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Outlook for the global CO2 issue
International shipping

An ideal reduction

Innovations for ships

Improvements in operations & Revolutions in logistics
Reforms of infrastructures

Regulatory framework / Incentive scheme
Is it an obligation or a right?

What we shall do
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> [EBEY O OB X HE it C. [ BEEE I R R ISR IR,
> FEIIRLREICELVERT—FR,

> 200740 EHEEHHEN DD CO2HEH & 138 7B M (R 2 DKIS%)

Source : IMO MEPCS58/INF. 6 IMO GHG Study
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EREENSDCOBHEEFFITIEZZADE.

> W EBE R 3% N T 5 L E T HE20504F-12133.31% 12725, LA
BGEN T OV AUL, EERED SO CO2PEH & 3.31%12725,
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EEEXSERBICIREICELLIGND

> CO2HEH BEHIJHRT R X, 5O DFEIRICEED,

> ETOME T, Bl RHEENREEND,

> COEH BRI Z b2 RGERTHIEDIHFETHY, 2AREHFL7- E
TOHIWT, SEERE - HEEA KRG,

/ DHTERT S BERHE- HAH \
Regulatory framework / Incentive scheme

fraft oD £ 17 EfDHRE MRDEE

Innovations for Improvements in Revolutions in

ships operations logistics
Rl ViR%E EFITfE-T HGES
Better Ships Better Operations Better Partnerships
HEAVTTDERE
Reforms of infrastructures
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pE L #RE (Cold ironing)
» N TOPERIT AHIRD 2, 4 1a ke EEJRA L,
> HREEAE . AR E DA S D E A HE RIS 3 022,

reel of cable installed in a container
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22 5558 (Air-lubrication system)

> RIEEHEKDORIZZER (RIE) ZiEDIA A BEEIRHLZ BT 5,

> 201044 4% TOM.S. YamataiE20104-11 A% TOM.S. YamatoD 2 D€
¥ a— LIEHRA (DWT 19,500 tons, LOA 162 m, Beam 38 m, Draft 6.3 m) C£¢
Ho MIFFSNDE =R 10%FE

> 20124E101, /< F =7 Z L H— (DWT 90,000 tons, LOA 235 m, Beam 43
m, Draft 13.0 m) ~OHFL T ESILTND,
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LNG#A ¥} (LNG as Fuel)

> BEICZHD A ACERRPT - E S AR 2 72 JE R,
> IR - T R 2 A0 0O A TR R R 2 A B LR IC A>T,

Source : ZIEMPT RV BERL
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K& %% (Solar power)

> 20084F12 % T.0>6,200FEF8 H B HLAIMYV Auriga Leader(, 328% D KI5t
RFIL (250 m2, 40k W) Z 45

> ARAT AIFERKTHNE S D6.5% % ks . CO2HEH &2 40 BT,

Solar pansals
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NYK SUPER ECO SHIP 2030

> KK~ BTNy T (2000441 16 5%
8,000 TEU Container Ship (LoA: 353 meters, Speed: 25 knots)

> COBEHEHIM 69%
HEICHERIRILT—DHIE

http://www.nyk.com/english/csr/envi/ecoship.htm

Weight savings Hull friction Hull form Wind resistance Propulsion
9% 10% optimization 2% 1%

Superconductivity Reduced power
efficiency 5% 2%

for ship use 2%

ITRILF—Enif

Fuel cells
32%

BARIRILE—0OFH

Solar power Wind power
2% 4%

12




5. EfiNWERUVMRNDEE

i8I (Slow Steaming)

> 10%DGE T, 20% D 2 AN, CO28EH &1 20%H !k,
> BAIZE S TIT/C CutZ 1752 LT, WA /) CosfkeElix s FHIH,

Turbocharger
e.g. BUEC60LS I : MCR15,540KW

Loads 25%Load 50%Load 85%Load

(Min) (Max)
Speed 13.5 knots 15.8 knots 20.0 knots
Fuel
consumption 17 tons 34 tons 57 tons
per day
Normal
T/C cut
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BRELEBEDE=4')>% (Fuel-consumption monitoring)
> TRLX—HiEIEENIC BT DY — L,
IR LB R D3R — OfE A A L, ili7e i /) - B 21 1L CER,
> BREHEE BEOTRZ 56T, 2HOTAT T HAEFNTKRD,
FUELNAVI (fuel economy indicator for vessel)

v One small screen on the bridge.

v “Visualization” of FOC index (miles/ton
of fuel, tons of fuel/mile, tons of CO2/
mile) for captain, C/E and crew.

v Shows real-time data, trends, and
average data.

v’ Analyzes effects of current, wind, wave,
drift, rudder action, etc.

v Improves awareness of vessel

< i >
Screen image performance.
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SIMS (Ship Information Management System)
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SIMS (Ship Information Management System)
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SIMS (Ship Information Management System)
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SIMS (Ship Information Management System)
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fia Bk D 2% & 1 (Fleet-monitoring system)
» TRZ D0, B O RS FL D 72 T MRBROREE BT & 5,
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> FLWEER= T gk — RO EEIL 2
v R4 - FEHL S B ORGE (R FTRESR) 25| B35 H RGE~ 2

[GSURFSAT YR FOT-IEMAEE(Loop D) 2F R

20104108138

LHOFMT ML T AR T ST SAFRICEL) A2\ —THD 4t H & UHapag-
Lloyd#t (F4). OOCL# (Fi#) D34, 7UF7 T4 .RE
D4—=2)—H—EXTRELTL'S Loop D(E2) EMBY —ERETHEERELELL,

Az, 10828 ISEWAHB KYBEEh, 201143 % T
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BA#YM(BX). Hapag-Lloydit (K1), OOCLit (&#) D3H THMT SEMaL T

¥2:Loop DY —ERDME (Fikih)
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Source : JRREZA, BIR/NR
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5. EfiNWERUVMRNDEE

&MY —E R (Better Partnerships for “Win-Win” Situations)
> BEDOBELEE ANTAR BN —E AT, Win-Wind BFR A EE,
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6. 1 ZEBDE(HE

MO EHFOEDHSERR
> RIS ZE O LS RSN LS A DT, SWIH (who, what,

when, where, why, how) DEA#E(LDLETH D,
v IRBADOKRIEUED 2 D | [FRE YR - KEE « 5EIES DHE A
v e FRREDO RO PENEE EEIROFER
v LNGEABHIR O 2 D LNGERBHILHE 18 D 1 i
v i coCOoz2(alY it #E (Carbon Dioxide Capture and Storage, CCS) D2

D, CO25z i k3¢ fi

Source: DNV/Wartsila
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LNGEFHE A1

> LNGHEEME, LNGZ T ANBERITFEEL THD,
> AT LNGEABHISG HE O #1210 | LNGIREHIR O FHE S IEES 5,

Source: DNV, etc.
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MRDEZEDAHDHLESHERE
> EEOI K DfieiE,
v NKIZEARERE—E A
> J1—7R> 77V bk (carbon footprint) O [EFEEHI#E IR E,
v EEYE LEEO D —R 7o U o R R T
v ZORFEFE
> COBEH & A EhEH R —e 204t
v Rt LAY 2 A M —E RO —D
v BAEEET-RFLYR—b

http://www.nykgroup-e-calculator.com
http://www.nyk.com/release/1413/NE_111017.html
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EEEOHRE
> f>FFE (Ship owner) EIEMT# (Ship operator) [ZFE/2 DT EA3Z U, ELU Y
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> [EBSIEE DD O COEH B HIR O E BEHIE 13, IMO TR - SR ES LD,
> EEDIZE# ki, MEPC62 (201147 H ) THRIRE =,
v CO2HEH BRI O b 20 B 1472 T B
vV LDLERDRG, FHELL EOBII OGS R IZAE TN
> R FE (Market-based Measures) &, D2 DD 7 )L—7F
v R YGESERN] EE (Efficiency schemes)
ESUEE B B D CO28E H &1l

f}ﬁ ([n-sector CcCO2 reductions) CO2 Reduction of international shipping
through technical and operational improvements

% H 59

v R EHLHIH B (Cap schemes)  Business
72 —5HC020L Py hE as usua
AT HHEOATEYNCEY 38 ]
HmEER T AEECHY. i § . By mandatory EED
?7&"_@@”& (Out-of-sector 8-.5.’ _________ By Cap schemes
CO2 reductions) |2 & 543 | = By Efficiency schemes

Year

L Introduction of market-based measures
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Efficiency Incentive scheme (EIS, BA-WSCHREIZE

> ERYEEBDZHDOCO2EH EHIR (In-sector CO2 reduction) % B 543,
> FEREHH (No cap),

> EEDIZFEHEL L THH (EEOIZ FEHEL L CU/alY),

» RO EEE AT - S22 OIS D 2384, e g _
> BUSHE B, SRS REEO R bR R
I,

#iEfi | VRER |
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EREENSDCOHEHILE

BAU | Mandatory EEDI
Wik +3.0%/ 5, M an 20-254, EEDIZ#H1L
IO 0.2%/%

1R

: &
2010 2020 2030 2040 2050 %_ 2010 2020 2030 2040

v
Efficiency Incentive % Additional incentive
EEDIZEFHL &3 F R E R HIE BRICEV-ELLIDEREEMHEDEA
o DBEITSL, BRSHIEL AR
w *| oy ameazozn
gsﬁgﬁ 250 + 1:5“/:/5 since 2030
and Mandatory EEDI
200 Phase4(37%) since 2030
Phase5(43%) since 2035

150

100

i

0

2010 z\'zu _‘IFH 2040
|E.1.1.0%)y | E.1. 1.5%)
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CO2BEHH EHIRIL . RIFBUIEF] 2

> BRI NEETLIOT, HTLTIESILECED THD,
> LinU7Zenss, COxEH EFI RS i B CThH D M5, T AMIRIC
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Do
> BB, COEH BHIIL, #HTHDHELBITHER] THLH D,

Air Pollution
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@

U Sea Pollution
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8. 2 L I, HEF 7

MR ERRE L, BFESHTER 2

> 1&%%%*4~@$ﬂﬁ&%ﬁﬁ%°c0ﬁ%ﬁé% NTZIRF DB AN ERIIZ EFL
a0 ThHhIE xﬂ+7&ﬂ§z%uocb\[§ﬁ@ faOERT AN, R LT 5,

> —H, &ﬁ%ﬂﬁ@é%ﬁz CRVRYGEICE A ELZELThH, BBl AR B X N
BHOT, FEHTANEFN :t;jwaﬁz%%ﬁbfocm%é};%d K75,

> BB IMAOZNREEIL, #ETHHEELITHERITLH D,

Fuel oil cost forecast | Shlp-operatlng cost in BAU |
HFO price + SOx premium + CO2 surcharge

[eEnemveost |
i p—

Source: GL research

Efficiency improvement ‘ Wlth eﬂ'mency |mprovement

w0

Bigger

usb/ |0n-mlle
—
—
—

USD / ton-1 mlle

Smaller
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EfFBEDOMERHRE (L. RFESUIIHER 2

> BRHETFETED LN E A EBEEO )R UeE O SEBR R IR T U, IR
SLEEE H iR (marginal abatement cost curves, MAC curves) [Z5EC0 2725,

> oL REHMIAS BRI, AR S A B ICBENT D,

> FORER. ZHOEBCE R R D LRGSO A Rk TR AT LT,

> A0h | EESMEEDORYGEL, #E THLLELITHERITHHD,

R&D
moderates
MAC curves

1

Rising fuel prices
move the break-
even point upward

Source: “Pathways to low carbon
shipping” by DNV

Many measures see lower, more beneficial casts

More measures would be applied and CO2 reduction would be larger 32
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EEEB B DCO2EE EHIRIL. HFFTHUNMIIEFR 2
> [EERE R OB RO R EDSE 192D ThiuiE, NOx/SOxD#a
PEHELHEINT 20T, fFR3 LWOB MO E BRSNS B L 725,
> HUBREHE H B2 HI DD THIUE, COEH R HIRSND721) T7<NOx/
SOxD#HEH Fh FIRFICHIRS DO T, HLWBMOEBESFNIRE L 72D,
> AN [ERSEE B 5 OCOE M BHIIIL, | THLELLITHERTHLH S,
NOx/SOx in BAU

CO2in BAU

150

New
additional
- regulations
2 20 B o0 00
NOx/SOx with in-sector CO2 reduction
150 —
30 | Efficiency
1.0%ly since 2020
250 1.5%ly since 2030
20 and Mandatory EEDI
150
2000 2050 2040 2050 o
E.l. 1.0%/y| E.l. 1.5%/y 2010 33
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L iy N O~ ’T

> >4 > >> _ Emission Zero 4
2040 2050

2010 2020 2030 20XX

Ve NN —— N —————

(1) BIEHDR D% R A TR 2D 5,
(2) B2 —Br— B, & EIBITT 5, \;{g,
(3) Ny 7F ¥ AT 17 (Back-casting)

Pk HARRZBAMEICL, Z2DBUEZIRY I TRIAIICE D X R
WinEIRL, £ OE R L FEBEORDLE BT HALRBORTES S .
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2 L)

> WHEILRD BRECEL OISR THHIT T/, KVBRBICEL25H
TERENE S HRD D, EBIEEITIS % ICREICEL 25,

> COpH EHI L BRBE R ~D U 72 L LT

v BUEHDRD R ARG (2 |

v AR BB EITBITL,

v AEEROFIM - BEREYIRRICL 22 DBHERRIR S TRIIICE
SHEWD T ELIETR L, £ D LA D EBR ORI A 5\l B AL
IRBBRET S,

> EBIE O 9FILHE FHRs [ BRIEE T iR JE R IR AT K, TR
I RAFHEE FTREZRL O LT D 21Ch |, BORUEH B E BRI E D CO
R BB AR~ DI A2 SR - HEHE T _ETH D,

> ERMEEOHEIL, EROCIRLEIS T ERIEE H & OCOPEH RN
BICHETDILERE—HLTRETHD,

BHNZMm>T B AL TEARTZ !
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