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M2 IMO 2t&+A B A tEyerd HHHE

g, %og g iwgﬂuﬂ ol= A%, AY, 12
Jol 57 et it

(O3 2-5) MH AF2{H H|IE

Total Scrubber costs

Count Consumption

'000  sail time t perday kgpo‘ capex opex
Cape 1.7 70% 40 464 $3.7m $62k pa.
Dry bulk  Panamax 25 60% 19 322 $34m %38k pa.
other 70 42% 9 422 $32m %26k pa.
Large 27 64% 52 993 $3.9m $77kpa.
Tankers

sSmall 1.8 50% 16 1,247 $3.4m $35k p.a.
= BK TEU 10 57% 60 411 $44m %89k pa.

Container
< 8K TEU 43 45% 15 412 $36m 3$3dkpa.
Ro-Ro + Px all 96 16% a 289 $3.2m $21k pa.
General all 15.1 16% 3 264 $30m $17kpa.

Total 56 4,823

XAtz : Goldman Sachs, IMO 2020 Toward a New Equilibrium, 2018. 11.

0202 V3372t A93-a7t 7FEAo](price spread)7} 4
2 Ag8y 28|89 347]7t0] TEEo] AT gigt 4
7} Z71e Aog dAtET

IMO 2020 A8 &% 58 F719t FRho] FFEZOE AR

HILSFO)Q] 7182 A5 Ao JiEE HH, I1-5-3-F-(HSFO)
9] 9= #AAsIo £ Ad=wa7t 714 Alol= g M o]




A9 23 4Au|§e] B57I7t0] wEElo] Azulo] et
587} 3718 Aolh. olF AR Tl UL 744 Ho|

wol 7H7o] i net 2 shetshe 7Hg Aolk FolE A

Holl whet A2 dH| A23]57|1to] 230
5= 2020?11%1 I A7} 2718 Ao g AubgEc)
2022 o|Foll= 7HE AR ETE SAEWHA AdH HA] F7t
AEct Aoz 202587H4] 5,000% o]
928 oz AYsti Sick. ghH, 2018
9 129 7|2 AT sz S duke 7053, dr2g Aduto] 5
S7H YEr I Qi
(O 2-6) =R 7140 ME AT X237 |7t XY

(B[ 7H4 Xj0|2%

I AT Mx|[Mor KEES|IA 7|7}

70 1200
760 = 1000

Engine H 5 /\' H
2 c \ 800 F
340 , E
£ > Le00 &
240 H
E 400 3
£ ; 3
& 200

10

LLLLLLLL

00 0
O o A & S L e S
- N N J o A iV B B )
Q ) ) N N "!/ SV v S’ v v
A S S PR AP LGP P L

Payback period (Year)
< 8
&

g

ice delta ) Scrubber installed (rt. Axis) e=CmmScrubber Payback
Xt= (B Wartsila, To Scrubber or not to Scrubber(http://www.wartsila.com/, 2019.
7.15 ®)
() Goldman Sachs, The IMO 2020: Global Shipping’s Blue Sky Moment, 2018.05.
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HETEA| BHED A CHEerd HEHHE
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7t AAE Aotk Auto] dArivlgo] HesE AxelH ol
U2 Ame| Fhio] AX A ARstEE A} Hobd
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T =
B &A= Atolo o3 A=z |77 AAE Ao

sz EfHASZ(R0IER) OfA[O-REE=
M 13,000TEU 20,000TEU
RES E 18E 18 E
AU A= AH|H 160=(mt) 190&(mt)
ol U 14 33
SR Az AHZ 2,240=(mt) 6,270=(mt)
SN AZH|(DKRER, $400) $896,000 $2,508,000
IMO 2020 (HK&t:, $600) $1,344,000 $3,763,000
A& H| XI0|(price spread) $448,000 $1,255,000

A= Kuehne Nagel, IMO 2020 Outlook, 2019. 2.
5. AAFH
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(8 2-5) HiS1A| ChSYerd HHY
CHSHfot Pz CHE INES;
- = 7|& MGO/MDO
ATHZE SEQO| It - SERE0 IE 714 85 7t 2oz o
X QEXIHS A S =
M;- JIE HAAON < OIE DRER O 60% B oS T
© x|OtO 3 3l 0 DX H=E O S S
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2. MSC

a2 dEfolL 2Me AKE0] Sl AIA 29 SAAL 9L
MSCE Hi&wAol di-&st7] 93t Wetozs AR Aqey A
A FAe sttt MSCe olv] 12001 #9] A Ao 23
A AAE PR YHS et

MSCE 20184 949 4d55del AHCIUA 632 ING A=+
AAro 2 A7t &2 8 114, 71E BACHE AHEshe
of 23HE A5k Wto g Ak W&S WA v 9l
ol FF ARFRe Dt S T AL A=mRe] TEeHol HE
7] of2te & Sl AReIA 23 AR Al SHARICEA
njE] ZpAF Ade] FAgEe gEstE e dgos wAd

2

3. CMA CGM

G20 CMA COGME 712402 ARFRE Aot H4

Fstglout 71 200 A o9l AR Adte] A3 AAE
AT glom 150 o) ING d® F3A =dAYE 21
Qt}.13)

20189 8¥ CMA CGMo| F= RAlAof W53t AlA 2= LNG
s FAAERI 29F2,000TEUH ZEoHAl E3F YACH2t 4
ING 925 AHgoH: o]5 AR (Dual Fuel) AILTE A&7 2 5
AT CMA CGM2 o9} o] Alute] E/do] gh= thadt W4i9] 7]

o

12) CONTAINERST(ZAM2: 2018.11. 7.)
13) S&P GLOBAL(AAQ: 2018. 9. 25.)
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ALFRESEE AR 2FHE 3 A=H7F 20~30%S 244
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= = AL Wt
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14) SRNEGTY, SRUER LI JHHUQH 1T, QoK TN, REUER, 2014, 11, 22,
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Zej7H5) g5 9l

QFEEor F= 0| FAFE W77 7P FAFS 2851 Eo] 3o
E71H2 -8 FAR(Fuel Adjustment Factor)S A AP43Ict. @A 471
= JFO380cst 7HAQl $454 71&2 == FAFZE TEUY $50 -8

F532 9] BAF(Bunker Adjustment Factor)= 7S5 1H= T4
] F29] 7§ TEUT 100€#], =99 A% TEU B 19029 5=
Folt}, IFPRAAE T ECA ZR7IAFCSZE  LSS(Low
Sulphur Fuel Surcharge)”} =YY= TEUR 15~20E8 40|
ok =9 45 BAFS] AA| #F&0] vl Yo fRF4s) F
of glom £=9]9] % FAHEZ 9o BAFZF ALL IN3k=|o] Q1o
o A 9 FEPFR O B pFE&0] ot "otk Y Y-
71eH8] BAFS] 8:80] =2 HOE LSS5 IMOTHAl Al Al & Hoj
H] =9I wf BAFRISE @771 2 9271 QU

939

3) SHMAIL] MHt RRAUSE HE A

(1) HA3F16)

HAT= 71E9] BAFE tiAISH] ffsi 2012@5F¥  SBR(Standard
Bunker Adjustment)E® A7ty A-&34ot, 20208 IMO A
£ diu|5l7] ¢35l SBFE 7tASHSE BAF 285712 it W39
BAF 4bgupAl 2 ofefje} Zt.

- Fuel Price x Trade Factor = BAF

15) St530|5|et §lo| & HRL=t MFE FoH BAF
16) http://www.maersk.com/news/2018/09/17/new-bunker-adjustment-factor-baf
(2019.07.3124A
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H3 % A A GSHET RRTER TR

-o]t, Trade Factor= =2 SFA] 975 8LA, Imbalance
factor (headhaul®} backhaul®] H|E)E 183 AvrdEF A
ARk s

(H 3-2) AT BAF O|A|(BIMH7|Z)

Trade USD 400 USD 450 USD 500 USD 550 USD 600 USD 650 USD 700

North Europe to Far East 280 315 350 385 420 455 490

Far East to North Europe

Far East to QMQ
USWC to Far East
US to North Europe
North Europe to US
Europe to ECSA
ECSA to Europe

480
280
480
390

80
120
520
350
600

540
315
540
439
101
135
585
394
675

600
350
600
488
113
150
650
438
750

660
385
660
536
124
165
715
481
825

720
420
720
585
135
180
780
525
900

780
455
780
634
146
195
845
569
975

840
490
840
683
158
210
910
613
1050

K2 : http://mwwv.maersk.com/news/2018/09/17/new-bunker-adjustment—factor—baf(2019.07.31Z4A)

T Mage 30 ol ATIAKl "= 20208 11
YHE ARFLH 7HES 7I€2E BAFE 24ste] Rt ool
- S FEF 3 olske] @Al HsiA= 7k IMO
2020 =&d=el F7F ¥EZ AT =+ e wWAYS

EFF(Environmental Fuel Fee)s = YT of|Foltt. i w|# U39
gt JEE= 20199 9€ 110 I AoA AF3Hom 20199 12¢€
195E HLHr}1D)

(2) MSC18)

MSCE= 20209 IMO AR Q15 AFFR-E AH&sHA Ho

17) https://www.hellenicshippingnews.com/liner— customers bewildered-by—-new
—low-sulfur-fuel-charges/(2019.10.12. ZA); BiMs} XMQEQ QFSER Q| SiFE &
2, KMl 27121083, Stk 2019.10.014 J(HO._o-

18) 2020 SURPHUR CAP : INTRODUCING MSC’S BUNKER CHARGE MECHANISM FOR
2019, MSC.
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upe} A7F 209 22 o] ARRZE A8E A0FE sk it
ojof] wj=} AR & 20194 19 19| AJ=-2 BRCBunker Recovery
Charge)E Z-&5taL Ut} MSCO BRC AMYWHA2 ofeet ot
- BRC = Fuel Price per ton x Trade Factor
- Fuel Price per ton : Z} AH|A0] o]-&%+= HSFO 380 CST<]
d7F B3H(20209 1€ A== AAIE diHEl3] 20199 4271
BEL B 05% olske) ARAE A 48)
- Trade Factor : coefficient = FEHA] A7 LEF + FEA]
AT EZH(TED)
- EglE(Reefer cargo)?] 3 BRC x 1.5, EWE/97)
Aol W] ALgol whe 278

(E 3-3) MSC BRC O|A|(R4xH7|E)

BUNKER RECOVERY CHARGES BASED ON EXAMPLE FUEL PRICES (USD)

ERSEE $400 $450 $500 $550 $600 $650 5700
Asia-Europe $248 $279 $310 $341 $372 5403 $434
Europe-Asia $96 $108 $120 $132 $144 $156 $168
Asia-N America W Coast $200 $225 $250 5275 $300 $325 $350
N America W Coast-Asia $40 545 550 $55 $60 $65 $70
Asia-N America E Coast $520 5585 5650 $715 $780 $845 $910
N America E Coast-Asia $80 590 $100 $110 $120 $130 $140
Asia-LatAm E Coast $360 $405 $450 $495 5540 3585 $630
LatAm E Coast-Asia $260 $293 $325 $358 $390 $423 8455
N Europe-N America E Coast $200 $225 $250 $275 $300 $325 $350
N America E Coast-N Europe $60 568 575 $83 $90 598 4105
Europe-Med & Black Sea $140 5158 5175 5193 $210 5228 5245
Med & Black Sea-Europe $140 $158 $175 $193 $210 $228 $245
N Europe-Indian Subcontinent $140 3158 3175 $193 $210 $228 3245
Indian Subcontinent-N- Europe $140 $158 $175 $193 $210 $228 $245
N Europe-W Africa $208 $234 $260 $286 $312 $338 $364
W Africa-N Europe 5104 5117 5130 5143 5156 5169 5182
N Europe-Latam E Coast $120 $135 $150 $165 $180 $195 $210
Latam E Coast-N Europe $260 $293 $325 5358 $390 5423 $455
Europe-Israel & Cyprus $200 $225 $250 $275 $300 $325 $350
Israel & Cyprus-Europe 580 590 5100 S110 $120 $130 $140

A= 1 2020 SURPHUR CAP @ INTRODUCING MSC'S BUNKER CHARGE MECHANISM FOR
2019, MSC.
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H3E =Rl HAY] Sl RFESE FaAR

(3) 5HEZ0]=19)

St 20| &= 20209 IMO AR Qlsf si-Al AA o] =
7b A=H7F A 27100 6009 EEfo] B8 AoZ oAkl Qltt.
£9] 20209¥9= Aot 1SR 7HE AnHET} 2509
o] &3t Ao g oo wat 20209 SHtEo|Eo] 27t AmH|=
109 @80 g Aoz 233k ot

1o

oo th-gstr] ol MEF SHHEo|== MFR(Marine Fuel
Recovery)2 7Hdstal 20199 19 1¥95EH HAZOoz 85
ATt ototEol=9] MFR APGwH4]S oo} Zr},
- MFR(per TEU) = Fuel Price(per TO) x Fuel consumption(TO)/
Carried TEU)

- olmf, AdEhE 43t AdEARY, A= FH % 7HA(HSFO, LSFO
0.5%, LSFO 0.1% &), @3fiet f‘z}‘j e 71ZE AT 52 3
2 ABjao wEt g2kl 4 s

(B 3-4) S}LZ0|= MFR GIA|(BIXH7|E)

Marine Fuel Recovery (MFR) per TEU for different fuel prices per tonne*

Trade USD 400 USD 525 USD 650
East Asia — North Europe 182 223 264
East Asia — Morth America East Coast 221 m EFa|
Narth Europe — North America East Coast 152 168 184
East Asia — North Amarica West Coast 17 144 hral
East Asia - South America West Coast 210 271 333

North Euro Indian Subcont

s market price s 650 US. dellars

21 USD 6502 ch-’r%wc-’r(o 5%, 0.1%) 7I1&Y.
X2 : http://www.hapag-lloyd.com/en/press/releases/2018/10/hapag-lloyd-establishes—
marine-fuel-recovery—mfr—mechanism.html|(2019.07.31. )

19) http://www.hapag-lloyd.com/en/press/releases/2018/10/hapag-lloyd-establishes—
marine—fuel-recovery—mfr—mechanism.html(2019.07.31.ZiA4)
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(4) 7|E}20)

o]9]o] AARELE 20204 IMO EE+AIE Hivlshy] fls A&
SE[BAF) 7lolEgRlE ISt A&2 FHlskaL ek IMO
2020 AR sl AAREC] ARTE AMESHA = HElolY &
ol A7k 100-1509 89l F7F AmH|[7F £28E AR FHEH
I QU AHoY siArd o] Adsl Folof oF 159 EERl A

bolH AANES =B ASE ARE 140 A A7lstr] fgt
LYY AoZ Hltt, o & £0], 24 d7fo]A2(Ocean Alliance)
o] SUAR o 1 (Evergreen Line)> 108 1€4FE vl A4
of s AfgH T5EE FHotar ch.2D

O 3-1) F2 MAME RFESE

Container lines push low-sulfur fuel fees
Bunker surcharges have been revised by carriers to mitigate the effect of the IMO sulfur cap of 0.5 percent from Jan. 1, 2020, which could add up to §15 billion to
container shipping's annual fuel bill. Carriers have no option but to directly pass on the costs to shippers and have already begun to phase in the new surcharge.
formulas to prepare the market for 2020,

Fuel price perton
¢
3¢ Trade factor
MAERSK ptic
M i
Bunker Adjustment Factor (BAF) Marine Fuel Recovery (MFR)
plied: Jan. 1, 2009 annual | $2 billion Jan. 1,201 a $2 billlon
F ] FuelCansumption
% 3¢ {Current bunker price minus base bunker price} = cargo loaded onboard
Bunker Charge Mechanism (BRC) | Fuel Cost Recovery Charge (FCR)
: Jan. 1,2019 c or vel bilk: §2 hiliian 7o be applied: March 1, 2019 Cost to annual fusl bill: Not specified

—te
APL 3¢ Fuetproeperton

Fuel price per ton

trade coefficient > Ioading factor
CMA CGM Bunker Adjustment Factor (BAF) > Tradeimbalance
ONE Bunker Surcharge (OBS)
Jan. 1,2019 $160/TEU be a ed: Jan. 1, 2019 N
Not specified
Source: Container shipping companies 1£2029 1HS Markic| 830823

20) ‘Sealntelligence, http://mwww.joc.com/maritime—news/container-lines/low-sulfur-bafs
—opportunity—
shippers_20190501.html/(2019.5.12. ZiAY), KMI &7tS3E, 20199 MAS, Sh=tohpit
TN OA THOIE

21) https://www.hellenicshippingnews.com/liner-customers—bewildered-by-new-
low-sulfur-fuel-charges/(2019.10.12. ZiAt); BIMSE XQEIQ Q2siam Ol SIs 52t
KMl 2715211023, ot 2019.10.01 ARk,
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M3 L LA THSHBL FRUSE LI

(1) &3 |KFLEE9 90|

FFESE(Fuel Surcharge)= FF-5JANA de &&=
+ &ofolut ICAO%}t &2 A7 oM = EEAIAATS] 2FH]
|3 HHE ARISEY 22 71 B 940 gt Fo &
7Hda(levy)” *9-0101] EH°} SAAR A= EAIHA Y=t 3’-31
U FZoll= ‘tax 2] PEHS QJ6lA “carrier imposed (sur)charge’ 2=

ol& ARESH= o—r7} =1 St

2

09k

S RRYSE FuHA £F

o Ut Sl Pstel BEES *}%41}01 A€ 2 ag et
o} Anelg Rolstn itk RRESRE YBAFY & FFE

O O =
N AT RS2SR 5400 I Aoz FHAAE AL
3 i =

= 9

Fo] FPALE Wolso] FEF7F ¥Ee] fFRdsEol dRt
oe] W=7 fste] 1ME A AViEE dE FER7HMOPS,
Mean of Platt’s Singapore)?t A&E ol 7S E7 A2 H =
L& JIQtE0] & Foltt. o]o wEt, ARdSEe 1719 e ¥
A 771 Aol wet vkdsh, eyt SAeARES SRt ofd

22) SIRUSCITY, QEUBR VI L $17, Q0P TN, BEWER, 2014, 11, 22,
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HE gelE 7E0R SRASRE ARl tEe] 28] el w
SAE SRUSEI 2 4 9t

el FHFBAEC] U IS V|E0R FRASEE ¥
Pt ot FAHOE URY AT FFAA H5ETT
(OPECYE©] Al§hol 2ABst vl dejsie Agsta 97 o
golth. = FAH A thFARo] 1] Gt o|Foj 1 9]
£ @A WY Roltt

2) O[A[OIL} &8 RREEED)

ZAl ofAlolgtz o] FashE RIS EE 23 Aot
- g4} SR FAA BE SHE(YUSAME DIP A19))
- 717 1 '19d 07€¥ 169 ~ '199 08¥ 15¢

- 98 AT 2109 /kg . FAE 1 2209 ke, BAY
2409 /kg

- 712 : Chargeable Weight /Minimum, Sea & Air = >3}
- 22 Code : My (Fuel Surcharge-Due Issuing Carrier)

o ga-77HMOPS)

[\)

0199 06¥ : 1.7766 USD/Gallon

ek

4 169 ~ 94 159 FF&58&2 H¥E Mops B+
ol
=

23) http://www.asianacargo.com/contents/surcharge.do(2019.07.29. 4
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&

o (AgTA ey AN HE FEFA YR JuE
AL =3} DIP A|9))

(& 3-5) OtAlOILL EiB3tE LM RREER

L] LEUE fREEER

KOREA/JAPAN : $h=2r B 2 AIZH (BT)7IF 2A1ZH O[Uhe] Al
HAZ i b= 2 X9 05A NGO, FUK, KMI 210 KRW
LkE2 2 K[E : SHA, TSN, TAO, YNT, DLC, WEH

(€]

7t sHot

Lk 22 23 X9 5 47 OA2| o0 $otx| 942 X% : st
(HND), LIZ|EKNRT), 27|LI2HOKA), AZ2(SPK), 4TH0l(SD)

Ch 53 Eg X 5 47 oAz ool s3tx| o2 X - ejod

R (19, BHE(CAN), HENKG), £E(SD0, FE(CGQ), SHEHHRD), A 220 KW
FI(YNJ), BH2HGH), FAHCSX), FOIZI(KWL), BE(CTU), SE(CKG),
ZE(HKG), EfI#0|(TPE)
ch ZLOAO A S, SO XS : B E(TAS), LOHE|(ALA), OFAER
LHTSE), BRI AT KHY), AFE2IUUs), £2H0E A EIWW0)
TC1 (@F, 0, seto] 28,

A TC2 (R, Ok=el7h 240 KRW
TC3 (B5, 9%, QAHOHLI0F SPN Z&)

A2 : http://www.asianacargo.com/contents/surcharge.do(2019.07.29. 244

St fREEEMY) F8 7S o2

o 20084 6¥ 13¥YAF FEFE Q17F Y& w=}, 2019¥ 07
4 169 ~ 20199 08¥ 1592008¥ 6¥ 13YAF ZES|SE
17} W-&of wk=t, (20199 06€ MOPS) : 1.7766 USD/Gallon
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- ArtmE FEAZ FE8I 71E A 1.40 USD/US
Gallono|A 45 Al ¥1& = 0.10 USD/US Gallon @<=ttt

gl
HAZ| UEE (2KG) B2 TEE (FKG)
14000 ~ 14999 30 30 30
15000 ~ 15999 90 % 100
16000 ~ 16999 150 160 170
17000 ~ 17999 210 20 240
1.8000 ~ 18999 270 280 300

7 - 0[5} 29514 A4t

K= © http://www.asianacargo.com/contents/surcharge.do(2019.07.29. Z2M)

(23 3-2) OtA[OtLt BfS3tE RFEESE X0
23
W 2019

2.2 B 2018
" /\,_——-—0——«
20
19 /"*‘*—-__1»___:‘}*_‘:, sl —
18 ¢ r,/
17 o= "
1.6

12 2g 3 48 52 62 74 8g 9g 108 1g 12

K2 © http://www.asianacargo.com/contents/surcharge.do(2019.07.29. Z2M)



M4 E NRER AZ0| ZHEAI] DIXf= H2kt AR

LTTR

A6 Aol FAMA] mxE gt

AAH

2 7t4 Hda ALEle 43

HE XNegdw =

il

1. NQHS 42 Y MY

WA ez 2at AP 9R £09 7% S0, Adz
2 AEEE IFRHSFO) =8+ AlA 535 $8.9] 50%
=8 Axska

AIA A g &8F2 JAZ|El w4k A7 4L

4
Hub~suint sl e g2A JAHIL Ao Aoz 14.69 7182
4

o ujdolm FA 7|0 ® $Hit A] 2.390~2.99] Eof sttt
Tk~ SUTRPD A 2 oF 3509 wiEo] 11-9-3-3(HSFO)o|H
oF 1005t o] A6l MGOS! A& wotsitt

[EA7} 22 2t Azo] mad 20199 Adtlng AgE 1
SHEHSFONE U 3508 Bl o] MGOE U 908k ujo]c.




20184 7|o &2 Adtdw 5 IRZRHSFO)= ¢ 3384t vid
2 A4 AEra=R9] 80%F Ao, ARFHMGO)= LY 875t
BjE® AA At =59 20%S AkA|skaL k. &L IMO 2020
A1Y ol% ILFEHHSFO)F A-H-HMGO+VLSFO) H|S2 20244
27k 3%} 77%% GHE AHgolt,

(B 4-1) Meidiz =08 0] X HY(AHI B{R/Y, mb/d)

e unscrubbed = scrubbed

L=

MGO VLSFO e |

HSFO HSFO
2015 3.02 - 0.86 - 3.88
2016 3.22 - 0.84 - 4.06
2017 3.30 - 0.85 - 4.15
2018 3.38 - 0.87 - 4.25
2019 3.13 0.34 0.89 - 4.36
2020 0.71 0.68 1.98 1.01 4.38
2021 0.3 0.90 1.91 1.37 4.48
2022 0.1 0.98 1.87 1.60 4.56
2023 0.08 1.01 1.83 1.71 4.63
2024 0.06 1.04 1.78 1.81 4.69

Xtz IEA, O 2019: Analysis and Forecasts to 2024, 2019.

IMO9] Atz Ao wet 20208 = A3 832 1%
3009 HiEE 3A F7HE Agoln, 1-RR(HSFO)= 1409 Hi
gy Z 29| 7147} dabEh [FA Ao whZd IMO 20200]
A== 20208 AR o3 AU 3005 vl 28 Mo
o, o] 7}2d MGO7} 2005t HiE, 2A/R(VLSFO) a2
1005t v Fol 2 Hgolrt.
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H4E Meras A0 XA DIXls it AN

(VLSFO)9] AAtggo] 2710l A7} E49 989 £ 2 5% |
ik v o] £ Ao AE7] el &4, 4R AAE
< ZARZR(VLSFO)2] 4l=/do] & w72 MGO AHg= A
S3 F0& Hol7| wEolrt

olof §hal] 1[F-E-R(HSFO) =872 19 Ato] Artoly A
A 1405t Hid = A FAE Agolth o] 7heH| AT n%
zZ AMeto] AREElE 1383 (unscrubbed HSFO)E= 70 HiE,
2020 E7HA] 2329 ko] o dE = AN 4,0008 2.2 ol
H ol AFHWAZR AHtY] dEE AMREHE IAH
(scrubbed HSFO)x= <F 705t vijdo] o|& Ao AZHr}

T

W

(T 4-1) MeeIR £08 50| Y &Y

=< L-O

mb/d

Marine Very Low

I Sulphur Fuel Oil
Marine gasoil
Unscrubbed
High Sulphur
m - 0 9

Fuel Oil
2016 2018 2020 2022 2024

X2 EA, O 2019. Analysis and Forecasts to 2024, 2019.
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2. Meew 714 2igat 1Y

20009 S0 AHARTAS AEHHORE JSAIE ol 2t
7F 20089 2 2H F891712 A FZAIE Holthrt thA] AdSAl
£ EoHith 18y 20149 o]F thA] SHEINIE Eoblthrt 2016
dg 7|Hog A5HAE olojzta 9t

I-HE-R(FO 380CST 718) 7HE2 AlAl 5t /39 BHo=
£ o 20129 €9 66798R H1H¥E A2 ol
422885 Holal Itk AR=MGO, AlA 10
+ 2012¢ £ 1,00082E =93t ol 5= #AEsttt 20199
A £ 64028 52 |ASHL Uk

(d3 4-2) WEgR7t 0| (H2/5)

S 28 occBfgEaecggsdd3Iyylg sy g
A E R EREREERRERREEREERAERARABR
—— GLOBAL AVERAGE 380CST GLOBALAVERAGE M GO
X2 : Clarkson
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HAK KBS ARRO| ZEMA| OJXHs SISk AL

20208 IMO AN @S AF-sto] AHAdmf 7149 o] &£
BotA 4 E Ao= At o7t ST A0E iE=
FHHHSFO)Y 7H42 59T 7Fs4dol =2 v, A9t = 87}
Ao AFFFMGOYU 2AFFR(VLSFO)Y 712 BAIE
Y 7hsAdol &k

Drewry Ao =23 1-53H3-(IFO 380CST, ZH 2 7|&) 7}
AL AA T 42059 oA 20209 2809 == 515}
d Aog AgHE ¥ ARFHMGO, ZHER 71%) 7H2
A BEY 64099 $F0A 20208 65088 $EOZ A5 A
o7 A ol wEt ARRFL} IL{FY 7HAAo|(A Y )
= @A 22024 202099l 30082 ol Axprt Hold A
}

o~

(O3 4-3) IMO 2020 0|2 MEA=R 7t MY

$700

$600 -

$500

. | ow-sulphur premium $/tonne
$400 —

=| S Marine Gas Oil (Rotterdam)
$itonne

===|FO380 (Rotterdam) $/tonne

$300

$200

$100

$0 -
3Q18 4Q18 1Q19 2Q19 3Q19 4Q19 1Q20 2020 3Q20 4Q20

Xtz : Drewry, What shippers should know about the IMO 2020 low-sulphur rule change,
2018. 9.
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IMO 2020 A% ol AutelR g 7HAo] B HAES] A9
% 50, A3 A% uE, AAE] FAlY 1, A9AEY

ARBG BF ol% 5o T AAEY 4GS S HFo]
5} O

5% e 53] ol gt SH
HoAE F4AA) SHALY] e HH $EOR sHFe|So]
ot

ZTrkatAo] W2 2020\ 7HA] AT F2 Adke 31253
Sk Aol o] WE VRF QT2 AU 19Tt uiHo]
A0 g =31 ct.29

A FAIES] IMO 20200] thet th-3-HeS T4 5+ 714
=8 A3 55 S 2-3-HHSFO)Ol thst A =x4] ot

AegAle AR7P7HA AElr dgAE 5 Qe
AN

f

38 HS Markic®] 212 Aze] ohel aFe] ARFH SF

24) Goldman Sachs, /MO 2020: Challenging but Solvable, 2018. 9.
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(O™ 4-4) $t=2| MEIARR o7 MY

Number of ship LSFO bunker consum ption

Unit: million ton per year

o Owned  Chartered  Total  |Domestic Foreign Total

Scrubber fitted 64 27 91 0 0

60 Mon scrubber 506 212 718 248 573 821
52 Small ships* 446 186 632 79 21 300

50 Total 952 398 1350 327 794 1121

Note: *no space to nstall scrubbers
) Source: Korea Shipowners' Association (KSA) ©2019 IHS Markit

LSFO demand in South Korean ports in 2020

3
0

2019 - 2020 E
-0 = 2

2 40

x A7 22
=S

0

orean ports LSFO demand by Korea merchant fleet

mDemand  #Domestic poduction B Netimports/(exports) oz ssm | S SFO mMGO  WLSFO (VLSFOMGO) 2016 i Mkt

A= 1 IHS Markit, /MO 2020: The Global Sulfur Cap, 2019.5.

Souros S Nkt

3. ALz &

AR AHgoll I FA LAY FEE F7HHE REdy) A
AS] f=0)d WIS A5 fldl thaa 22 AU & A
%tk 2018¢ IFO 380CST A7IEE 71AE 7|22 & 2020W5H
ARGRHE AMESHA E W9 18R AR 7HE AR E
ZpolE S8 FEHoZ ARESHAT

FAH o2 HolA AU Q& 2018W 9 1-33-G(HSFO)QF A&
FHMGO, A7FEZ)7HZ0] 202040 : FLstcti 7Fgst Zo]
ok AlYE @ 12 20209 58-2] 7HA o] 10% sFetal, A%
F 7Ho] 10% S7Feckal 7Hggt AolH, Alve] L 2= 20209 1L
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TRl 7H4ol 20% shEetal, AR 7HE2 20% S7RRtaL

et Aot wetr] Aot Aol M4 ATH s o
ol& AlLpE]e.9] 7% 207.85€ 8 /=, AlvtElL 19] ¢ 315.07€
[, AUER 29] B 422.282 0] @ A= HHY. of
e 7PAe AA ey AR BA7|Ee] Age dafrit
ATH S0} GARE SX|o],

AA SR g2 271818 FEd 2 A d=A
23, LS5, FeNY 1A RAS], o 71AAE 9
35 EA =4 AdHolY A LFYRE A AT
SFHEE B3 ARF7t AT E AU EE SHAATL BE
g F7H)8-S FA5Ach B3 A=A PSS 5o 2%
A EE EHE R7I570] mE At S wskE
S5ttt ok 20189 & V1% AFARTE 7P HAAEER=
AR Qs 20199 AFEFL 20189 FUsith= 7MY stol
202091 9] o)/ WIS Wl a sk
E 4-2) AlLf2|28 HRQR7t ADMC

N

_VI-L

A7

(o9l - =2y)
T 1989 MGO Anogc
O] A 43215 640 207.85
N[NEI=} 388.935 704 315.065
ALt222 345.72 768 422.28
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49



12,764309,

1

R

=A%

o

S

o)

3t

I

=5 H o)l o N of
=S4 2R OEL 2% s
6:.1 ~ ~ [qe J— .E
Se B9 3 4 T2E £
bV EaT .8 58 SoW
2 o & 0 a o - R AR
/LWZzEwM .D|1m ,du.low_21m
S P BPE STE gymo S
DES S D RS
d/.,m,mATELC EL_L Jlbvﬂ_._E
o) o __OOE o9 i L = i i) m_um = “ m
0 — 0 wR o >
T i R R
4 BE R o oo op o R ol
ool B oo g oo m o e
gy of B T OEe do m Ee o N~ o
o =T W Ay =
A LR ML Ll
i I S B R R
"B e H oo g g g
o MK PR T PR T i Nk
R - S - S @%mﬂwﬂ
N ST S S QR = Sy c o M
N 4R W W e e W e ol 5 o To°
of dm TN gm x o T L e B 50
%%%%%Eﬁ%@%%%i%
M B o T° o ° o B!

: 4,900TEU),

7,000TEU(Lodable

o

L.

QXY

=
T

2)9] F9 FEJAFL 7,000TEU(Lodable :

3

kel

2o

o

ol

o)

}2 (&)

4,900TEU),
obAloh-4

50

7,738€ FEo|H.



H4E Mean A0l XM DIXfs ekt AA

H 4-3) 25 MA0| 32 H2E SRl 235

_ %;%/—’f—:‘l Lodable w3 Carried = &= o8t -%30* E%H?\ %_id dzAm
&= SUMS | Capacity ,Sy= Capacity 2| o X &E | HEADY axE)
(TEU) (TEV) = 'F (TEU) @) =7 kts) (B N
ol /==
i(go 6000 = 3900 70% 7,800 124'176 49 16 59 | 2150
sHorst2 | 2,700 1,836 | 60% @ 3,673 |6,436 24 | 17 45 974
st-gat=z 868 544 50% 1,087 11,703 7 14 23 158
Sh-Est2 1,151 650 35% 1,300 1,306 7 15 27 187
st
Hsas2 1,000 650 60% 1,300 13,381 19 | 15 20 235
CIEZ}HEA | 1,970 1,285 2,570 4,346 18 | 15 33 611
EfEYE=
= 7,000 4900 | 80% | 9,800 - 42 | - 138 5,804
(BOIZR)
OfAlOF-R
. 7,000 4900 | 80% | 9,800 - 70 | - 138 9,673
=Rl
HYET 7,000 4,900 9,800 - 56 138 7,738

Z 1) U=/ESER 271 MHIA B, SO YR 1 871 MH|A B, 1 &= 1 771 MH|A B, &
S N MH|A, oS MEH A= 1 371 MH|A B
2) Carried Capacity= Lodable Capacity2| 280]| &2 T AMES XM25|0{ MRS
Az : st ES| LHEALR, Kuehne Nagel, IMO 2020 Outlook, 2019. 2., Drewry

. 7/F ALRILE 288 3t 2

ARG AT Ao B2 27 mu 29 Z7hg Py
2 2437] 919 W7 7 AvteEled g v gustE F45

k.

wol2 Autele BAAa QlEetobiol G| FAT 27 E
o B 1269109 2|(A7F 64825652 %), Yol A9 AT
271182 W 1,608,3772 (3K 83,865,367 ) WAL AL
2 ogEt AT/ZERRY A9 NG 46878EY, At
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