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AHP(HIZ 32 M8 ): Analytic Hierachy Process

BCC: Banker, Charnes and Cooper

CCR: Charnes, Cooper and Rhodes

Cl(Y&M X|Z): Consistency Index

CR(H|Y2+MH|&): Consistency Ratio
DEA(Rt=2Z2HEM): Data Envelopment Analysis
DPF(ONAXZLAR]): Diesel Particulate Filter
DMU(SIAFZEH?]): Decision Making Unit
IMO(ZHIiALZ|1): International Maritime Organization
SAF(X|&7t588R): Sustainable Aviation Fuel
HEV(5t0|=2|= XtSA}): Hybrid Electric Vehicle
PHEV(E2119l 510|E2|= Xt=XH): Plug-in Hybrid Electric Vehicle
FCV(H=MXIXSAL): Fuel Cell Vehicle

IRA(QIZ 0| Z=H]): Inflation Reduction Act
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EXECUTIVE SUMMARY

A Study on Policy Support Measures
for Coastal Small Shipping Companies
to Achieve Carbon Neutrality

Hee young Ryu : Hanna Kim - Ki-jin Kim

1. Background and Purpose

= The International Maritime Organization (IMO) has strengthened
its greenhouse gas (GHG) reduction target, shifting from a
50% reduction by 2050 to achieving carbon neutrality
(Net-Zero).

The shipping industry accounts for approximately 80% of global
logistics and 2.5%3% of global GHG emissions, highlighting the
need for regulations on sulfur oxides (SOx) and nitrogen oxides
(NOx).

Globally, the paradigm of the shipbuilding and shipping markets
is shifting toward eco-friendly vessels, intensifying the

competition for market leadership in the future.

= Small and medium-sized coastal shipping companies face

vii



challenges in transitioning due to high costs for adopting

eco-friendly ships and insufficient infrastructure.

Most current policies primarily center around large international
shipping companies, leaving small and medium-sized coastal
operators relatively marginalized.

Coastal shipping, which plays a vital role in the national
transport network, suffers from over-competition, declining
profitability, and outdated infrastructure, all of which significantly

exacerbate operational difficulties.

This study aims to analyze the current state of small and
medium-sized coastal shipping companies and propose
policy support measures to promote the adoption and
transition to eco-friendly vessels.

Developing tailored strategies to address the unique characteristics

of the coastal shipping industry is essential for systematically

responding to increasingly stringent decarbonization regulations.

2. Analysis of the Coastal Shipping Market's Eco—Friendly

Conditions

1) Changes in External Environment

= The IMO’s revised 2023 GHG strategy has set targets to

viii

reduce carbon intensity by 20%-30% by 2030 and 70%-80%
by 2040.



EXECUTIVE SUMMARY

= The EU's "Fit for 55" initiative introduces the ETS (Emissions
Trading System) and the FuelEU Maritime Initiative to reduce

carbon emissions in the shipping industry.

2) Characteristics and Challenges of the Domestic Coastal

Shipping Market

= Coastal shipping is more eco-friendly and cost-effective
compared to land transport, yet suffers from weakened
competitiveness due to insufficient port and fuel

infrastructure.

- Most vessels are second-hand, with aging fleets exacerbating
obsolescence. Excessive competition results in low profitability,

leaving little capacity for investment in eco-friendly transitions.

= Coastal shipping plays a vital role in supporting citizens'
mobility, sustaining the national economy, providing an
eco-friendly and efficient transportation mode, and

managing and expanding marine territory.

- Given its importance, customized support policies reflecting the
realities of small and medium-sized coastal shipping companies

are necessary.

3. Domestic and International Coastal Shipping Support

Policies

ix



= Korea's coastal shipping industry is supported through
policies such as the Coastal Vessel Modernization Fund,

interest subsidy programs, and fuel tax subsidies.

= Major maritime nations have adopted a range of policies to
support the transition to low-carbon shipping. In the United
States, incentives are offered to facilitate the shift to
low-carbon vessels, while Japan focuses on expanding
ship-sharing construction systems and investing in
innovative eco-friendly technologies. Meanwhile, the
European Union strengthens its economic measures by
implementing carbon emissions trading systems to drive

emissions reductions and promote green shipping initiatives.

4. Prioritization of Eco—Friendly Transition for Small and

Medium-Sized Coastal Shipping Companies

= According to an AHP analysis, financial and tax support
measures, including the expansion of interest subsidies and
the enhancement of tax benefits, were identified as the most
critical factors for creating an investment-friendly

environment.

= Based on survey results, customized policy support measures
were developed to factor into the realities faced by small

and medium-sized shipping companies.



EXECUTIVE SUMMARY

5. Policy Recommendations

= Stabilizing the management of shipping companies and
fostering an  investment-friendly environment for
eco-friendly ships can be achieved through financial and tax

Support measures.

= Revising the Shipping Act and utilizing the Win-Win
Cooperation Act can support eco-friendly practices by
facilitating partnerships between shippers and shipping

companies.

= Establishing infrastructure and providing specialized training
for seafarers are essential for creating the necessary

conditions for the adoption of eco-friendly ships.
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Moutzouris et al.(2024)= ZeHd Akt AE52Q1 Aute
(TC rates) Zeu|d 4 A=A 59 Hlo|HE AMESIY] Ca
A8t Aframax 249 18 A7F Ejn])] F3F Q20 4 }93\‘:}
TAR(Threshold AutoRegresswn)— AHESto] A A%

B-EZ710] OE aE Wgstalon, ArF mEju|dd o|[ 7] A7t
nEu|Adat Ao 3530 9T e A0 T e EF7|HH
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o WA= FFE w46kt B4 2, ECS B3 A o] 45| AA]
AL 712 S AR & JRA0] WhE 23t =7t ol ER o]ofA AAL
o] &7 A 44 A EEE € 5 U< RIS

4) Moutzouris et al.(2024), pp. 3-7.
5) Schinas, Ross, & Rossol(2018), pp. 303-304.
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6) HH0|(2014), pp. 153-157.
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Aol A3 4 ULS FAHAL.

Chatzistamoulou & Tyllianakis(2022)= 8 $47149 &2 A
(Circular Economy, CE) & #o] QAbEA o] JF vA+= 82, &
5] A 29 o] gt X]4]9] FakE A6l 12) 20169 Flash
Eurobarometer(441) Af#|o] Z= et AA] A |45 AMgsto] §9 28
A= 10,0517 719 B2 AEE he s £4& Jgsialon, 7Y
o] 7kl AEo} oAbA 7He] WA/ TEsto] 2 e et H B
¥ (Switching regime model with sample selection) {22 A&}
Aok 24 Ay R A ALBH 5 A ol g BEE
7 7190] %A 92 71940l Hlste] CE &l #old 7
05% == A& Yy A AH et a4 FE b
o] Q5= o] FRl=Ich

b

Cheng, Tang, & Cheng(2024)= tiTt AN 23070 547192 1
9 Y AE ARE ARESto] tint AEo) A A2 919t 570 A 5
e A, gAE Ve =Y, 34 2 B4 71 A, A A, o
U 2] AEhHo| JFS FEA5IqTt.13) mloj& AAdAlS B4 Ax), g Adu],
A 7e =Y, 34 2 A71E iAol AT ARt AHEAE 7
= 38 89107 molEQirt. o%

=

o =
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e
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12) Chatzistamoulou & Tyllianakis(2022), pp. 4-8.
13) Cheng, Tang, & Cheng(2024), pp. 8-12.
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9 T ALFHoR A9 FEo] g2 Ao YETHD
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o AE AT eES FHog P §ig Aol 20309
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2 EEQJE**H w2 F7F SAVIA AERREE ST 5 e AT
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jud
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14) Z20|-0145)(2022), pp. 84-100.
15) BHHH, ‘OHX|E 2 7H4" 2t MO X|(R12HE =4 S) AHE St FE0| Uoide SAHSE f2/0|st
2t EELX| QUL (Z20]-0145/(2022), pp. 99-100.)
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H1E o2kl tiLhel 2 Hst

1. Q| sy

=224 7|5H3e gl 3oyl st =AISAE
(International Maritime Organization: IMO)2} 5-H Y ¥3](Buropean
Commission: EC)E 402 2AI7IA 7t} sjshd Heo] I35t 2
29 A7 A= QU

(8 2-1) IMO =H| o2 &aH LY

Addressing climate change
Over a decade of regulatory action to cut GHG emissions from shipping

Committee outputs

Xi&: IMO SH|O|X|(ZA4Y: 2024.10.08.)
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19979 MARPOL(International Convention for the Prevention of
Pollution from Ships) GAF2]oJoA “Aduto2RE9] 7] 1
A (Prevention of Air Pollution from Ships)o]l &St S &2
MARPOL Annex VI7F AVEE AFOE, 20110 MEPC 622 3] 9]0l A]
A ZA YR E&A X (Energy Efficiency Design Index, EEDI)?]
et FATE ZYE O] A S 2ATEA o] I HR9] 4 9l
= 7t ZEH )16 o]F 20184 724 3]2J9} 2023 804 3]
A ZATEA S BRE 27 At 7§ Amendment)O] e = HA]
Aeto 2R E 9] 2AVEA o] e fAI7E etE L ok

Adeto =7 WAsks 247 5o Rt IMO 271 AEellA 2008
| ofH] 203097HA] AT 24 40%, 20509717 247k wiE &
T 50%E A= FHIF AAIE A7) o]F 2023 807 29|
Al 205097HA] oflEoF gAHlE WU-AZ(Net-zero)g HIEE Sk
2023 IMO AlEp 247k~ A5 A=F(2023 IMO  Strategy on
Reduction of GHG Emissions from ships, °]s} 2023 IMO GHG
Strategy) 7H7JQto] Aeiz|o] SATVIA HS HHX|7E FFE U 18)

20089 tfH] ol 2A7EA wiEFE 203097H4] 20~30%, 20407t
A 70~80% =T 7 ERVF HECH, 2030W7HA] =A] o
S AREEE AA ofR]9] 5~10%S 2A7FA A7t 7]E, A= 9 o
U & tfAstal 20279714 71€4 240 FAH 845 Y 5712
SRAE NPTtz AR Heto] A= S 1920)

16) 01 &UZ=-A0I1(2023), p. 397.

17) ghetd-5tAH(2019), p. 1.

18) IMO GHG Strategy= 53 S22 -0, 2028 720 71£|=l= MEPC 82/E S5t0 THS 71y
0] 0|20 o=

19) 71&% Q4= oY R RATIA FULE HANO R UFA7|= S5 7|8 oY HER BEX(A
goal-based marine fuel standard)S 2|0|oHH, ZAXHA QA E EtAN| S 24 TIA 71 IFHLS|
7|86t 2RI Q|ojg
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oA EU AP YY3](European Commission)= 2021 7€ 14¥¢ &
¥ J19d(Furopean Green Deal)2] 2050‘5 gAY 53 ‘:1'*39‘ Skl
A3 o= Fit for 55 YW HF|RXE FHSISITE Fit for 55'=
203097k 19909 HiH] SAEiET 55% % %—~ %E HEe
&AL FU-ETS HYY} FuelEU Maritime Initiative =4S Edf] HQt
< A-Hh=rt2D) 5 Rk Algo] wet MAN= EU Iuf s 23l o
2 Ay H: 247120 disto] 2 H ARl HAA Eolods FEstA H
AZFA TS ARRol et AgAQ0 AR ARt s AdEto
to TAI5ks B2 = Aok dd IMO AI=ke] Atolzdoldt.
Al 812 MEPCOlA 2A7EA Beg 5 ZA1A siAUES] H9,
IS 7145 MARPOL Annex VI Chapter 69| Aldo] goJs}
79tz 2](Market Based Measure, MBM) =9 st =9&
F&akekal QIeh22) Teu 2AVEA BEal] A8 A8 Ve 9 29
WA & ARARY 9ol lo] AR Aes Slh= 7 o|siEATE A
3ol "t 2E Qo= dao] ol dEr.23)

oJA™ IMOS} EUE FHo= 7|5 Hsle] thiAjsly] 913t 2= she
A THA HehEo] w=o=al ot AAZIA] =9HAL Sle F4 R
el o3} 2ok AR, Ae AR GHG i ATHAl, B4, A4t

oNAA] T&71Al, A, GHG Mi&8Asd 474 v s damEd
5 A1HF GHG wi&ol gt A1 2Ajolct. & Hofjal= 7t ¥ioto] tfs
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2) Mdt ARF GHG HHE ZHWA|

IMOE AldlolA HiEEE QPEAR 3t 7]y UAE 95}
19979 MARPOL Protocol 1997 Annex VI(°]3}, MARPOL ANNEX
VDE AlEsIe. 20059 59 19978 3 447} ago] net

AA i ECAS tdo=2 242 BHSOx) T 4.5%, 1.5% olste] A
B ARGl efetE 1AL, 2008 e B3 20129 & AT VIS
AT 3.5%, 0.1% olot= 733fottt.24) olof IA|A] &1, IMO+= MEPC
702+ ZlojellA] 20209 19 195E ek A=-59] & TS 0.5% ©]
Stz Atehs IMO 2020 iteks FAIE AEsiAnt. E3F 20199
MEPC 73% 31915 &) Hi717kA ASFAI AR (Scrubber) HIAA] AdHo]
FA 52 2% 749 R dwE *Eske AS FAske ALl

Aei=o] 20209 3¥ 19%FH YHEUH25

e MARPOL Annex VI 132 wz} 2001 °lF Az &2 8
NZE7F AR 130kW o &499] "Ad AHto] disto] =4 s 4
K9] AAABHE(NOx) Hi&EAI7E A8 3} 20) vi&s]-87]e2 At
o] Az Aw9} 27 d|%ol wht Tier 1~M2 FEHT} 20169 1€ 1
Y o] Fu| Ak, 7lEHs, WEH, 53 5 A4 HiEEAs
(NOx Emission Control Area, NECA)C 2 X A% sfHof|A+= Tier Il
7h A=, 0|99 sfHolA= Tier 17} A-&Hh27)

24) SH2MZH3)(2019), pp. 16-21.
25) ZE24(2018), p. 1.

26) BIEA(2021), p. 7.

27) IMO EH|0|X|(ZAHL: 2024.10.14.)
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H 2-1) IMO NOx HiE 7|&

 MKOHAF M AT Z = St (g/kWh)
Tier
0|%) n <130 130 < » < 1,999 2,000 < »
455 02
| 2000.1.1. 17.0 e.q. 1 720rpma Al 12.1 9.8
45505
Il 2011.1.1. 14.4 e.q. : 720rpm A| 9.7 7.7
—0.2
I 2016.1.1. 3.4 9n 2.0

e.g.: 720rpmYU Al 2.4

ES) n% A8t AIXI9] RPM(Engine’s Rated Speed) $& ©|0|&
A=2: IMO SHO|X[(ZAMLY: 2024.10.14.)

762+ MEPCOl|A] Aekgol| 9gt @ AAlE o= MARPOL ANNEX
[ 43% 7§7o] o]Fojxo] mzt 20244 7¢¥ 1952 B3] 23 A
gt S48 A=-f(Heavy fuel oil)9] ARG} ¥to] FA| =t That A8t
o] ok %E(Securing the safety of ships) A 9l S Zh]o] &<
5]% /{]_Eﬂ', 7] c‘)l- A—]l:ﬂ- m gﬂg_ Ho}/\—]o] 3l ].1— El-Al—
= 57|(Flag)s ﬂ]oﬂ Aldho] tisiAl= Oéf\]x—i_i THAI] A-o] HA
ok T2y 20299 79 19 o]$ol= WA £30] B o] AEEA] &
of B35 Foficks He Aol tiste] FAI7F 82 oo|t.28)

3) Mt olLiX] FEH|

IMO+= 20114 622} MEPCOA A% AuF AA A RE 44 +=
Uz &g 71EA 942 ZAS= EEDI #AIE Mgttt o
2021 76X MEPCOIA IMO 7] = %_Wé flet 7] 29 Uk
2 EEDIE @A & 52 Autol] 283t @A oUA &-&A|5(Energy

—1011 1o,

o}

l

28) MEPC 76 Annex | (2021), p. 2.
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Efficiency Existing Index, EEXD)} A¥re] 23 A HE o]&dl= A
ZFE Z4x(Carbon Intensity Index, CIDE A2 Aoty A1Ero] o
UA] ggof W3t #AIE ABtetar )lth29) Al A5 189 32 1301
=50k o HiEEe co, %S ALt AedRkitte 3881 7HAIA]
g Ag AlEol ARSEe RS SHA AoldE 7. EEDI®E
FEXI= 7| #&8, AsEEES(Dead Weight Ton, DWT) 5 AlHko] A
¥ FEE ARSol= WH, CliE 98 AR, 23 A9 & At 23 J=

2 Agote] A5E AME

EEDIZ} Aol wiet 20139 1€ 1Y o]F Az A<fo] Ad=E= &
£ 400F o149 Au2 EEDI 5]-&%k(Required EED]) 7|2 35A]
7|=E AAEolof gt ES &3 A AR EE(International
Energy Efficiency Certification, IEEC)S gqtotof sh, Aujof A
ol X &3 A1 A (Ship Energy Efficiency Mnagement Plan,
SEEMP)E H|Z|5tooF gHc}.30) qiek AMuto] vi&Es| 8 7S 2ot 7
$, = A9}9] EEDI(attained EEDI) ko] EEDI 387k 23 A] 3
Adke] ol Wl Hgto] FA]Hch3D) IMOE 2000~2010E Alo] AzH A
Ho] Wt B-&4(Average efficiency)Z 7|E02 /i AFF AP
izt 7128 EEDI |4 872 (Phase)E A7dl E%oH, 5t 7]&
< 78kstal Qith.32) EEDIE 20134 Phase 0(0%)2 AR 20154
Phase I(10%), 20209 Phase I1(20%)E AA 20223 ©]% A{ AF
o] $Foto] Phase M(30%)7F A8 1 Jt}. Phase M= 2025E5E A8
of7goll ot 743k MEPCoflA ZEo||A, dtal=4 2 15,000DWT
ol LPG &4 5 371 Aol tiste] 2022 FH Phase ME £7] 4

IMO EH|0|XI(H

Z
St=45(2012)
St=45(2012)
2) IMO EH|0|X|(H

>~

29
30
31

#21: 2024.10.16.)
p. 1-4.

R
#21: 2024.10.16.)

w
S22
z T O |

i
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&3taL 200,000DWT o ZElojH A | A=E= 50%7HA] A3dt
7|= AA8H33)

IMOE= @240 tigt olv A && FAIE 73t flste] 20234 14
195€ EEXI®} CIIE A5t} EEXI= 400GT o4f & A8k of
Fo 2 A=, EEDIE @A Z-&st= 7ldol7|o &9 A% AR}
E3F EEDISF FARSIE. AEe] EEXI(attained EEXI) #te] EEXI 3183k
(required EEXD)}S 23| 7|12 £FA17]4] Eslo] [EECE FHR|
Zatd g Auke] 25to] FAdth 22 AN Y 7By
A=, ovA] && 7HAd 2 55 A5t oyA] 8&4S Mgt
9, AeEAA 13 B9 BEXI 71% $5 o158 A5 [EECE WPt

ojo} 3} 34)

EEDI/EEXI7} AdF AlY HHof| vigs & 7|14 A 2291 ¥4,
Cll= AHre] 3 JHof 78kt 4 A 220t} wahA Cll=
A19] -8 "h4jol| glo] EEDI/EEXI®H AFolE ®3Ith. Cllx= 5,000GT ]
g FAGN SA= Ats i eE AEER, IMO DCS(Data
Collection System)E £t 3" A7 4AH|(Fuel oil consumption)
HolEE EYRE A¢ghS 4RSSt A7t ddof A& 3 JEE
EdiE Aupgabr]se] o2 s ClI 585 AbEstetl, Azt CII 8+
ZHattained annual operational CI)¥ E4FHrequired annual
operational CI)& #H]wstd A(Major Superior)olA E(Interior
performance)7HA 5@A9] S5 FoitA @ch3%) Eea& WHAY 3
W A< DMinor inferior) 8= WA =W Aol 23fo] AgHEr].36)

33) SHRHRAIR(2019.5.21.)(AMY: 2024.10.16.)

34) SHULAE HEXFE(2021.8.24.)(HAY: 2024.10.16.)

35) GHQIAAM- SHBHARREIMIE|(2023), p. 5; IMO EH0|X|(ZA1Y: 2024.10.16.)2 XAIRE HiEtO2
VSIS

36) 4$5(2021), p. 5.
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Adre] A si7H7] flsl AF= AR A| Aol xghe SEEMP
I QAF71Hof| Al&staL, Q1578 o AlAfste] Algo] A4 o] g
o1 =] Aol A A g2FQIA(Confirmation of Compliance, CoC)E &
HTH37) Cl FFEE 20199 A2 71€2® 20209~2023 7]

1%, 2024WA~2026E71A] Wi 2% frastH, 2027~20309 A4=E

SHH EU+ 20259 19 19%2 EBUY SHAAIRA G (European
Economic Area, EEA) @TZ ¥%5k= 5,000GT o4 A2 GHG {
IS FAok= FuelEU Maritimes AT oot & A= Aldt
A= F=(Extraction)F-E AA(Combustion)7FA]2] Well to Wake
A Igoll A sk 247k Histe] 285, 20209 EU MRV H|
oJE|E o|g3to] ARETt 7|&3K91.16 yc0,,/M)E EYRE S5dultt 7|&
< 7gsted 205097H4] GHG HYE 712 18.2714] Zeleitt= Ag
o]t} 39

FuelBU Maritime 7|55 $%3H4] X2 Alole Eao] Fabdrt. A
o] g GHG o=t EUY B3l GHG Atk 7|&2 Ao]
HIEFO 2 CB(Compliance Balance)7} AFEE| 11, A<o] WA 1 9F
o] Hl#ot= Ha(Penalty)o] FaETh £, 2ol NAQY) ol A&
e A% F7HQ1 o] 7HbET404D o] Qo% e-Fuel2 &7l
RENBO(Renewable Fuels of Non-Biological Origin) &2} 37t
of gl 91 Aete] |AFH U5 On-shore Power Supply, OPS) A&

=

i

37) s SH25HANEZMIE(2023), p. 5.

38) SiUAtE HEXFZ(2021.8.24.)(ZAHQ: 2024.10.16.)

30) BRHSAR(2024.8.21.)(ZM: 2024.10.15.)

40) YOZH(Surplus)2t A& (Deficit)oll LIS 0 Z(Banking)Zt X1 (Borrowing)0| 7Hs 31, 2047t
SRASH Mt Z20| BSH MEEo| CBE §HAI6H0] Aldtats E&l(Pooling)0| 1 EICH

41) 3t=242(2024a), p. 14.
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Foll daiA= oF A Fofsha, ol fut Al Eae FaRith

4) GHG Hi=SHEHH 23

IMO+= MARPOL Annex I, II, IV, Vol 9JA3}te] H5(0il), 5=
A E&(Noxious liquid substances), AldtozHE =S 3K
(Sewage)S}t H7|1E(Garbage) ZH-E 2] 3]0 dS #|s}7] S5t B0
2 U7 F9ES ‘5 AY (Special area)2& 2|75tct.42) o] A
dlo 2 HE S (7] ¢ ®AE ot Annex VIZ} AIEEHA] ECA7F A
A=At ECA= A 4I5S 8iE&S AIgtsh= SECA(SOx Emission
Control Area)?} AAAKSHE W& AlRtol= NECAZ -2} 43) ECA
2 244 392 MARPOL Annex VI. 13% G6BHNECA)T 14% 3%
(SECA)N 7+3=o] glom, @A71A] = ECA sf9o] SECASF NECAR
Aol A= o] At SECA= B 7 0.1% olst AH g AR,
NECA+= Tier Il a4 A17F A-8-Hoh. ?HH 2022 792 MEPC
oA AF3HE A7t SECAZ A oh= 7Hg<to] Ag=]o] 2025 5€ 1¢
e dEf & T AV 282 oFolthdd EF 39k 82%
MEPCol|A 7yt =59t 2 golsizt &, A4t nAHA 4]
£ 2% Zguke Al BCAR AFE 5 /B 20269 59 1Y
52 dag oigolr}.45)

42
43
44
45

IMO SH|0|X|(ZA: 2024.10.16.)
SoARRZAIE] EHO|X(ZAY: 2024.10.16.)
IMO EEXt=(2022.12.20.)(AAY: 2024.10.17.)
IMO SH|O|X|(ZA: 2024.10.17.)

= T = =
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(B 2-2) IMO HIZ S5 XIS 345t

g = yEH R
H=E [e;] x|
H=SHIoH THiEE (Adopted) (s o)
, SOx 1997.12.26. 2006.05.19.
Baltic Sea
NOx 2017.07.07. 2021.01.01.
SOx 2005.07.22. 2007.11.22.
North Sea
NOx 2017.07.07. 2021.01.01.
, SOx, PM 2010.03.26. 2012.08.01.
North America
NOx 2010.03.26. 2016.01.01.
United States SOx, PM 2011.07.26. 2014.01.01.
Caribbean Sea NOx 2011.07.26. 2016.01.01.

£1:20169 1€ 1Y 0|F HZXE 0] oid siES 2ck= MEH2 MARPOL Annex VI. 13% 532] NOx Tier

Il EZ=S F<510F &f

2:20254 5& 1Y 0|% X|Zal il Al & oy
A=: IMO SH0|X|(AAY: 2024.10.16.)

5) M4 GHG HiSO st ZAMA =X

IMO 7] o] AH=HA 77| AgY ¥ete] shtE MBMo| 224
Aoz =957 AlFegitt. MBM2 o204 viEEs 2A7AS 58
Ao g Ast] fIste] 7H4 7152 XS A 7e= 85tk £AE
2A7FA EHE(GHG Levy), HIEd AYPALZ(Emission Trading
System, ETS) So] ti#2] A3 Heto g AZE 1 9lct 802 MEPCE
535 27] Ak /At 2023 IMO GHG Strategy 7F Aei=o] 7]&
A Q40 AAA Q45 AUt F71AYRRAY AlFe] SAEIL
20259 E%¥ MEPCOIA ZF7|12AFERAE 593ttt dAo] AAH
t}.46) o]of] Mz} 812} MEPCE 7|Ho2 2A47kA e, ol HE A
4 5 MBM 8= 93 ARl =97t AP QUet.47)

N

46)
47)

|H2(2024), pp. 1-2.
b2 M2(2024b), pp. 10-13.

rot g

26



EUE 20219 Fit for 55 UHt #7|x]9] d&koz s P59
EU-ETS ®e 2745irt.48) ol w2}, 20243 1€ 195 EU/EEA
A9 W gt 71&sk= 5,000GT(Gross Tonnage) O o174 & gh& A
Hhoj| A wli&sh= oliketa(co,)E e E EU-ETS7F A&5H, AAk=
AHiE0] HiES 1EY ool ASSk= EUA(EU Allowance) -2
EUAA(EU Aviation Allowance) ®l&d< st g o=
(Administering Authority)ell H5-sfoF gtt}.4950) izl 715k f vi&d
A& Al 23} viEEe] tiste] £9 1007-=9] ¥go] Fap=r, 23] A
& S ES ERoHA g2 AR AER2 EU g 23o] AlgkEch.5152)

YA} A7 S A8 H[E-2 EU/EEA 3]¥= 33t 3t uf At
3.2 it 7t F(Voyage)oll whE vjEEo| disto] 100%, v]3|L= &
ahlo] ojol T WERo] deirE 50%7t 8=, He g 24
7k20] M= A oJAlstErAoA 2026 o]F WEK cH,)It oA A
(V)R g 284 ofHolrt.53)

3t EUQ| g wA| 71zl w2t s> EU-ETSO HU=HA
EUA /233 siAEA] 351359 tial, A7k siede] Heis

& 100%% A4iste] ETSE ©AX(Phase) 0.2 #-83F of|Fo|tt,

48) EUE 20083 2A7tA HIE XMUE 2IotH SHUIEXEHCap and Trade) 2412] HIZ A 24K
EU-ETSE AYSIFILE. 00 2t & CHA MU L 7|2 7H2liA S AIES Sot0] A7HEiE S
O MotE Z 5= RAVIA HIE0| AE0k= HIEHEE FLOi5H HAG=0] HE510{0F SHt.

49) 20274 0|% 5,000GT 04 SHAX|M(Offshore service vessel) 22 M2 Chat MEH0| SHHE|H,
400GT Of 4 XM L Ubtst=M(General cargo ship)fl Tist M T4 MEH XY GEE =9|
s o gy

50) &t=24Z(2024c¢), pp. 1-15.

51) €2 g5 S0l 0 HiE20)| LSt XIE 2R = RKIE

52) DNV EH|0|X|(ZA: 2024.10.18.)

53) EC Climate Action =H|0|X|(ZAA: 2024.10.18.)

54) ClassNK(2024), p. 5.
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(O3 2-2) EU-ETS i

Ho

ot
e
ikl
)
X

EU ETS Extension to Maritime Transport

Introduction Timeline

I TN VN NN T T

Ship sizes and types MRV review ETS review

Cargo / passenger ships* First surrounding year
(5000 + GT) on 2024 emissions
0ffshore ships First surrounding year
(5000 + GT) on 2027 emissions
Offshore and general Inclusion in the EU ETS to be considered
cargo ships (400 - 5000 GT) as part of the ETS review

Greenhouse Gases

Carbon dioxide (CO,)
Methane (CH,) and
Nitrous Oxide (N0}

Phase-in
% of emissions to be

surrendered as per the 40% 70% 100% 100% 100%
EU ETS Directive

*Ships already covered today by the EU MRV regulation Under MRV scope  Under MRV and EU ETS scope

Xl&: EC Climate Action SH|0|X|(ZA42: 24.10.18.)

2. OjLf &FEH

1) 2alLite] H7|ESHE HEE S

20219 71 SVt g71edEd wies APy A3k 2020 ]
20219 d71edEd SAFS 2UAEA(PM-2.5)71 14 E2.1%), &
AFSFE(SOx)°] 19F 9% E(10.6%), AAMISHE(NOx)°] 47 573 =
(4.8%) AaZou IF713RIE(VOCs)= 19 234 E(1.2%), ¥=Y
oHNH3)= 8% E(0.3%)2& AZ J7IE 202 UEyith5)

5b) SHAE HEXIR(2023.12.23.)(Z4AY: 2024.4.30.)
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U2t ARkl Al REE 0ziEA

(E2-3) A8 FOMI|IQHEE HEY X0

(=9 5)
CH7|RESE HHES
S
CO NOx SOx TSP PM-10 PM-25 VOCs = NH3
2014 594,454 | 1,135,743 | 343,161 147,194 97,918 63286 | 905,803 | 292,501
2015 792,776 | 1,157,728 352,292 | 604,243 233177 98,806 1,010,771 | 297,167
2016 840,892 | 1,268587 313,210 403778 165432 69,768 = 1,035,629 | 258,268
2017 835,597 | 1,211,102 278990 = 405,830 163,070 66,974 1 1,043,644 | 260,804
2018 801,796 | 1,145,063 256,653 414,031 166,480 67,362 1,022,640 | 269,878
2019 792,713 1,044,713 23659 & 394,420 151,816 61,551 1,011,362 | 268,913
2020 711,399 | 929227 | 180,157 | 392,361 146,733 58,958 | 990,629 | 261,207
2021 694,817 834454 160,993 396,089 146,383 57,317 | 1,002,810 | 262,008
T
=712
oe= 23 48 -106 10 02 21 12 03
(204 Ch
219)

N =710 HXIEEAE(2023)

20204 tiH]ste] 21 BiESFO

= b
A Bg 371 A ek wierlE A8, A" EHAl Ve S
o 52 /AR AMNT 5 At 53] siegelde 22 Al
el AAsHA A=A SOx, NOx, PM-2.5 59

AR =20 AT ST 5 AR - A
H3lo] 7]915ko] NH3, VOCsHIEHS 713t Ao & mhotE ) 50)

56) =7 0|MHA I EME|(2023)
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1]
o
oe
MH0
[1ka]
=
M
oM
rE
_k'Jﬁ
~
<
D
4
N
()
~
@

(A8 2-3) 7t U7 |1E=
5000000

4,500,000

4,000,000

3,500,000 ... e - -

3,000,000 fee-r B s B e I SRR e e

2,500,000 T R RS ([ RSN BESEREE  SE

2,000,000 R - i R

CHZI2=AEE HI=2F ()

1,500,000 ; : LU U

1,000,000 ----- 1268387

500,000

oE

2016 2017 2018 2019 2020 2021
BPM-25 ®Sox #Nox ©VOC ®NH3 ®(CO TSP wPM-10 mBC
A& 710 HXIHEME(2023)

20219% =7} 71 @ &4 #lEF2 CO 694,817, NOx 884,454
E SOx 160,993%, TSP 396,089%, PM-10 146,383, PM-2.5
57,317%, VOCs 1,002,810%, NH3 262,008% AJFct. o] F /g4
dho] &3t H|ZE =053 HYo] AAsh= Hl&Z CO 25.4%, NOx
31.9%, SOx 5.2%, TSP 4.0%, PM-10 10.9%, PM-2.5 25.9%, VOCs
6.5%, NH3 0.04%% UERgTE.
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H 2-4) HIZ|E 7 |12E=

HHEY

CoO

NOx

SOx

TSP

PM-10

PM-2.5

VOCs

68,450

50,200

29,550

3,158

2,945

2,539

9,004

40,898

83,337

7,841

1,106

1,008

774

2,842

1,559

19,191

124,737

25,337

9,424

5,628

2,482

2,894

1,147

25,826

37,795

88,109

11,259

6,395

4,891

186,822

41,953

24,107

544,279

0ls
QA

134,629

287,279

248

3,498

3,498

3,218

29,502

1,706

HIEZ
0js
X

176,633

281,764

8,451

16,009

16,009

14,865

64,810

m

7=
NE

2,235

10,757

1,382

418

315

256

54,376

23

=Y

200,384

J|E+H
2¥d

6,473

158

480

305

274

631

12,910

322,626

96,413

16,480

220,482

8,428

77

28,110

13,868

11,536

84,543

15

694,817

884,454

160,993

396,089

146,383

57,317

1,002,810

262,008

A& 710 HXIHEME(2023)
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B4 57 e oA B4 A, A A7 9= e
% A 7| edEdEdY Bl&2 CO 17.5%, NOx 18.1%, SOx
4.9%, TSP 2.3%, PM-10 6.3%, PM-2.5 15.1%, VOCs 5.0%, NH3
0.006%% LRt

(H 2-5) 20218 WS+HE 7 |QESE HEY

(Er9): )

Eﬂfg CO NOx SOx TSP PM-10 PM-25 VOCs NH3

ST
HA 5,557 16,416 10 107 107 98 8,731 29
Hr 1,753 4,288 109 278 278 256 702 8
i 2,595 5,740 414 48 48 47 230 0
gk 121,873 160,005 7,872 9,239 9,239 8,633 50,471 15

A& F710|MAIE EHE2003)

SAFAE 7191 7| e FE HiETFS 20219 % 7€ CO 121,873%F,
NOx 160,005%, SOx 7,872%, TSP 9,239, PM-10 9,239%,
PM-2.5 8,633E, VOCs 50,471E, NH3 15 A3ic}.57)

o] F A 7IQl 71 FEA HIEH F At AA Hr|dEE
#i&3F2 CO 878%, NOx 9,359%, SOx 807%, TSP 421E, PM-10
421%, PM-2.5 384%, VOCs 327%, NH3 1E02 EA=ic}t A o
71e9=4 WiET 5 At Ad A7 AEETFY H&S CO 0.13%,
NOx 1.06%, SOx 0.5%, TSP 0.1%, PM-10 0.29%, PM-2.5 0.67%,
VOCs 0.03%, NH3 0.0004%% Yergtt.
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(H 2-6) 202148 MEE U7 |QHEE HEY

(2 E)

Azz=  CO NOx SOx TSP PM-10 PM-2.5 VOCs | NH3

o 878 9,359 807 421 421 384 327 1
3= 8,620 92,045 6,773 5292 5292 4799 3,186 8
O | 46,465 58,153 290 1,799 1,799 1,724 15,031 5
EIWS 65,910 448 20 1,727 1,727 1,727 31,927 0
A 121,873 160,005 7,872 9,239| 9,239 8,633 50,471 15

= =710 HXIEEAE(2003)

2) 2030 NDC

S7FAZIATZEEH(NDC, Nationally Determined Contribution)
7t 7P APRA o2 AT AL A4S BRE, @A) A5t
5S¢ HRIE ERE AEctaL ol sfoF gttt U 7159719 Az
A1t FAAE] UL EA Y AT 5= ALEste] 2050W7HA] 45 A
FEOE 20309 NDCUFRRDE wha et 58)

0|83t NDCE a4kl 2 A2l J3FS vzt IMO= 2050497k
A FAE B e4FE AdE EHE k= 2023 2AVMA A=A
F & AfEstd o, o= 2030W71A] HA 20% HE5S EFokaL Urt59

olo] AR WA At £, AR A8, oA &S V& 48
clRet oS mhaska glek. Seueh SIUSAR RN A4R
7|5 HaIS SOFAE Z31HA8)(2022~2026) UL E3] 20184
3} thulstor 203097HA] BleAt Hof LAEA MBS 70% AAksHe

r

58) EAZSZ HMIE(HMA: 2024.5.30.)
59) SHUpAtE HEXR(2023.7.8.)(AAHY: 2024.5.30.)
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Gt 551 2050071 FEA AU 4SS, A A 7 Fsre
ol 94 52 BHE 3= 7| A AL PPt

o] Qo= f-gupate] HM=7FARl 2050 ©AEH AE JXE FAo]%

oA A&k, IMO%t #d & AR Fetd A Zslol] AA# 2
= H&ot7] Hls =AshE: At FALE stk ol &3l
20509 =Alole ©AgH, HHE 20089 HiH] 2030 60% — 2040
| 80% — 2050 100% A7 o7 FAZ o= A5l A | =
7t Yolrhr] 913t He AT, sfAty FAtelA JiA, Xe V&
4 dAgllud g%, FeA I 75 9 SAEY 59 40 FAAES
FH3ch62)

referel AT AR, TR SR A 105 9 AN o
24325 S et 229 19 1958 A gr]eged wa
7} 73} A=

60) CHEHI=2 HAE2|E(2022.9.15.)(AMY: 2024.5.30.)
61) 5HI2 MAE2|E(2023.12.19.)(BMYU: 2024.5.30.)
62) St HEXFZ(2023.2.14. ) (AAY: 2024.5.30.)
63) SHYAE(2021)

64) sHYEHEE2|E Madx



Ab T AdEtel diste] 219 181 ©]

3§90 % SfeFe YA EAY
58 AR ER) FIAF A 0.5% I3t 283
ue]

o, A A
o] Aol 20,1158 Auleleg PekeF 74 0.5% olst 483
o}, oj} s} 2 ek A olAe Fafshs Hute] Aol 4
29 T 0.05% ol5tz A2 ALk6

o
d

G397 715 2T ARGE O ST A @ Aol MR A,
© B A 5 o FAE P A 14 ofole] 4 £ 1w
=

2) gutetz HiEAIGH
229 1Y 1958 BE A2 bekE wigtAs el Ade g+
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2. ofl9| FlEtd FYD|E| HEh X2y

1) SYZO0HXISXN)

20239 AlAl 712ke] sk oF 1,400% tiZ AW o] 35% S7t
stgoH, &3 3 A7A= 2018L% thu] Gl o4 =old 4,0008F o
of gttt A713k= 2023900 A AlA At e oF 18%E AAHL
o, o] 202299 14%2} 2018 9] 2% Hlsl ZA Z7kst X]o|tt.

(& 3-13) MA H7|XtSAt F2 T 0]

mRest of the world PHEY

Million
;...
=]

oRest of the world BEY
2United States PHEV
25 BUnited States BEV

20 oEurope PHEV
EEurope BEV

BChina PHEV

mChina BEV
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Xz [EA(2024)(ZAMY: 2024.7.15.)

20239 A712ke] =7bE AEA Bl FRE2 = 60%, 7+ 25%,
o5t 10% <02 UERsT

S 8107 t9] At A7IA7E SEEAAL, ol A4 HiH] 35% 5
71t pAjolnt. =9 WAZIHAF A2 8% SAEglou, H71AF
2712 AR AR AL 5% At F2L 202390 AA AEA
FET F S0l 1915 AAFeH, 4008 of o}Fo] AEA; 25 FolA
1209 7t A7A=, A7)R} &Fo] 80% Z7HT.

186) QIFZHSETZAL JZ2LE 2023, pp.12-16.
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FES 5Y, ZFA, G0l A71A AR RS FEFCH, 20239
712 3208t t9] Alqt M7|x} 5207 20224 diH] 20% SVt Ao
UERgTE n=e 1407 gjo] A7t *ﬁ SEEo] AY tiH] 40% 5
7Fstiom, Q&0 EH(IRA) A BZA At F8 HHO]
7HA Qlsk7t ARAIE EX13 o= Tﬂr% =Tt

oY W 4B BT AUYHL
o wgol Zie] A\ B Hejot @
9190 chagabA APElT S,

(1) o=

]=9] Q&0 =W (Inflation Reduction Act 2022, IRA)Z A
7], “Hﬁa A | A] Qlzeto] gt i+t FAE 2otoh, A7}
T Al Al SA S-S AlSS.

H 3-39) 0|= T7IXt MMsE Mg 71E

S 3= == MASH/ Q7 HIS(EEAIF)
° )HlOH—'—Xﬂ 3,750=2{(50%)
xome  UHHEIEHES QI 40%(2023L7K| SERL),
T (] (E| |__|9-II :) OlT 1L;|D|' |. O%)il Ah:tol—O:I _,_l_n_
Mt R 80%(20274 01%)
Ch &
° MUBH: 3,75022((50%)

HINE: YS2A, 22
ISR Om zmE mppm x| ¢ 2THIS: S 7HRI0] 50%(20237HK]

=2HE ’ %_er' = S2X1Z 60%(2024~254), 0|= OHsH
10%M Aorcgo {0 100%(2029E 2 EY)

Mt QAT 25, HIZ,
Mol | A Amgue ze

A2 2T |57 |- EAAR(AML: 2024.7.15.)
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295 Aol AGE, ujelz] BEo| A4 ] go] njStolA Aikelofo}
St R B3 AVIAE Ao $4,0007H4] Al BAE 7Hs sk 187

[RAS £ A713Ee] 4 A= 9, W97 AloigA]
B FIAL . ol A7) A 4TS F wAUS
3} n)3 AR 2SS A 2] 9ist Bolct

(2) EU

EUE 2050971 458 EXE o= 79 19 Y(European
Green Deal)' S E3)] 23k ndlgjgE zYst1 Qr}. ol=
THS 24571 fsl 20199 1299 S SE2Q1 Mot} o] AE
< 205087 fEe A WA 7% S o
A7gstal qlow, olF H3f BAl, ovAl, =Y, iE

[e)
g4 HiES Sole A %733}‘:}. F8 ol g4 v A5, A%
o

TRst AR, S TR BT, $3 4 48} Bl Jlow, A1 B,
34 Amet 33, A ol AL EsHe FASo| TH 17
92 A4 44 SHAUAE B B Adsts A4S BE 31
oItk o] AT fFQ 715 Mok heo A MFOR, FF 4 U
of 2 WS AASL k189

I3 92 20199 12¢¥ FEYs]olA A E olF, 20224 6¢¥
Fobd HO3|E A FHolAE]o o5f wiE A U ARE et
A= 3Ho] A3tZ ‘Fit for 55 YHSIHTE ‘Fit for 55 = 7|5, U A

187) Electrek(2024.11.14) (A4 2024.11.18.)
188) EC(ZA: 2024.6. 30)

128



] :
HiEFS 199099 BIsf| 55% o4 &)l 2050 %77};(] ]—r *6‘%’;:'0]
He 5XE A33eH, EU HiEd AdA, #ASgE 93 (Effort
Sharing Regulation, ESR) &%, EA] o]& ¥ AA(LULUCE), dAd=
7R B gAS AR YA Z(Carbon Border  Adjustment
Mechanism, CBAM), AF3] 71%7]& &, 33 2 sf2of FHAR AR
A2 (RefuelFU aviation and FuelEU maritime), A} CO. ¥i& 71&
oAl IA| 71, A oA, olvA] & 5ol ¥t W82 Eebstal
9]t} .189)

EU| A57 A1 F3] olo] A4 2912 S84E GDPY] 7% oY
2 Aeka, AR QA 6.6%31 12708 7] Qe Ag st Sl
A9 Fit for 559 0 2% B9 454 QRN T30 4
2 9 g vlgo She AR YA GRS Astn
Ick BEXTE AUGH U S AS A3 o 2548 K

Hh A2 oF 1,300%F HE 2 SOLWW v‘?j Ag lﬂ ﬁxﬂ A H]v#

50%% AAT ALoE FFHEt Fit for 5504 8 EE2E o=
A& 60kmrtth #7123 FALE 5T AL AlQbstal Urh.190

189) ZENER-ZFEHTH(2022), pp. 4-5.
190) SENER-ZFEATH(2022), p. 5.
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Xt&: EU Council(2022)

oters () 10.5%

Fit for 55" H = E2iE T2 FHAY 711? SR 7|98 BH2
2 At S84 2 Sl tigt olitalgtA: H
£210] 749 20219 B3 tu] 55%7H] A7), %@r o] A2 50%
£ HAaAZ A& AN 1) E3 zoasﬁﬁ}xl% Ol*ﬁhi THlES
ERE sk Qlof, FEAT W e A 584 4
7] F55f Aoz A= ofof °PE} °%°4%‘

7129 5 S8 Y9 e E AW Y S 711’410h_ Rom, 2030
WollA 205097k <k 900~1,100% T+ £9] -5 L ig Y S

OISt Utk FH EE=EE 2A7RA HEFY] oF 27%7F EY, HA 5
o] FAFOIA HiEHe Aes &2A 3o Fit for 550 ZIEHA|=
AMA EY 5 FAIFO] A9, 20199 thH] 202597HA] 15%, 20309
7HA 30%9] oldeteta wiE AR HEE Sk Qo192

e
n¥
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[\ ]
(@]
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(@]
5
=

Ue z2to] gt 23 E3F 3.5E olst Algs difeze Hid 4l
Tt %‘1712} SEH=eoll BlEste] 2025974 8551l 3.5 oA TAF

191) EU Council(2023.3.28.)(44Y: 2024.6.30.)
192) EC(ZAY: 2024.6.30.)
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2 dpoRE 203087 28 FAY U =40 okt opde] A%
FULE AT AL ANY. S2dE
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,_gz__} 2 g HAadt 29 L2E ulat Al
U R
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A2 4 HEE AAAR ANk TS B

o H>

0

TPAE= FHf €5,0009] A713F BRES Algsigkod, 20234 12€

B BEF AN WAR A7 Akt 25l ]2 A 1o
Al g WE 3 4T UA BETE xll—m Pt B
Solgoele) 28253 78 9 5 6] FROE U e wiEd

o 2w 5 e A4S ARET, 808 U JIE0E 604 ol
Lo ARl BEFS AF, A% N 25 oplold AEA

S92 2713} 79 A o) €6,0009) BEES Agagort 20224 B

23 AFS Y FUROH, GF 20234, AGUL 20239 1283

§ o 252 olg2 A\ HET A9 AR etk

oAY A AAH R AAEA T W AFHE 2T FRE S4
£ Holx gk ol W71 A 22 AAo] NI H

O

A $HHOE AT A BESTA SH AL WAEle] s AoE

193) ZENER ZEAHTR(2022), p
194) Reuters(2023.12.15.)(&A —.”Oe 24 6.30.)
195) SHAHAR(2024.2.26.) (A 2024.6.30.)
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222 A7) HRE Y] Aror Z3 HBL 2009dRE A
71ZHEV) BZ2ag Tsto] A7|A; Bg-E SRS Aloux|A; <t
Haa2 A 137 s 78 A 5l o=t ks A8t SA-d
AFA(CSIC)) wWhEH F= AEIT 2009~2023A7HA] ALt A 21
% 2,3099 9 g Goks AR FHEUT190)

2022Q97HA = A7 ) Al ARt BHREo] AlFEey, A7t
AlFo] Agsto] met 2023 FE = HRFo] GAFOE 2451 A7
A} AHlE A 4] SHA A A SHo R HIE T 9tk A5

o, 23] 54 Qxet S0l gt BAE 5| o|2oiXn Yt B

B39 A7} AL A AA Q7R B OF 60%E A, A
223 ool 4 Amet 7%, wiEe 714 A A9, 180 247

78k ol F3 A/ A AL o1 BR k19

33 A5 203U A H AR Bilg FUsta 471X
s A3 BEE 53 9lon, olo] Wiko] ] Ake} BaAH 7% )
w3 Qlet F4o] Ak A0 o199

QEO =M A H2HGreen Growth Strategy) $£HOE 2050 &
=4 E——‘E— G/gdst7] {8 71 }‘% 22 B g, 34 9 $4

o 7%, R&D A9 52 EIT AAS FA5kT k. P

ol b
Y
b
O
ll=l 1

196) ORI ZH AT 2(2024.10.14.), p. 1.
197) KOTRA sHQIA|&FA(2023.7.2. )(BMY: 2024.6.30.)
198) &2 H#$((2023.5.30.)(AMY: 2024.6.30.)
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oA A AR dVd o= sto] A Fuju]go] A B2 A
dsh7] Hsf = 20249 FHNUAASA =Y £ By Aeg
SHEIU. LB AR FHUA A =Ue SA5] f%t
HEF ARJY BEOE 5lo] 2023 F7P7gqlAt |4 Al oF 7009 4,
202499 = dite] F71ez oF 2009 e HASHAH.200

A L& = A7IAF Al Fa 37RE oA H e 85 <19
wolal glem, o= AF F 7=, oA &4, AR

) HI

a3 AFok

g 34 715 59l wet Zxgo] 45 AFEh20D 20249 R Az

AL AR A o A ARG 58 Sk BEg AF V10l £

HE A o= F&o] 205097H] BAaFHE E/4d5tal 203597HA] B

£ A4S AEoieis BEE AYsl7] A3t Aol o] Mk A8 7

A9 A&7F544S Eolx, 22 3 BAlo] gigt sj2d 7101 AL

199) Y2 HIMAE(HAY: 2024.6.30.)

200) OIHXIZHIAT(2024.4.1.), p. 59.

201) B23 K@ Q442 O FH72| S XS, @ Mol LY A EHLHIZ 7158 2, @ SHAH |
MNE, @ HMZE A CO, S HIEY ZE, ® AOIH BZ S, © 2| 7 | 4% Y POl XL
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ESF Ui FRE= 20359714 S-8AF Al Wi F A As
A HlE 100%E A9 5}7“‘:} EHE AASHL Utk T FHA =
HEV(Hybrid Electric Vehicle)® EgEo] glow ALH =7}of H|3|
EV(Electric Vehicle)-PHEV(Plug-in Hybrid Electric Vehicle) 59 X
0] =oAL = AoE BEAH JdE JH= EVE S0z} AdH]
£ 203097k @AY sHiel 159 7|12 Edjstal FCV(Fuel Cell
Vehicle)& 45 H4AE @A 681Q1 1,000712 ST EEE A Alst
A ot DE9] 2022 A1 Fefoll A EVel PHEV IS 2%= vl=
(7% H 5U28%)HT & $53 Holil Qlrt.202)

(1) o=

v=2 A AACNA 71 A8 vldo] W2 =7telt. Ad 2018 A
AlA %Xﬂf?}% = SAHET 99 SHivh E 5 =] HiE 29 29
ut

&, DA oF 23.5%2 2 YERET. Y= AIdEoIM AE e
2% 0|3 FF COy MEFY] 97.4%2 7P WS BES A5k 23

Hi&eo] g 71 W] 1.0%e] A 7| Sak7 k203 w2
A S T WS 80%, AT B 04%7} o2 A
e Roz 2AET Uk %% e AdHe) gt ggsat 35
3 Folehe S TAR wl3] ol PAYeNE FTREY Tekh
s GER olgthe M QABL 205097H4 ml EREo)
Net-zerod] £ 7Rt Thoret 42 wole walslop 3 242 WAlsthL

202) OHXIZHIT2(2024.4.1.), p. 59.
203) Joseph B. Sobieralsk(2020),p,3
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= 9l AP Ho| gt F
= EAsk biet ko] fAE &St
= AHP E4H& ARESIYTE. AHP(Analytic Hierarchy Process)= &
Z SR= 7] f1sl 197099 wl=9] AR}
Thomas L. Saatyol] 9d e o7& JAREH(MCDM, Multi-
Criteria Decision Making) ®'H2o0]t}. AHP ®HE2 ofofst diotat
7%= AAALE EAste] A9 tioks =Eoke d AREEH, A
tlojejet AE7te] B4 HHe SUTOEN AEEE 9] 4=/ B
4E =ol= ©l a&4olr}.212)

1. AHP EAurH=o| X8

212) Saaty(2008), pp.83-85
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o AS F2= AR ZAIE 86| oldlote s F=rh EIF AT
]JJ_(Pa1rW1se Comparison) A| Zt A9 845 O & H|Wsto] Ay
A F8 5 B7RRItKSaaty, 1990). 49 A4 Priority Derivation)
<= g vl FLEoIM gk (Eigenvalue)S Alitsto] 2 24-9] A
FeAE B0t AL 7HSAE HitY] SR 55 UEhH, & AT
A= BE diokd A4S TEShe ol ARE-EtHSaaty, 2008). Y3
HE(Consistency Check) Aol 434 H]E(CR, Consistency Ratio)
Alitsto] A Blao] =24 TS FRI5HH, o] eo CR 4] 0.1
15’} |4 o] 87168 o= Hgith.21d)

dd A(CD = Ed L/ A_max —n) / (0~ 1)

CR = CI / RI RI&= F&9 434 A=)

213) Saaty(2008), pp.83-85
214) Saaty(2008), pp.86-87
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