wwnnnsinaulalFuusinsdamsieduanitelinUsednsamuazanuanie

£%

WIEIFATH ALRIENG

9

unAngauasuitudoyaatuiinveineinusaauntnsfing 2554 Aliusnisluadetdyaig (CUIR)
\uuitudoyavestidndwoivendnus Ndsnunadudningidy
The abstract and full text of theses from the academic year 2011 in Chulalongkormn University Intellectual Repository (CUIR)

are the thesis authors' files submitted through the University Graduate School.

¥ <

"31/1mﬁwuéﬁmud'swﬁwmmiﬁﬂmmmé’ﬂgmﬂ’%@mﬁmmmamumﬁ’m%m
A1913VINTUINNTAINITN LKA (@Na1U13)
Joudindnende Ransalunninendy
Un1s@nwn 2557

AUANSYIPIAINTAIUNINERY



DECISION MAKING GUIDE LINE OF CARGO VESSEL MANAGEMENT FOR
EFFICIENCY IMPROVEMENT AND POLLUTION REDUCTION

Mr. Wissaruth Konugtaikul

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Maritime Administration
(Interdisciplinary Program)
Graduate School
Chulalongkorn University
Academic Year 2014

Copyright of Chulalongkorn University



Wtenentinug wuamenisdadulaviusinsianisdedudiile
anseAnSnnuazanuanIy

lny WLIATH AIRViENa

#1971 MIUINMISNINTNNELA

919158NUTNYIIMENTNUSHAN  ANENTITE AT, NUATUN ANTINUGNA

'
] =

Tadininede uiasnsalunnineas eyl bidiuinerinusaduilidudiunis

YBINIANBIUTENEATUT YU Tnudin

ANUAUUNR NS

(509ANANTINTE AT. FUAT YAUTIIUUIN)

ABENIIUNTADUANGRNUS
Use51UNTTUAG

21159MUS NN NUSUAN

A3I3UNTT

NITUAITAILUDNNUINGIAY

(5991875197158 gNAY ¥339355Y)



Irgn AsgviBna : wumamsindulavsulssnmsinmsisedudiileiinuszansam

wazanuani1ly  (DECISION  MAKING  GUIDE LINE OF CARGO  VESSEL

MANAGEMENT FOR EFFICIENCY IMPROVEMENT AND POLLUTION REDUCTION)

o AU Amednududn: a. a3, nuavun gnsvugndl, 107 uih,

UNANYe

mfelifaguszasdidiedny nmsdndulavesusnuimsdaniaiedud (Ship
Management) TAugszneunisiirvessenifidedudiduvesmules vie uimaiTeliiu
fuszneunsidvesSeduddug Addugsislussmelng deniSnsusuuss msdans
Bodufileifinlszaninmuazanuaniiz Tunmeivsnzauiian fuiSedudiliuing
oeflumananisvudsmamaa lun1suduussiate wiesdns  ssuuduiafiou sauieisnig
UmsdansnsuuFedudn Tnefignsisanefizanduyunsufiifinig euaunslidemas
Wudszavsamide uay anmadsenisaiisnansenusossINed  saludanisaun
ypaINshay  AUUTEIILSe L‘ﬁaﬂizLﬁuL‘U%ULﬁa‘ugﬂLLuumi‘U%’UUan5z§m%ﬂ’1wuazmi
FnnsiBedufussinneng Welausuuguumsiinudululdnniian Tassadedodiin
vosdoudarUszinnuarafeilimilouty wu swssna o1giFe anmiFe Anwas
dudn Jusiu

[

Weauiiun1side lnensiesgideyaainannguidmuny A UsenuIms

e

) <&

v

I9N19L30AUA 5 Useian lakn 1.450v18R 2.150AUnuiues 3.50U55NAUALNNGINTD
Ml 4.5aussnninduvsefingsssuwd 5.5elusn1suenyieile FaAeatesiu 3 119snIs

AN AB UININITNINIAINTIY WINININNURTANIT wae 11eIn1In1eAulsednse

HANIIANYINUIIUTINUIMTIANI50MS 5 Usztan Tamuddglutuimnienis
YSuusanisdanisisedumitetiiudsednsnnuazanuan1ig  munsudanis wndiga

Usenauiu 4 wumedes  laud wuifawasnguineliunisungssny mslddunians

usegnasazUasnsiy nMseusuliyaainsnsentinnsldngenuegaqual nsaulalay

Y

a wa

Unguasesudnan/davannisiiivemdsazannissilaa - nan153venladuisnuiiiuu
Sedudiegual  HIdulauedimsIzienfinanaeain  duuinsnisujuRnig

AU W9INI5AUUTLINTD A2ANTANUTLANT AT LAY anNITAS191aN1IENE e

A1 NSUTWITNANITNNELE A8l UEN

Unnsfnwn 2557 aneilete 8.91USNE AN



# # 5687149220 : MAJOR MARITIME ADMINISTRATION
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WISSARUTH KONUGTAIKUL: DECISION MAKING GUIDE LINE OF CARGO VESSEL
MANAGEMENT FOR EFFICIENCY IMPROVEMENT AND POLLUTION REDUCTION.
ADVISOR: PROF. KAMONCHANOK SUTHIWARTNARUEPUT, Ph.D., 107 pp.

The objective of this research is to study design making processes of the
companies that manage cargo ships which belong to other entrepreneurs’ relating to
pollution reduction, operational effectiveness and solutions that are suitable to

cargo ships which are currently in the water transportation industry.

Currently, ship operators have been presented with multiple challenges.
The following are some of them 1.Global economic condition 2.Regulations 3.Cost of
fuel. Ship managing companies, which are directly responsible for all ships under
their supervisions, need to find ways and solutions to deal with rising costs, conduct
researches for ways to improve effectiveness and personals and evaluate all the
relevant information with comprehensive evaluations and reports to the owners can

set proper business policies accordingly.

Considering the ship's limitation, the researcher, in this study, collected
primary information from relating personnel whereas all currently working on
studying companies which consist of coastal vessels, container vessels, bulker or
general cargo, tanker or natural gas and off shore vessel. Besides above mentioned,
the study is divided into 4 parts as follows the direction on how to 1.Hull and
propeller 2.Improve engine and system 3.Improve ship’s capacity enhancement

4.Improve Operational

The study finds that operational directions can help increase effectiveness
and reduce pollution effects together with 4 supplemental as follow 1.Maintenance
theory and ideas 2.Safe routing 3.Educating their employee on effective usage of fuel
4 Emphasis on cost saving by regularly keeping the engines in good maintenance.
Field of Study: Maritime Administration  Student's Signature

Academic Year: 2014 Advisor's Signature
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1 dUnveadusaunlanade fe 1 ludvzia

Srillanwde 6378 Alawns usourdlaniauszana 40074.156 Alawns
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1 knots = 1.15077945 miles per hour

1 knots = 1.85200 kilometers per hour
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TI008: Marine bunker fuel spot prices USD per tonne
(average unit value, FOB - Singapore)
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#i117: Bunker World news released (Ministry of Transport, 2015)

Operations Overhead
(Approx. 5-10%)
Equipment. + Repair
. L
Vessel Overhead s Ria;moning C:rg" ?zgd;g:a
(Approx. 5-10%) { prox. 46-
« Repair & Maintenan + Terminal handling
Depg i iRnence + Qutside transportation
* by baceng - Tonnage Assessments
+ Insurance

Vessel Expense
(Approx. 30-40%)
+ Wage & Benefits
+ Fuel
- Port Costs

A9 1.2 suvunsufianTg

17{34’1: Matson Management Estimates (Matt Cox, 2012)
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gunsal ldauey eanduyunsuitinns iinuszansam way ananuidsanisaing
Uan1e

2) AnwnudullsfanmsifiuussansamlunsdansFedud lHud ns
fWayaains aulszdde uagmsdnnsdudmuuie wwulafiiwesSeudazussnvli
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wihsgAudnIsMauUianisuusedula vesusenuimsdanisise (Ship Management)
WifugUsznaunsidnvesse mudssianveasedua nnsusuneylulsemelng

2) IngAndleds dnwazazUssnmnisvudsdun uuiselunaause a1gseily
U VUIAED TUIAUTITYNAUAT AINST tduNRINISAuEe Nellvineiaggluuunsdanis
A a vadi o & oa ] v a | 9 4 a v oA g ya a a
Sedusfiineiu duilnadenisindulasienisuTuuusedum elviduszaniamesan uay
anNANTIE Nvunvauian

3)  Anwuuanunsindulanisinnisusulsaseduaainnisiiudeyaids
AN INNTFUNMYalkazRaUmauluLuUaBUATY

v

4) ToyaMhunAnw1sening Weunun1ius 2558 Bamau wwigw 2558

o/

1.4 5208U353Y

1) dufunsinviieaiuuumansdadulavesnsdanisuiuusadeduman
nauilvneseiudiisunadnduladsnmsnsufoanstuiFedudlfuisnuimsdanise
auA wusihungusznaumaidvease 5 Ussan loun

1. Bewneila (Coastal Vessel) 411 1,000 -1,800 GRT

2. SamaunuLues (Container Vessel) 4119 5,000 - 25,000 GRT

3. 3edudmnes wiedudwily (Bulker or General Cargo) 1A 5,000 —
45,000 GRT

4. Zovssynusfu wio AMwsssun R (Tanker or Natural Gas Vessel)
UM 5,000 - 25,000 GRT

5. 3elvusmsuenmeils (Off Shore Vessel) auia 1,000 — 10,000 GRT

= ¥ ¥

a av a o v
2) AnwnAuaimeefiasanuiddeineides

¥

3) Jeyaugund WvanuuuaeuaIN 1 150 ga Jadudeyaiildainnisiv

Y <9 Y

IUTIUnIeTUN nnguidmang 1w 13103UTEW §UTnns §3nn1s dannisdhemaie
(Technical)  g3an13H18UURN15 (Operation) WeY19EAIUAN (Superintendent) 89
USENEUTENOUNISIANT0ATD (Owner) %30 UTEMIANTSISOAUAY (Ship Management

Company)



4) 183snslingudmunenauwuuasuay Samsdeduladenwuinimanves
ARAUlAUTUUTHTEUAY 4 LWINaEN wae wiazkuIImENiluINIIUsENaUNSAnaula
UFud3ansdanisdn 19 wwmedes lnslvazwuulunisdnaulaun-des 5 4 3 2 1 a1y
anusnzaufuSeduifimuuimsdanis deil

1. wwInensusulseiaisauayludng (Hull and Propeller)
" sldeulassadieszuuduiaien (Enerey Saving Devices)
" msdsuludng (Propeller Exchange)
" prsannsidenniuvesiaiee wagludns (Hull & Propeller
Smoothness)
" nsiUAsums Bulbous Bow wieliimangfunisieiidnas
(Bulbous Bow Modification)
2. LLmi/mﬂﬁU%JUUqﬂLﬂ%‘laﬁaufﬁua%iwum\‘i€] (Engine and Systems)
" pSauedeseudlindouiiarisinas (Engine Modify for slow
Steaming)
m mscﬂLLaLLazﬂﬂ'gqLﬂ%aauﬁwﬁﬂ/ﬂhﬂaﬂmﬂ%ﬁal,wémazamms
$1lwa (Engine De-rating)
" msldszuumuasliiedossudmiauiuiidsauaise
(Auxiliary System Optimization)
" asuedessudinld LNG Wulaimdman (LNG as ship fuel)
" asankanasulniiuse (Electricity Consumption
Reduction)
3. WWIMINFIANTTINUTIINIATUSEEVEAW (Capacity Enhancement)
" nsdniSeduilneidedateifinatunisiAude (Route
Specific Stowage)
B A150aIUNIN15IANISAUAT (Container Capacity Improvement)
= msdnislideannsnsuussnaudiuimdnues S
1Ny (Draught Increase)
" msusuuiedeliinnsmsaafialunisiuauiuude (Trim &

Ballast Optimization)



4. LWInNNsUZURNNS (Operational)
" Avuaulyuiensianasnuluesins (Energy Efficiency Policy)
= pusulviyraInsnseniinnslingueg19Aua (Energy
Awareness Training)
" sldauisadefiuuian (Speed Optimization)

= nsldidunmansiauseiigneiesuasUasnsie (Safety Routing)

] a o a U ) (% (Pl d
wnAnLaznguigliun1sunsesnw (Plan an
Maintenance)

B Asuimsnanunisuuanig (Performance Management)
5) MNUWIMNMIAMUINANAALAIUINTN VOINNUUINEDY LHOMILWINTLA

Aasumtnunige ilvinszvsely

1.5 Uszlewinaininazlasu

1) nszuIunsauAntunsinauladeniuInenIsUTuUse Msdanisisedum
Uszianenerlogluanmdidmiessenufinnu

2) thivlpdiiinadonsidenuuimansuiudgaivngauiiothunldiuiFodud
UszLanenge)

3) ifedunmensiansiansidedufliiusyansamuazanuaniig
Wifugusenaunisisedumiululy

9 ieduuuimismslindenuegiaduan wazliiAnuseloviigegaly
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2.1 audny15EnInlsine

auda1any e vRinten1sUagunUasEnmgiennia (United  Nations
Framework Convention on Climate Change - UNFCCC) 'gmﬂssmﬁwé’ﬂmaqayﬁ@@w
Wo99nANANad1 Aanssueg vesyudlainseduitgsounssanluusseiniadiy

g lusgnann msindull iliusingnisalisounszaniusssumfinianuguusadu lng

%
a v o

FlFiuRkarUTsEInIAvedlandeunInty ro1adwansenunesyUUTASIILIR fat
LﬁamLmeqs‘]’Ué’?ﬂmiLU?EmLLanaﬂ'rwgﬁmmmazﬁaaﬁ’umamwuﬁ%Lﬁ@sﬁuﬁ’uwwé %
mamquﬁamsﬁﬁLﬁumuuazmma’wﬁaﬁlﬁm%’aqﬁ"umﬁm?iauLLanamwQﬁmmﬁﬁwm
oudyann Jeldmuandnnisiddnld (AG, 2015) il
. ﬂ’]iL‘U?ﬂlEJULLU@Q&JW’]WQQEJ’]ﬂ’]ﬂL‘ﬂuﬂiﬂﬂgmiiﬁﬁiim“ﬁ’laizﬁuhﬂﬁﬁax‘m’]i
AusIiesEnIneUsend Tnedudufesondeonisiidiusinuarnisuidaym
srufuseninsUssmefivnzauuagiiussansam aundnnsenusuiinvey
sailuszdufiuansna (Common but Differentiated Responsibilities) uaw
Julumuaruanunsauazanmiasugiatasdenuasuszine
o Taquszavdvdnuesoudynn Wednwseduanududuresfimdounszan
Tuvssernialdasiiluseduildifudunsedessuuaniizeinie @9
imqﬂizmﬁﬁmﬁﬁwusiqmsﬂuswznmé’uwammzﬁumﬂﬁﬁzwﬁnﬁ
USuslidnfuniswdsunasanmeinisegradusssud waziiondu
nstlostunansznuiisunssonnane s nasnaudunisdaasunis
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10

UNFCCC lasaununegliosanisniangiaseninaseina  (Intemational
Maritime Organization - IMO) AIUANQLANITUAREINTLIBUNTLANIINATVUANNELLE
Tnenss Gelulassasranmsdanisesdnves IMO i 2 mhenuiisufiaveuludest Ao
1. AznITuNIsANYannenIanzLa (Maritime Safety Committee - MSC)
Jusadnsiumeiuiamngsy muauNnsgIuaulszEe 1190150 Lo
Uaendie uay
2. ANENTIUNIANATESAIINGDLMNEIA (Marine Environment Protection
Committee - MEPC) fivthitfiansanyseifiusingg Mfedesiunsdesiunazaiuauniiy
uafivanide Wleduasesdandey ilelviaenndesiuaniunisalanlutiagdu
MO léimuainsnisannisusesfitwesnidu 3 ngundn ileliiAnnasly
wasuegneliuszansamgaan msizmnnnslindsaudeiussanaim Usunanisudes
fanaztosanduinudm fe
L 1195N15NenATa
2. 11AIMINUGUANS Uay
3. WIATNITNNNIAAIN
e 1 imsnsmamaia IMO 1idianiseenuuuFeilindanuotig
fluszanSn1n wieiSenin Energy Efficiency Design Index - EEDI) niduriade (Baseline)
nsudesfaivenlaeenledvenaiessudFe wmeFeiivelml (3elval) due 1 unmay
a.f. 2013 uazileldiduriadoudifanilugnsannisudesfiisanidurindoas denisan
nsudesfaliisnindudiadelils infessudSelmiaedoiiiannnisidlund nisuims
a1 mslidends ssuunaunlugd wae
1ATNTTT 2 W301193N1INNUHUANS 2glUTadunuuiuunisUassingves
ireseus uiazinduumslindsuveaieiisegluiemziatiogiu (3eiin) Tne IMO 2y

[

Mg inn1suianisnislondenueealiuse@nsnm (Energy  Efficiency Operational

[ [

Index - EEO) lushimmidudade weflsulniveside/fuidimsFediuin Gevesmy
Tdndruegafivszansnmuiolidadiouduidelulssinn auadeatu Judivense/
fufuRnssearlnFoaulindsnuesdivssdniamduldiiunisnauaunimanisld
WA9IUVBTD (Ship Energy Efficiency Management Plan - SEEMP) Iﬂ&l@?ﬂLLﬁi 1 unsnAy
A.A. 2013 Aedpsdnnslidminfivesaatunsiadernisnsiaeunounsnsiausesnd
fieeonluduseInIsnsIvan I audl IMO Wit Wy Tuuz i1 sIALNTRLNIA

msdenldnnnuiuasndanuiignies n1sUsmsiansse newuse dud sauda waaruild



11

WININIINY 2 nguayiAnnsldndsueg1alivsednsainkiunie n1s
PONLUULATRILUALAEAITIUNULAULTBUULDY FITvIbMAnNsldnaee1uegnad
Usz@nSam Semsiali 01 as melslitaddlddrnasanar uiilunsidenlddeme

2 o A 9 v ¢ o A a a i I3 13
wazAU S INmINraueliaeseudinueg 1iiUsEANEn LAz Uasuasua ulneanlye
panuae

= [ = o v a o v A

WNINIIN9 3 1 TUNINTNITNNITAAIN 7 IMO Adsdnaztunldiiieannis
Uaoafgnsziiud uimsnisnenisaainduuinsnisniivszansainlunisannisuase
fgnsziinsimuaUsinunsuassieiuuueu (Cap) kazmnlasUdesiiu wieddeylsl
9 Namnsade wse 91 USunaasuouvesiesls (Trade) @93nsaenanavaaies) v
nsdnfmatnAsuauvesannmeglsy (EU Emission Trading Scheme - EU ETS)

UsTAIALAEMENNISVDIBIANTIEIIIUsEINA Tun1sinununsnisane) Wi
suifoutotduiildiunisaudmnansatiediu §idevetnernnnadunseuainufn uaz

1 av & X A ¥ o 1% - =1 - I3
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FENTNUTLNAABINIG INBVIHUINIINUTENUTMTIANSITomanzauign lun1sdadula
Fonisn1susulsaseduiveny audssian aue Auinswuse Jadedediin lnduly
MUANTDNINUABYNYNADY LAy MuNaTUkaziauaiugUIznaunIsiaNveese tuns

Andulatugnyng

2.2 fuskugnseansuazuleuevassy

WHUIINGINY
SyunaduasuniseysnduazUsendandsnu niluniansisen gnamnssy
UIN15 wazvuds logsuseabminitdesazaiidndinlunisusendandeny wazatuayu
Y W A a a = oy Y A
nsldndsnuegrelivszansam dunsnispslalviinisamuainaaienyulunisusuaeu
gunsalusEndandsanu uazanesnisadvayuliediseuannislalninlugranisidlninasan

[ [

Mg RuILazivuau1nsgugUnsallninazuinsgiuetasusendandaau

W
PABAIUATUAYUANTHAIUNTLULTUANNAYY LagN15TUdsTsUUT e liiinsldndsau
98 NLUTEANTNINUALANNITNVLABNITAMUAIUNITIAMINE N UVBIUTENA
duasunisdaniwaznisidndenuiilinnud fysedwinden aeld
nszuaunsiidiuinvesszvy Taefwusnasgudiudne suvsdnasulianlasenis
nalnmsiaumdsnuiiazenn iloaauansenudedaandeulasguyy wazanudunufing
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£

nsldwmalulaglviusendandsanu lngmilafansussloninaglasu wavglisas
Wiupuddgreandsuddutdagdusmaundydudgmsiaimdsuiiiugaau
(NIZNTNNINYINTTITUVIALALAIWINGDL, 2556)

11585 NENENY

n1sHankarn1tindsnuegalivssanininuazysendanisousnyna sy
wonnztasanuInunslindany dudunsusendn Aldanglufianisud Saetivan
Jydwmindauiifnanunasilduazndandanudie n1saiaulouiedundsaiuves
Suadudnuunmanidunslindanuegsduan

'
o =

wuInsluniseydngndsnunienislondsnuidsoysndndAyivuie e
AATFNENITAALITUNIANITVUET (NTENTHNTNENTTITUVRRALFWINRDY, 2556) laun

- nslindanuegisendauazAual laanisaseanfieuuasintadidnnisly
NAIUNTIING UL ANAIALADIINITIUNURAEAIUANNTLYDE

< a a a I3 a a (%] 6’5 a

WnUsgansnmuaziinUseleviaaaiinisannsagidondenunniuney 4

NINTINEOULALALANTITATRUANADALIAT  LieaAN1TIILraYeINd ey

Wudu nslandsnumaunulaganenadwunlasansssusia Wy wawnu

A ¢ Y] Y] H A a v oA = fala

Waee¥ing WAUAN WU wazdus MsdenldiaTolonwazaunsaliil

Usgandnngs
- NMSANYSEANS AT BInA WY n1sUAsULUadlASIas19 eI wa el

[y

nasulaunty Manyudsunguanldlug nensunTagndrgatungeuld

q q

Tl msannisisvesAilidndunionsmyuisundunndnlml (Recycle)

971909 WNWBUSNYNENIW 20 T (WA, 2554 - 2573) FAvIlAg NTENTHNENY

[

ayansyddny 10 Yo warlu 10 Uoil 2 U0 NNANRAAIMNTIUNIANITVNES AD

v 9

1) S nauneaganautun1sina 91U (Energy intensity) a9 25%

%

Tl 2573 WJewflsuiul w.a.2548 LLasa@miﬁwé’Nmﬁﬁzuqmma (Final energy) a3 20% lu
U n.A.2573 wsauszaned 30,000 Ktoe (Muae Wumueuwindsudv)
2) mAlAswgAanazdesiiniseysndndsnuuiniigaio navuds
(13,300 Ktoe Tud .. 2573) uaznimgnaInnssy (11,300 Ktoe Tud w.e. 2573)
msaﬁﬂﬁwé’qmﬂuLLmumuaﬁuﬁﬁmmwma 2 1y P9
1) n3Uszudansanisannisidndanuildsniu uax
2) Maviinuszansannislindsnudmuneds nmsviauilduadndivi

UnALA I Was9uLesnin
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Amdvnldininsniseysndiaziiulszdnininnsldndeaunseusu
1AT9A519AAIMNTTURALTEUUVUAS ANABINITNEIUlUNIAUNR (Business as usual -

BAU) auLfiiduann 71,000 Ktoe fod Tutagiu 1Wu 151,000 Ktoe w3aUszana 2.1 Winved

a al'

U9ty visewintuadesevay 3.9 detUneldauyfgiui GDP asvenafaiesosay 4.2 fe

<9

U (NSENT1NHIY, 2553)

2.3 funguuazivinis

] 1 =

31NT0QUTEAIATDINITVUAIMINTONNE1TIT  “n1stansnensiitegedied

Y

winasarliinUsglevian lnvaenndesiuaudeinisvemain” du asnuliiinagns
N15UINITNUYDITIAINTVUAMNINTE HUsenaunisgsianisvudmiaseaunsatunly

eliussqingusvasdls Feinguszasannaiunuu loun nagnsnisudmsifandiasd na

q q

gNENITUTMHTIWHTANSBANATA NAENSNITUINITNITRY LaE NagNSNITUTINITAIUNIT
awu tu Sruusdunwmdunsaifiugsianisuudaimaseliuifusenaunisuudamnaie

Iolunnaaiunisal

'
a

nagnsnIsuIMIsgInanIsvudmiasetiulainiinuddgyds lesanndy

a_ a

ganafidvian1samugeaziinnudssgs suidunauananuliniueuvenisfnseniing

9

UsginALazAILEINEIUINIUNTAIAAZIULWILENAINETY 9U1ARYEITININTTUUAINIANTET
JuegidusgiunniunmsidenuazUszandldimaiinnisuinseane waillegrgnsieuazdl

UszdnSnin og1alsha ludagdunuinldiaduwifalndg luseseinisuinisnagns

U ssTnansvuawsseluadsluddunaisuuifn daluifnlmie marlsiusdiegis

9

v

lumelfuRnnetesaslmiaussioly (nuavun gndimugnd, 2552)
= = = . . =
NTUANYY NOUNNITAAAINNLIITDAY (Slow Steaming  Strategies) UM
Nellosiuiu n1sddesfingasueulaeenled n1suudsduAlagdaun NMsAuEenIY

2 ) % e X A . = 0 o &
AULIIVBILIDVIFNGAY FIANAIUINULBLNAY (Cariou, 2010) HFATATUIUAIU

SD AIEIIRWINaINNITEENRUUSe

SS AT itgn

Me, sea Sarmslfidemdseninadunziavesse
SFOCk Snsmslaiudemamunsesnuuuide
Elk wsafuveadadnslng

KWhk M weAdeIEuR

MEK, port NN LY DLNAITENIN I UN T BV D
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i

ACO, , .. =317x> (ME, xD, . +ME, D, . )=317xAFC, (1)
o]
With ME, ., = SFOC,xEL, xkWh, )

2.4 1un1SU{URNTT

MnnsAnsdugthvesantuaTatude (Classification  Society) antu
ila Ao DNV-GL 13osmauinuszansnndedldau (Increase the Performance of Existing
Vessels) ldjnauauuimisnsuiuusaseduinlivainnatsguuuy (DNV-GL, 2014) &
wugihliusenuimsdanissedadulainluldiuiseduduuds lnadesdtladeladonas
fodnfin 1y dnvazvesdeudazussian e1gdefivanzanazyinnisuiuuse sunisasyy
seeeIaIN1sAuY ANEnSenlun1saliayTuUse wasssuza1lunIsnIeuns

osunelpgazUieisnsfianiunsatudeusih fio

- Trim Optimization 3amsUSuLss szesnsmasnsfuiian fum

wazsuiede dnadenisldidomadiiinussloviogsduauazan
aldfany sremsusulilisesuin wegldusuanhdadefivnyay uas
FoerinsUTusEdy auddmaniiswesdasfuidndsedulaiivilnge
Audnanansauiinislanaegrafiuil madnagtisannsldidemnaas
4-6%
- Electricity Consumption Reduction A15HNBUINLAZLULUILAAY
Uszdnselildgunsallnibsineguuiselmndulusunisldauegisuiads
LAZAINANTNDINA D1AUUTEINIRLL wasUfURnL azvivannisly

Wanasasle

- Safety Routing nsld¥eyanensalannie Tuwaisiu a svafitdus
9B uEUNILALLITRRE19gNABY denulasnste 1w 1
Sﬁa;gaﬂsmmﬁmazau wennsaienna wlsznaunisindula evae
annsliiomasuazuinaiiuadn annisidondesandenioain
U3emusziusy fiintusifouasdud

- Container Capacity Improvement n15U5UU3935n153nn58UA

ANU1TOUTTYNAUAUTZLANEAN) HUNUTNITUTINN
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Draught Increase MsifidnmiutnanvesZerfiofiar Suussynaud
i Lﬁué'm']m'i'usiﬁqﬂﬁﬂfmﬁml,azﬁuﬁqqqm

Route Specific Container Stowage 735n159ALENAUATUULTOLH
WALZENAULAUNINITIAULS D d0AAABIAUANTIIZDINTA LTU AN
au Aaw finszvhiudige Tnawmizdudiinnsuuriseng

Deckhouse  Height Lﬁmmmqwamzwmlﬁuﬁ@ \loannsay
mmﬂﬁué’mmmmﬁmmﬁu VIV NUAIETUNT

Vessel Lengthening nsUSuAsusseAueIveie Weflay
AINTATILSATINFUTINN WALTLIAAIINYURASE

Enerey Saving Devices mswasulassadeszuuduindou loud
sUnssvadludng uargunsaifinaelsumnasihiikiuludnsléadu s
aunsauiunuid uavannsldidemdas 5% Fudrsvuuilasadna
fifvesuin JUnse wazyuvedludng suludmnude o1aazvivan
Sasnsldidoumnaasen 29%

Bulbous Bow Modification n15tUaeuvss Bulbous Bow tiloanuss
Eeamuveai Wmnzfunsieadeiidnas asdreansnsinisly
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2015)
~ = a ] | P a
WawSauiisuseuu (Mode) NMSYUFIVISULA NNSYUFINNELAN LS DABUNY
wasiiusgansnnlunsanuanizuinian Ueaeninn1svudanIeeInie 13 w1 desniinig
YUAINOUY 5 N UBEAIINITVUAINIITN 2 W (Weunenilaniigduni) n159818R3989
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AW 2.1 Innovative ships using the latest environmental technologies

11 - CMA CGM Actions for the environment (CGM, 2013)

a1uise CMA CGM laiauauuinienisuiulsasedurmewmalulagnviuade

LAYSNYIAILINA DY A9

UFuusayui JUNTIwemnaLEe

i fugnoumuiues

annsUaseinelulnsiou muwauszesi 2 (Tier 2)
Wuserennuuulsendnlaenisldssuumuauaingudnans
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FSTUUMITEUI B EDINLAS BTN TN
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= H . v 'Y} LY & a <, aa
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Al 2.2 A new bulb adapted for low speed vessels
i1 : CMA CGM Actions for the environment (CGM, 2013)

uaNANH awide CMA CGM fwssunmsiaunszuuliiinisisedfiotaesnm
anmzunden Wy szuuuenluanatifuliunndeenifielfiedesdnseudininulndi
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Ussiamiduideinduasaniaaifigyiuan (The Innovative Bunker and Idle-time saving
Project - IBIS) Tneisuldfuidonsumnuiueinou duiminelunisannisudesfing
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(Ship Information Management Systems - SIMs) U'%i%’vl%LEJ']@LLﬁL‘%@ﬁﬁﬁé’ﬂUﬁﬁ’ﬁmuagﬂé’
MADALIA" Imaﬁmm;ﬁv?fsnfmﬁyﬁﬂszﬁwuﬁwﬁﬂmﬂwwjuuﬁa Tulagdudeyfiinisse
Audnfuideduiannsouanddsudeyaldmasanatugunsaifoans vildmsuilusasd
Sedumnieldnisguanidsedluanianisalle (Real Time) WU an1zaIMALAZANINNELA
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anurmsihwesiniFeariimaudsuulaseginenasn fnsufiRnisuuiluazuuFedud
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UsgdnSnmann
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Cornrmunicat Dn Cperator ‘J Mortonng | Data accumuktion

]

Collection of past navigation data

Best practices

F

Flest cormparison |+——

Performance data on each vessel Aralysis of
+ Ferformance in calrm water «— actual at-sea
+ |mpact of weather and sea conditions performance

AN 2.3 1AS985719n159119IUURISEUU IBIS

i1 : NYK Annual report (Kaisha, 2014)

2.5 AUIAINTTU
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594 Score | Score | Grade

wnAnLaz NI RgITUNTIIeENY 100 | 1.13 | 61.27 A
nsldidumenisfuEeigndesazasasde 99 | 1.06 | 6063 | A
miQLLaLLazﬂ’ﬁqm%qauﬁwé’ﬂ/ﬁdwammﬂﬁ%@L‘Wﬁqu,ax

. 99 1.06 60.63 A
ann1sialua
ausuliupansnsentinnsldndsnuegenuen 97 | 093 | 59.35 B
mslénnudideiivanzay 96 0.87 | 58.71 B
msuSuuaadelitinsnsaafinlunissudusuuie 93 0.68 | 56.78 B
NSUIMSNANUNTUHURANTS 92 | 0.61 | 56.14 B
muuaulyuienslansnensnasulusans 90 0.49 | 54.86 B
nsldszuumunuliieSessuivinnuduidinnuannsa | 89 | 042 | 5422 | B
mMsdndeduslaesddadadefidnasumaiuge 87 0.29 | 52.94 B
AISWAIUNITNITIANITAUAN 85 0.17 | 51.65 B
nsanlgnasulniiuuiEe 84 | 0.10 | 51.01 B
nsdmsliZeannsnsuusmnaudfiudninuay
L. 82 | -003| 4973 | C
PUIURUIN VU
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NSAANSIEYANIUTDIRILTD wagludng 71 | -0.73 | 42.68 C
mMadsulasiadramenenimssuuiuadou 61 | -1.37 | 36.26 D
MsLdsunss Bulbous Bow wielimunsfunisisfidnas 59 | -1.50 | 34.98 D
WabueResusdild LNG udemaman 55 | -1.76 | 32.41 D
mswasuludng 54 | -182 | 3177 | D

mean 82.42 | Max Score 61.27

SD 15.59 | Min Score 31.77

U 19 Mean Score 46.52
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wnAnLazNguiRgITUNITIIeEY 118 | 0.65 | 56.53 B
NSUIMSNANUNTUHURANTS 118 | 0.65 | 56.53 B
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nsaalgnasulninuuse 103 | -0.15 | 48.51 C
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WaruaTestuditld LNG WWudeindawan 64 | -2.24 | 27.64 E

mean 105.79 | Max Score 59.74
SD 18.69 | Min Score 27.64
U 19 Mean Score 43.69
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334 | Score | Score | Grade

nslfidumsnaiduberigndeauazUasnsie 146 | 112 | 6117 | A
mnAnuasnguiiiedtunistigesnm 144 | 1.03 | 60.29 | A
nseusuliyaansaseninnslindanuegenue 142 | 094 | 59.41 B
msusuusadelitinsnsadafinlunissudusuuie 139 | 0.81 | 58.09 B
muuaulyuiensiansneinsnasulusans 138 | 0.77 | 57.65 B
msldnnudideiivanzay 138 | 0.77 | 57.65 B
NSUIMSNANUNTUHURANIS 138 | 0.77 | 57.65 B
mIguakaztIueTesuindn/dsanmiliideimauay

. 133 0.54 55.45 B
ann1sialua
mMsdndeduilaemidaladefidnasumaiuie 131 | 0.46 | 54.57 B
nsdamsliGeannsasuusmnaudiiutninuay
R 129 | 037 | 5369 | B
UIURUNNTU
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M3wAsuNss Bulbous Bow wielimuns funisiefidnas 86 | -1.53 | 34.74 D
mswasuludng 79 | -1.83 | 3166 | D
WabueResusdild LNG udemaman 71 | -2.19 | 28.14 E

mean 120.63 | Max Score 61.17
SD 22.70 | Min Score 28.14
U 19 Mean Score 44.66
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39U | Score | Score | Grade
mnAnuaznguiiiedtunistigesnm 119 | 132 | 6317 | A
nslfidumsnaiduberigndeauazUasnsie 116 | 1.16 | 6157 | A
ausdlviumaINInseynnsEna o1 9ANAN 114 | 1.05 | 60.50 | A
nsldnnuisiSefvnga 110 | 0.84 | 5837 | B
NMSUIMIHANUMSURUANS 108 | 0.73 | 57.30 B
mIguakaztIIeTesuindn/dsanmiliidemanay
aﬂﬂ’]i%b’ﬂ‘wa 107 0.68 56.77 B
muunulyuensiansnensnasuluesans 106 | 0.62 | 56.23 B
msufuusadeliiinsnsesaiidlunsiududuude 104 | 052 | 55.17 B
msdadeaduilaefilddadeiifivatunmsiude 100 | 0.30 | 53.03 B
msanldwasnulniuuEe 97 0.14 | 51.43 B
nsldszuumuepiliielossudvhauduidinnuawnsn | 97 | 014 | 51.43 B
ASNAIUIIDNTTANITAUA 97 0.14 | 51.43 B
nsdnnslideanansnsuussmnaudiiisimdnuay
I 93 | -007 | 4930 | C
WULAULINYUY
nsannsideanIuYeIiaGe wazludng 87 | -0.39 | 46.10 C
wisLASeseudlmSauiayisinad 80 | -0.76 | 42.36 C
nsAsulassadananienmssuuiunaou 72 | -1.19 | 3809 | D
M3wABunTa Bulbous Bow wisliimunefunisiafidhas 64 | -1.62 | 33.82 D
WasuaIewuaild LNG Wuidemaman 63 | -1.67 | 33.29 D
nswaesuludng 58 | -1.94 | 3062 | D
mean 94.32 | Max Score 63.17
SD 18.74 | Min Score 33.29
IIUIU 19 | Mean Score 48.23
>=60 3
Seway | 15.79
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A1
wININSUTUUS AZLUU | Z- T-

3394 | Score | Score | Grade
ausdlviumaInInseninnsEnd e 19AuAT 102 | 1.60 | 6596 | A
muuaulguiensianineinswasnuluesnns 97 121 | 6211 A
NSUIMSNANUNTUHURNIS 95 1.06 | 60.57 | A
wnAnLazNguiRgITUNTIIeEY 9 | 1.13 | 6134 | A
nsldidumenisiuEeigndeuazasase 88 | 052 | 5519 | B
nsldanauiidefivanyay 87 | 044 | 5442 | B
nsguanartsAdasusindn/dsannsldidomauas
afﬂﬂﬁ%"ﬂ,‘via 90 0.67 | 56.73 B
nsldszuumunuliieSesuivinnuduidinnuansa | 77 | 033 | 4672 | C
WasuaIewuald LNG Wuidemaman 71 | -0.79 | 42.10 C
msanldwasnulniuuEe 70 | -0.87 | 41.33 C
wisLAeseuslimSeuiagisinad 67 | -1.10 | 39.02 D
msufuusadeliiinsnsesaiidlunisiudusuude 92 0.83 | 58.26 B
msdadeaduilaefilddadeiifivatunsiude 87 0.44 | 54.42 B
ASNAIUIIBNTIANITAUA 84 0.21 | 52.11 B
nsdamsliGeannsasuusmnaudiiuduiinuay
N 82 | 006 | 5057 | B
UIUNNIN VY
nsannsiduaniuesiiEe wagluing 73 | -064 | 4364 | C
M3ABuNTa Bulbous Bow wielimne funisiafithas 64 | -1.33 | 36.71 D
mswdsulasadamanmeninsyuuduaien 62 | -1.48 | 35.17 D
mswdeuludng 60 | -1.64 | 3363 | D
mean 81.26 | Max Score 65.96
SD 12.99 | Min Score 33.63
T1UIU 19 | Mean Score 49.80
>=60 a4
Souay 21.05
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United Nations Framework Convention on Climate Change (UNFCCQ)
Emissions from fuel used for international aviation and maritime transport
(International bunker fuels)

Background

Emissions from fuel used for international aviation and maritime transport
have been addressed under the United Nations Framework Convention on Climate
Change (UNFCCC) process since the first meeting of the Conference of the Parties
(COP). At its first meeting in 1995 (Berlin, Germany, March/April 1995), the COP
requested the Subsidiary Body for Scientific and Technological Advice (SBSTA) and
the Subsidiary Body for Implementation (SBI) to address the issue of allocation and
control of emissions from international bunker fuels and to report on this work to
COP 2 (Decision 4/CP.1).

In response to this request, emissions from fuel used for international aviation
and maritime transport have been continuously addressed under the SBSTA .

In addition the Kyoto Protocol addresses emissions from fuel used for
international aviation and maritime transport in its Article 2, paragraph 2. Article 2.2
of the Kyoto Protocol states that the Parties included in Annex | shall pursue
limitation or reduction of emissions of greenhouse gas emissions not controlled by
the Montreal Protocol from aviation and marine bunker fuels, working through the
International Civil Aviation Organization (ICAO) and the International Maritime
Organization (IMO), respectively.

In accordance with the IPCC Guidelines for the preparation of greenhouse gas
(GHG) inventories and the UNFCCC reporting guidelines on annual inventories,
emissions from international aviation and maritime transport (also known as
international bunker fuel emissions) should be calculated as part of the national GHG

inventories of Parties, but should be excluded from national totals and reported
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separately. These emissions are not subject to the limitation and reduction
commitments of Annex | Parties under the Convention and the Kyoto Protocol.

At its thirteenth session (Bali, Indonesia, December 2007), the COP instructed
the Ad Hoc Working Group on Long-term Cooperative Action under the Convention
(AWG-LCA) to develop its work programme at its first session in a coherent and
integrated manner, and invited Parties to submit to the secretariat their views
regarding the work programme. International bunker fuels has been a subject of
discussions under the AWG-LCA in the context of paragraph 1b(iv) of the Bali Action
Plan, cooperative sectoral approaches and sector-specific actions. In this context,
various options have been put forward for discussions by Parties.

Cooperation with ICAO and IMO

The COP with its decisions 4/CP.1, 18/CP.5, Article 2.2 of the Kyoto Protocol
as well as the SBSTA with a number of decisions are recognizing the important role
of ICAO and IMO in limiting and reducing GHG emissions from fuel used for
international aviation and maritime transport and highligsht the importance of
cooperation between ICAO, IMO and the UNFCCC secretariat.

The UNFCCC secretariat maintains close relations with the secretariats of ICAO
and IMO. Cooperation between the three organizations is based on an efficient
reciprocal exchange of information. The secretariats of ICAO and IMO have been
continuously providing reports and information on relevant work to the SBSTA and
organized several expert meetings to address methodological issues relating to the
estimation, compilation and reporting of GHG emissions data from international
aviation and maritime transport (more information provided by the secretariats of
ICAO and IMO).

International Civil Aviation Oreganization

ICAO is the specialized agency of the United Nations to promote the safe
and orderly development of international civil aviation throughout the world. It sets
standards and regulations necessary for aviation safety, security, efficiency and
regularity, as well as for aviation environmental protection. Addressing climate
change forms a vital element of the work of ICAO's Environment Branch (more on

ICAQO's activities to address global climate change).
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International Maritime Oreanization

IMO is the United Nations specialized agency with responsibility for the safety
and security of shipping and the prevention of marine pollution by ships. The Marine
Environment Protection Committee (MEPC) is IMO's senior technical body on marine
pollution related matters. The limitation and reduction of greenhouse gas (GHG)
emissions from international shipping forms a vital element of the work of IMO's
Marine Environment Division (more on IMO's activities to address global climate

change).
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Action for the Environment: CMA CGM,
Air Quality Objective: To fight climate change

Sea Container shipping is the most efficient and environmentally sound method of
transport (13 times less polluting than air transportation, 5 times less than road

transportation and 2 times less than rail transportation).

lts expansion however does lead inevitably to a rise in fuel consumption,
contributing to the reduction in fossil fuel reserves and an increase in greenhouse gas

emissions.

In line with its commitment to the environment and sustainable development, the
CMA CGM Group actively contributes to the battle against global warming, and limits

the environmental footprint of its activities.

A9 1 Innovative ships using the latest environmental technologies

ﬁu’l : CMA CGM Actions for the environment
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1. Twisted leading edge rudder 2. Eco-containers
3. NOx emission: compliant with Tier Il regulation

4. Link with Fleet Navigation Center Eco-speed

5. Tin-free antifouling 6. Optimized Hull Lines
7. Pre-swirl stator 8 Cargo hold bilge - Water holding tank
9. Exhaust gas by pass 10. Additional bilge water tank

11. Electronically controlled engine 12. Grey waters tank

13. Water ballast IN 14. Water ballast treatment
15. Water ballast OUT 16. Fast oil Recovery System
17. Low sulfur fuel 18. Multichamber waste compactors

CMA CGM has improved since years its “Green Ship Concept”, a concentrate
of innovations and operational measures to reduce ship’s environmental impacts.
Indeed, the CMA CGM Marco Polo followed by the delivery of the CMA CGM
Alexander Von Humboldt and the CMA CGM Jules Verne in May and June 2013, have
been fitted with the following technologies: An electronically controlled engine

which significantly reduces CO, emissions.

An “Exhaust Gas Bypass” system, which improves the energetic efficiency of

the vessel when slow steaming, reducing CO, emissions by 1.5% at low speeds.

A twisted leading edge rudder improving the hydrodynamics of the vessel
(Optimization of the water flow), and significantly reducing energy expenditures as

well as CO, emissions.

A Pre-Swirl Stator® which straigshtens the water flow upstream from the
propeller in order to improve its efficiency. Combined with the twisted leading edge
rudder, this innovation optimizes the hydrodynamics of the vessel and makes it

possible to reduce by 2 to 4% energy consumption of and atmospheric emissions.

An optimized hull design significantly improving the propulsion of the vessel

into the water.
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A ballast water treatment system to preserve the biodiversity of the oceans.

Other innovations show the commitment of CMA CGM regarding its vessel fleet: the
Fast Oil Recovery System, the emergency towing system, the trash compactor
combined with the sorting of recyclables, and additional tanks for treating bilge,

engine and grey waters.

A9 2 A new bulb adapted for low speed vessels

2 -~

g AR -

‘171311: CMA CGM Actions for the environment

Following the establishment of the "slow steaming" the Group’s vessels sail well
below the speeds for which they have been designed. He replacement of the bulb
by a thinner one, allows vessels to be optimized for their new operating speed
without reducing their maximum speed. This operation is done during the technical
downtime of the ship. The expected gains of consumption can range from 5 to 10%
on average depending on the operational profile of the vessel. CO, emissions are
reduce in the same proportions. CMA CGM, a top performer in carbon footprint

reduction
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NN 3

CO2 g/Teu-km CMA CGM carbon efficiency

40%
reduction

50%
reduction

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

ﬁm : CMA CGM Actions for the environment

Container shipping is the most efficient and most environmentally sound method
of transport: for every ton of cargo transported by ship, only 10 grams of CO, per km
are produced. This number is 2 times less than rail, 5 times less than road and 50
times less by air. CMA CGM carbon efficiency (the emission of CO, per twenty
equivalent unit per kilometer) has continuously improved, reaching 73 grams for

global fleet in 2012.

CMA CGM carbon efficiency is continuously improving and 2015 target of 50
% reduction is on good track to be achieved. We are succeeding in achieving this
target thanks to the following: Investments in high capacity vessels, technological
innovations such as electronic engines, improved hydrodynamics... as well as Eco
speed, and super eco speed on major lines, route & weather optimization (fleet

center), as well as hub and feedering services to optimize flows
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A new project of (Green Ship)

CMA CGM is also working in collaboration with Bureau Veritas and DSME
shipyards to a proposed alternative propulsion system for a container ship running
on liquefied natural gas. It is in this context that a joint project with Bureau Veritas
and the shipyard DSME was carried out, leading to a pre-approbation of the studies
and specifications. By 2015, it would further reduce CO, emissions by 20% and

eliminate emissions of polluting gases.
A3 1

Innovative services: the CMA CGM eco-calculator

A partir du A Service Mode de Distance CO2 Wi
(km) CO2 (t)
Transport
SHANGHAI HAMBURG FAL2 NAVIRE 20,066 1.85 1.85
CN, CNSHA DE, DEHAM
SHANGHAI HAMBURG FAL3 NAVIRE 19,781 2.29 2.29
CN, CNSHA DE, DEHAM

‘ﬁm : CMA CGM Actions for the environment

As part of the Group commitment to offer eco-friendly solutions and services,
CMA CGM has developed its own eco-calculator. Simple and easy to use, with just a
few clicks, it allows our valued customers to obtain their own carbon footprint for

each booking on a door-to-door basis in multimodal & multi-carrier mode.

Future developments should enable to devise reports with variable criteria (such as
reported period, specific services/zones, group subsidiary, etc.) in order to provide all

customers with personalized CO, dashboards.
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Is slow steaming a sustainable means of reducing CO, emissions from container

shipping! Working paper - September 2010, Pierre CARIOU

Abstract
Reductions in speed significantly reduce CO, emissions from international shipping.
Slow steaming strategies, which were not sustainable a few years ago when the
container markets were booming, have been implemented by most shipping lines.
This article attempts to measure the rate at which CO, emissions have already been
reduced and estimate the bunker break-even price at which slow steaming is
sustainable for various trades in the long run. The paper shows that such reductions,
such as the estimated 11% decrease in emissions since 2008, can only be sustained

given a bunker price of at least $350-400 for the main east-west trades.
Keywords: CO, emissions; container shipping; slow steaming; bunker prices.
1. Introduction

Slow steaming, or the reduction in the sailing speed of maritime vessels, has
become in creasingly common as the amount of available capacity rises and the
price of fuel increases. In the container segment, the delivery of 240 container
vessels from March 2007 to March 2009 increased capacity by 10% (UNCTAD, 2009).
As a result, more than 500 containerships were idle in January 2010. Furthermore,
the price for IFO380cst bunkers (Intermediate fuel oil) reached $700 per ton in July
2008, compared to $300 in January 2007 and $400 today. In this respect, slow
steaming strategies help shipping companies address over-capacity issues and surges

in fuel cost.1

One positive effect of slow steaming is that it lowers CO, emissions.
Emissions are proportional to the amount of fuel burned - around 3.17 kilograms of
CO, are emitted per ton of fuel burned (ENDERSEN et al., 2003; 2007, 2009; EYRING et
al.2005a, 2005b, 2009). This effect is worth studying, especially for container vessels,

which represented 4% of all maritime vessels but generated 20% of emissions from
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international shipping around 206 million tons of CO, in 2007 (BUHAUG et al., 2009;
PSARAFTIS et al.,2009). Reducing a vessel’s speed by 10% decreases CO, emissions
by at least 10-15% (Corbett et al.,, 2009; EIDE et al., 2009; LONGVA et al., 2010), but
such reductions also create substantial losses in revenues, as the time at sea and
number of vessels required to maintain a weekly frequency increase (KOLLAMTHODI

et al., 2008; Corbett et al., 2009; PSARAFTIS et al., 2010).

This paper attempts to provide an accurate view of the impact of
slow steaming by measuring its effect on liner shipping CO, emissions since 2008 and
its sustainability in the long term. To do so, this paper begins with a presentation of
the methodology used and a discussion of how slow steaming influences emissions.
Estimates are then aggregated by trade route using data on 2,051 containerships
deployed on 387 services in January 2010. The final section offers a calculation of
the bunker price break-even point at which slow steaming is sustainable and ends

with a discussion of the policy implications of the findings.
2. Methodology

For containerships with a capacity to carry more than 1,000 TEU using two-stoke
marine diesel engines, a speed reduction from design speed(DS) to slow steaming(SS)
for a vessel k impacts the main engine fuel consumption at sea (MEk, sea), with a
CO, emissions for a service w operated with n vessels can be approximated as

follows:

1 According to Maersk Line’s Chief Operating Officer, Morten ENGELSTOFT, “Slow
steaming is here to stay” (ENGELSTOFT, 2010).

+ME,  xD

k., port Jl:.p\:rr)

ACO, 4 ... = 3.1'11'2 (MTE*Ime =3.17xAFC (1)

k. sea
k=]

With ME, .., = SFOC,xEL, xkWh, 2)
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