서론                            
	1.1 연구의 배경과 목적                     
	1.2 연구의 방법과 구성                     
	1.3 선행연구 분석                       

	제 2 장 선박기인 온실가스에 관한 국제적 논의             
	2.1 국제기구 및 주요국가의 온실가스에 대한 태도           
	2.1.1 UN                         
	2.1.2 ICAO                         
	2.1.3 IMO                           
	2.1.4 NGO                          
	2.1.5 주요국가                          
	2.1.6 우리나라                        

	2.2 IMO 온실가스 감축 로드맵                  
	2.3 국제해운 온실가스 감축조치                   
	2.3.1 기술적 조치                      
	2.3.1.1 에너지효율설계지수                   
	2.3.1.2 대체연료                       

	2.3.2 운항적 조치                      
	2.3.2.1 선박에너지효율관리계획서               
	2.3.2.2 에너지효율운항지수                   
	2.3.2.3 MRV                       
	2.3.2.4 선속규제                       
	2.3.2.5 항로최적화                       
	2.3.2.6 시장기반조치                       



	제 3 장 온실가스 저감기술의 경제적 효과 평가              
	3.1 평가의 개요                         
	3.2 평가의 과정                         
	3.2.1 선체 및 프로펠러 소제                  
	3.2.2 구상선수(Bulbous Bow) 최적화                 
	3.2.3 선수미 흘수차를 이용한 저항감소 방법(Trim 최적화)       
	3.2.4 가변속도제어 모터                      
	3.2.5 감속운항                        

	3.3 한계저감비용 분석                     
	3.3.1 한계저감비용 분석                      
	3.3.2 한계저감비용 평가                      
	3.3.3 시장기반조치 도입효과                  


	제 4 장 결론                          
	4.1 요약 및 결론                       
	4.2 시사점                           
	4.3 향후과제                           

	참고문헌                          
	감사의 글                            


<startpage>11
제 1 장 서론                             1
  1.1 연구의 배경과 목적                      1
  1.2 연구의 방법과 구성                      2
  1.3 선행연구 분석                        3
제 2 장 선박기인 온실가스에 관한 국제적 논의              5
  2.1 국제기구 및 주요국가의 온실가스에 대한 태도            5
   2.1.1 UN                          5
   2.1.2 ICAO                          6
   2.1.3 IMO                            6
   2.1.4 NGO                           7
   2.1.5 주요국가                           9
   2.1.6 우리나라                         11
  2.2 IMO 온실가스 감축 로드맵                   12
  2.3 국제해운 온실가스 감축조치                    15
   2.3.1 기술적 조치                       15
    2.3.1.1 에너지효율설계지수                    15
    2.3.1.2 대체연료                        16
   2.3.2 운항적 조치                       17
    2.3.2.1 선박에너지효율관리계획서                17
    2.3.2.2 에너지효율운항지수                    18
    2.3.2.3 MRV                        19
    2.3.2.4 선속규제                        20
    2.3.2.5 항로최적화                        21
    2.3.2.6 시장기반조치                        22
제 3 장 온실가스 저감기술의 경제적 효과 평가               26
  3.1 평가의 개요                          26
  3.2 평가의 과정                          27
   3.2.1 선체 및 프로펠러 소제                   27
   3.2.2 구상선수(Bulbous Bow) 최적화                  27
   3.2.3 선수미 흘수차를 이용한 저항감소 방법(Trim 최적화)        28
   3.2.4 가변속도제어 모터                       28
   3.2.5 감속운항                         29
  3.3 한계저감비용 분석                      30
   3.3.1 한계저감비용 분석                       31
   3.3.2 한계저감비용 평가                       32
   3.3.3 시장기반조치 도입효과                   34
제 4 장 결론                           38
  4.1 요약 및 결론                        38
  4.2 시사점                            39
  4.3 향후과제                            40
참고문헌                           41
감사의 글                             44
</body>

