A&7 201208

IMO 2AI7IA AR [HEEX(MBM)
ot i

OHOEA X daro
kmr) PRSI
KOREA MARITIME INSTITUTE



ol

=

-
(o}
Y

), M5

It
oll

X
11, M4

oF

~ad

=4
rF

¢

D MI3EE

81

D

__o.ﬁ

<

ok 9
A1 A7)

9]

(=
P (3
==

oll
<K
RO
&l

for

At

o
sl

17 RIES

x O
—

&2l Xt

gl

*



Ao AFeusE Sk Aol tah H3Hel e} =oj7) A
AARCE A% Folth. olo] H-g3le] dle Hoboll 4w AT

o
Sl £A7lAE FolnA F1EH, LA, ARIINE 2AS Atelo,
Ned zAsh LM 2AE 20139 19 1938 A AA Aok ke
2 257 ARty AR sAISA A= Al WA SATES At
) @1 A|AF7]HEz x| (Market Based Measure)of] gt +=9]7} stalo|c}, o]of Zt
2 9 S5 Ae] vAlel oejo] Rgehs tieke AtaAn, 24

_\E
T
&
N
N
X
X
e
(¢}
o

H1
rl
it

A7k =

%
i)
of
o,
N
1o
ot
o

(e
e
-
rlr
e o
n
1o
o
o
fof
4
e
-
1o
o
o
P
e
4o
‘Q
-
1o
1,
o



Ho]—

she d) & wgo] Holth B3 A7 A4 551

ot oAk ot 1A

- ZRA G A gk

tep ob22] of7]of dAusiAle AR o A7 wer| 714

A7IHERR] 9] Imfol ShAf =ofo

s}

dodhe H & EiAN7E Egol HYIE 7

20129 12¢

<
o
D



Executive Summary

0

!
K
ﬁo
o
B

NN N N

e
o
oF
HH
ol

7

D A7+ Wi

pul

B

‘_,wmo
~

on

-
e
)

of
2) TEQ A A] rrvrerersersseisissis s

) 715

16
17
17
21

op

3

Al;l_‘}—

HA171 -]

9|

2. =

1) 7|<=A ii](Technical Y (Y01 ) R R R R U IR IR R R IR

] 22X (Operational Measures) -+ - eeeeseessesssmssesssnisinsinins

23

3) /\]7(‘3¥7]‘?_]‘}_7‘<](MBM: Market-based Measure)-------~-------------------------

24
24
25

35



i | IMO 247k~ A

38

38
38
41

] EH?_]:QJ 7]%34_ %7}_

+

;OO

2] A2l

)

1—7]tl

_AO

1 Al

2) Al

g7k

s

- 55

AL
.OO

)

o

3H%/ﬂ-§94 ’Zr“i‘"‘%

1)

56

59

59
. 59

Mo

z1
o}

3

60

61

61

) BFZRT] Q] e s

62

63

)
w

—

63

66

iod
[

._A_“_

68

e

ol
ol
=

i
%0

. IMO 2&7IA AE7[-EZX|(MBM) CHS

[=]
T



[ =t 2l iii

B A9

o
o

14

15
- 16
30
- 37
39
45

3.3, E]-.i:/ég]x].éxé 7]1?:]—19] 1:]]_1—]7_

3-4. 7}

50
53

24, JT AFQD Z R cvereeeeessssosiss s,

2-3. CDM AFQ] ZH L reveeerersssmeisisitisii i
3 25, AlA

st
st
st

w

| Al

Z

=
K3

54
- 54

of



iv | IMO @AIZkA ARF78kzA] (MBM) ch&efol o2 |

oL 1

T 1], QT BB i 4
TR 21 HIE T AT HFAD e 11
2 22, W= Aol Z7)d olAlaler A wEEkal 7| Al Z=A e 20
28] 23, IMO EEDI FFAQ] T v, 20
1% 2-4. SEEMPO] 4THA| O] TPOF cevrveermmeiniiiniiiiii 21
18] 2-5. SEEMP AHZEOEA] oveiiiiiiiiiiiiiii 27
T2 2-6. GHG Fund ZJE I coveeeereremmemmsemiii s 25
T2F 27, BTS FP YD oo, 27
T2 28, EIS IR v, 28
T2 29, SECT IR e, 29
TIE 2-10. RM ZJ LI ereereessssensisteisiis i 31
28 3.1 AJAZEER Q] GHEE B IFIE e 43
% 32, A|A7|HERZ] tjoto] &AM o HIR|= JBF e 57



rExecutive Summary J

Impacts of IMO's Market Based Measure(MBM)

on Shipping Industry

Internation Maritime Organization (IMO) has proposed three main schemes to
mitigate greenhouse gases (GHGs) from international ships. The three schemes
consist of technical, operational, and market-based approach. The first two
approaches have been adopted by IMO and will be started from January 1 2013.

The third approach for reducing GHGs from the ships is being discussed by
IMO. Several alternatives for the market-based measures have been proposed. Of
the alternatives, GHG Fund, Emissions Trading Scheme (ETS), Efficient Incentive
Scheme (EIS), and Ship Efficency and Credit Trading (SECT) are mainly
addressed by IMO's member states.

To make a good decision among the alternatives for the benefits of Korea
government and industries associated with the MBM, the study carefully reviews
current status of the MBM's scenarios, evaluates the pros and cons among the
alternatives, and assesses their impacts of IMO's MBM on shipping industry.

We consider both qualitative and quantitative approaches for evaluating the
impacts of IMO's MBMs. For these studies, we perform expert surveys and
consider multi-criteria decision analysis (i.e., AHP).

The analysis results show that GHG Fund and EIS may be considered for
supporting one of MBMs by the Korean government and associated industries. In
addition, shipping industry will have negative impacts by adopting any MBM; on
the other hand, financial industry and shipping building industry have positive

impacts even if the degrees vary among the alternatives.
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o] A 20091 MBM Work Plan(#]|59% MEPC 3]9])& Alzto.z A|&F7|HEZ ]
of thgt =97} Edhs] o]Fojx]aLl itk
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SFANAZ O] AReAZLS ERRe AR, 7164 SuolAe) A

vl A7} A zFEHolo) & AAA<(EEDIL:  Energy

o

>l

Efficiency Design Index), =324 SHo| A 2A7FA A7HQEQI HEA oY
A 78 3R S(BEOI: Energy Efficiency Operational Indicator)} &4, A=}
oA &g WA S A(SEEMP: Ship Energy Efficiency Management Plan,
SEEMP), ulx|9to 2 7|&4 - 4 2x]o Hebd ZHO| wjEdA A
QF To BAAAS 318 SE AR WERX|(MBM: Market Based Measures) =
27 R TR 4 ek

1) 7|&™ XX|(Technical Measures)

A7 A 93t 71€ % X9 EEDI= Marpol Annex VIof| 7}
UL, 20139 149 1L4FE AlxAeo| 4-8Ect EEDIS =8 42 a&
ol AXxp dure] dhs et AFa Adre] a7 Co, vl
A= vluLsty] figkelth EEDI= Aol ofyA|asS Yehd= AAA
24 1E29] &2 1u}Y(nm: nautical mile) =53 wf LAYsH= o] Alts}et
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(1) Attained EEDI

Attained EEDI= i Aldke] CO, HiE EA4S Uehle o=,
attained EEDIZ AF&% 7F-2 IMO7} 4F4 5F+= required
2=t} Attained EEDIA-2 MEPC3|9lE 53 dH 44 - HelE]
AAEEWG) S ThT} ek
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t MEPC 59
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H [ZCFWEE SFC\JE: P‘JE: (H :f}c] {ZCFAEI SFCAE! PAE:}

J=1 i=1

Capacity x V,xfy GHG-WG 1

3HA|4E, Attained EEDIS] A|4bAlo] it S =] Qiebal SA|etie, 7|3
AT HES AR A7) (capacity) o £ 5
T3 4 Qe FHiel dEkE vepdch #2149 A

1
B AL AR RGN HESHE ool w44

11) $r=+4+, "IMO GHG Convention - Progress & Challengess, 2012. 4.
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(2) Required EEDI

Required EEDI= A A7 GL7F A2 Ao tfst 2A7FA FAIS €6l
AABHs HEA Q] FAZS Sl o] Required EEDI= IHA 10E7F 4
Auke] CO, W& AFER A7) el AFEE SA]o)A 3] EA

& Hgato] 24 7| H(baseline)o] AYOIEE Fako] Agaich

Required EEDI= (1*%)X7]%/ﬂ (A 1)

(4 Dol X 7IEAlb) "8l +7F A=rla(h)e el 71EA
(baseline value) AAFAL (4] 2)e} Zth

7154 = ax Capacity” © (4] 2)

EAe glo] AFE BA 108 A4RE B A4S COMEE)
AZEO| B|FRAL Foto] dlojxl Aotk HEM COMET AL 9
S| A A4 (4] 33} ek

nME
1903 P, +215P,,

3.11x =
Capacity XV, (4] 3)
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2) "X XX|(Operational Measures)

EEDI: 2AI7FA 7128 98] 20135 E AlxAout HeEL 74
2 gtAloltt. ®bHo] Aub oYX &g e A S A(SEEMP)&} o q A&
SPAF(EEO) = dEAT ARA BEoA H8E= 924 2Xo|tt

L

(1) A9 ovAEs B=ALA

SEEMP= Al 23] o qz] a&& FgAI7|AL ofof w2 2AI7kA
olst B o & 2013 1Y 195 E GT 400E o]Ate] &=
mglgh BE A U A2 JAskshTh SEEMP A HE
, A3 (Implementation), 1] E| & (Monitoring), H7} W 7} A (Self
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SEEMP 242 915 MEE ATe e <13 2559 2ok

A SAMPLE FORM OF A SHIP EFFICIENCY ENERGY MANAGEMENT PLAN

Development:

Name of Vessel: GT:
Yessel Type: Capacity:
Date of

Developed by:

Measures

Implementation | From: Implemented
Period: Until by:

Planned Date of

MNext Evaluation:

1 MEASURES

Energy Efficiency Implementation

(including the starting date)

Responsible Personnel

Weather Routeing

<Example>

Contracted with [Service
providers] to use their
weather routeing system and
start using on-trial basis as
of 1 July 2012.

<Example>

The master is responsible for
selecting the optimum route
based on the information
provided by [Service providers].

Speed Optimization

While the design speed
(85% MCR) is 19.0 kt, the
maximum speed is set

at 17.0 kt as of 1 July 2012.

The master is responsible for
keeping the ship's speed. The
log-book entry should be checked
every day.

2 MONITORING

Description of monitoring tools

3 GOAL

Measurable goals

4 EVALUATION

Procedures of evaluation

Z}&: IMO, MEPC 59/24/Add.1, 2009

| a2 2-5 | SEEMP Mz A
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T B AR ofyt:

EEOI= ol 7|7t 32 188 Al 1uhd(nm) 23 591 A18ke] o]4l

shekd: vjEeHECOxon - i) SR HE Aol 3, AALAL (4] 49k Lk,

Zch X Cps

= Al
EEOI=——— (4] 4)

7|4 j& AR FHE UEUI, FCe ARARY, (= ol4tsleh
AP A G, mS AR SHE--43FBill of lading, Dep Report, FAAR), D=
A1 A8 2] (Ab-log, Noon Report)S el HT]
3) AIE7[HIEX|

AR A 27k GRS Sle) FASA] L 2

Sh3 Gl Al WA RXolek. o AR Y WAL el A AF
37144 - 29H EAVORE LAZkAS] RHBEE FEA7]7] oY
tha pEstel, wlg A&Fo|n LAZLA PEEI} 2 A MRS
=9]5}

=
2 aofhen X713, TEE AN A% W 2] ek Al
shul AEATE 7150 A7 2 Aol e AYH AUl ek

A7IREEA ] 71 2AQ] ofoltofi olitsteAS AA HjEst: A
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20104 A7) Fol A 10747 AR ke 20110
AR W], IR ZaEdrh A detls RASAtATE
(GHG Fund, International GHG Compensation Fund), W& 7 ZA=(ETS:
Emission Trading System), S-&<2IAE]E A XE(EIS: Efficienty Incentive
Sscheme), ABta &3 A A =(SECT: Ship Efficiency Credit Trading
System), SIEA|(PSL: Port State Levy), £-=A| =(RM: Rebate Mechanism), H}f
spo} Algk ol 9lck
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GHG Fund: Wlm}ai, 7|22, nhEILe, ol ok, PTACA A2k
9 A Ashe ARTIREA R, A dRg B 9% ugS Rashs A

i O = = T
Lot}

Bunker fuel suppliers: Shipowers:

=l - 555 AR ZINRLE @7 7Y

1 - e

- un ministration S 0E 19A| W22 HEue
4= o YA A EIRNA MBS

GHG Fund Administrator:
- e SESY 2
- RS SR SSEE &
-7 #e A RE
== HEE RE
(DM HEH T
k-2 . Sl

-

' x|

[
!
o

A A9 9)(2012)
| 3% 2-6 | GHG Fund &t

GHG Fund®] A= Al Amgaa), als 4
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Administrative Body:

- H9E WESEH 29

- BiEHAHEA SER FRIEE
- ME 24T Y BUEHY

- 7= #E

AT o

A= AFEe)(2012)
| a= 2-7 | ETS MEC

BE FAYA ek ETS 2|7 1e] S2R(ETS Registry)o] 523
of 3131, ItA & (2~3)S Te]7] ol A&k stk ETS #ej7]4e
A

5
e o] QA SR AT S YL APA ] e
i) ||kl B Ao AU HolE WE PHEE S
RS AET F, vHAT Al A szo) WA Rapal

Grand Farthering, Bench Mark, Auction & Hj&H 100% FAFS 2 Aojsh=

auction*$H4] o] A|QtE Afgolrt.
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@ MuleE3RAH NI
SECT= v]= FollA AlQE & XA sh= A =o|t}. Al8to]] EEDI®F A}
3 agv|Es AAste] UlEng Adke rgAdunEe] ae&add
(efficiency credit)2 FujafjoF stal, 7|&5S Ak AN a&34d

< dje 4= k. a2 83 YR AL (4] 5)¢f A
+ 283U (BC) = (A&7 F (8L, —AA&&(EL)) x B5 % (Activity) (4 5)

o 71 4] A A & 8(attained efficiency index)©] 87| (required efficiency
index) 2t} 2 %, ALY GlS Frfsfiof slal, oje} itz AA|aEo]
aE ]—rﬁu} A5 e, aeAyule Fof e 5 glew, ofF I
T Utk s (activity) 9] dPge® AHA| E-AYYG =9 ol (actual
cargo tonne-mile), X I1%¥ 7| (reporting mile), = AF W F7|o wE
tonne-mile default Z} =o] A|Qt= STl

=2

Elr (required efficiency index)

EIR = ElA
EZ87|F Y 28 M
S27|= o |20 [ SS330l Ss 0 m Jie

1™ 2-9 | SECT WEk
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A gll7|17F &< wiEsFel vlEste Alad dudae] dRete Ak

71 A28 Folo] Aupd wloavtel WESE AHelw, 7 A
gko gk Q1A AA| ARE-SE A RARE-SF =A(flowmeter B+= tank sounding)

® Htstat mMet
vpstulzh AQbeh A7 A= A0 A
£ AAsta olo] wtet A H o R 247 WSS fAISts Alkelth
o714 Aol 59 u|gto]AL, o]F4] A|FAH|(MODU), F5-4] 544k
#7451 A B|(FPSO), 54 H-A414AH|(FSU)= &-&fdo] ot
A 37k ZF AHke] BDN £41% F3ato] sy Aure] B wi&wFS
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FE=AERM) = AAAAEE 7 5(WWE)Z Al AR A R AR(IUCN)
o] Altet A7IREEA] gt F shuE, IAISAIFRlA AHEE AR

Ao & B Wl A= NS Tkl == AAA
o] BAS B2 o® sta Qlok o= FAISAZIFHIMO) 9] ‘-2 7t -
7HNMFT: no more favorable treatment) 2’1} -3-2ll 7] 5 ¥ 3} K UNFCCC) 2]
‘FZ0 A}E3E QI (CBDR: common but differentiated responsibility)< 2]’ 2]

235 3l NIl vE gl dish HAsH ] Hdkolt

MBM Quantity Price Efficiency
@ ©® =
(o

A

Mot ensured

“.add-on /

Ensured

IMERS
REM integrated

No net incidence on developing countries

2} IMO
| 38 2-10| RM NEE
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A AEAE AdHoR A4 R8T 4 Yt Y A el Fay
AAEL Bare s AR 4 ol Aeug 42 5 9, oo a2
B2 i A oY A48 A 719 e

Slok sh= Ferol Qlek w3k Wi

5l5= 59| B4 == AN(Carbon leakag

SR, S A, b AT AR AE

EIS= sto]He|= Fef(Hybrid type)o] A|R7|Rb2A] Qto.2 GHG Fund
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TEEKAY, BW GAS,
Agan
WILHELMSEN, MAERSK

F MBM Ri=7he gjxjof, F=f, Hepd, ofZdleL}, ARp-tjolahulofel
A& AFEE(2012)



H3E ARIHEEK] S2l0| HY siA

11]2%01]/‘1% E‘LXH’EH/\].7]:[LQ /lkj_[ﬂ_]]‘%/\a]7]»_/_\_ Xﬂ%}% _(H-@_]__ 7]%/&]‘ }—_l,

=GA 22, AR7IRERA] 59 37FA] Ao Hiek wiFd s F8 W<
AESIA. @A =9 A AR7IRERA 9] 7714 diehs HEsRaL o] of
A= FHHE EAskReH 2 digke] et 52 - dAE Adsx=E A
25k AT

Aol Ae A7IRERA 9] T7hA] HidhE IFEE 23 & =4



| A 32 AR7|k2A] Eol9] ofer

24| 39

277 27] BAIE SIS 858 4 Gl Jbs Aol Atk e Hofe}
=
=

[ B 3-1 | AZNEAANY QPHEYY UE 27

Al k=7t et F8 Y&

1% Ain-Sector): A3 A AHAQ CO, HiE A5l 2He = A=

o5 WSC EIS G

2
VAT AR7|EE DAL 1 712 S TAA Zat
] SECT | Aluhah 2t A1u Abojo] A& S(&7]EA
Helg 2 Bk e Aot A=

<
o
off
oy

2 o)7} PSL —ZH} j}z}é}q o & ||| t)-25to] 7|FA] oA A
T e 7% | stk A o

=ik GHG Fund

ok A=

o

o rs | REO MBS FAISL Y 4] wEd
= = & Agstol AA) we] il AL sk AE

A& : IMO AI33] GHG-WG



=

St EIS
SECT7}
=

o

]_

A

}, EEDIO|

It} THCL} BAF

A

9

-

[¢)

[e)

olal, wl=ro] At

7124

(€]

2 o] 7}

(Levy or Fund) W}

A FAIETS), LI Levy

=

|l S

= u
= EEDI
7}
e &

1=]
H
o
T

==

% gk
T

lol B2l = "FAl(Hybrid Scheme), 1231 7]€} Tff
sKe)

1

ot} AlA7|NEA] A= £ % EEDIS} ETS

E fAYEY]

(€]

=
=
3
o] o
[e)
S

=
Al

o

I}
a5

}= SECT7} 7}

ol e

HAHA L AA7]of Lele) Levy ®

=
qo gazidel A7 tEi, @art

j=

7 27 KR 78

Ll
G
7t

=
&

],

—

]_

SN

T
g

|

40 | IMO A7k AA7IBERX|(MBM) ch-gufot 7 |
saA o] =g Fiof whet HEF
GHG Fund 7R3} ETS 7§ o]

7} EEDI®} GHG Fund 7 9]

AtAHE Fe)r| 77
EEDI®} ETS7}

GHG Fund7} o]7)9]
A F=A7F AR
el A, CDM, JI

A2 CDM, JI

°
o

o
kel

} EIS

I
R4

of Lol Ak

B

)

=}

Feol7] = sk,

i

__01_

0

<0
o
il

)

]

4= ¢9lo, GHG Fund9]

o
Ho

of

H_o
5
1|
T
=

—_
o

e

ol

e
)
%
<+

ol

ol
!

e

o it} EEDIE 1%

o

=)

39| ofe]

=

=

A1 EEDI

|

SNl

S
&



|z1]3zP AA7I8RZA] Q19| ofaF BA | 41

o

U R A&7 Ebz 2] A|ekARERel PSL, RM, Z18]al Hlskal A|¢k

3 e 9
of BiEl FHol EAY|7] ojele EAS AT glof, Ve gEoR

2) AE7[8E=R| cHete] 7iEa}t Eot

A A o 3 G FAISAT L ofe] AFEANA B
R E AL Fobol thopd 9AL AASTE SR 2 HaA
&

S|
4
2 BA2 9% A4 2 ol Aolstel, ATAUE Aole] HyHow

waka) AR EEEA 0 ofF tieke Bbelr] 913k, shibe] v)zo] B
asteh £ APolAE ole] Yere BWAksly] 97 2o 2008 39
ASHALZ) T AISTA MEPC Slojoll ] EEH A} 2A7k2 FAIE 95 97}
A 7)EA2g Bk FEor qejstgrk A LAZA FAS S8 7]

Bz thewt grh

1. A AMA 247k =0l 8oz 7]oJa Z(Effective in contributing
to the reduction of total global greenhouse gas emissions)

2 R PAS 98 BE s FET FHEL A8 A
(Binding and equally applicable to all flag States in order to avoid
evasion)
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13) Grouping and evaluation of proposed MBMs by Greece(GHG-WG 3/3 report).
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