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Paris agreement on

Climate change 
and IMO 

TheParisAgreementdealingwith greenhouse-gas-

emissionsmitigationwasadoptedon 12th Dec. 2015.

Thelong-term goalof the Agreementis to keepthe

increasein globalaveragetemperatureto well below2ôC

abovepre-industriallevels;

andto limit the increaseto 1.5ôC, sincethis would

substantiallyreducethe risksandeffectsof climatechange.

IMOhasdecidedto reduceGHGemissionsfrom the

internationalshippingby at least50%by 2050comparedto
2008.
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LahΩǎMARPOL

Annex VI Prevention of Air Pollution from ships was
enteredinto forcein 2005.

Chapter III is to regulate the main air pollutants
includingSOxandNOxfromǎƘƛǇǎΩexhaustgas

ChapterIVadoptedEEDI(EnergyEfficiencyDesignIndex)
andSEEMP(ShipEnergyEfficiencyManagementPlan)

for the reduction of GHGemissionsfrom shipsin 2011
and enteredinto forceon 1st Jan. 2013.

IMO 

regulations
for the prevention of 

air pollution
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MARPOL 

Annex VI 

Chapter III

Chapter III : Requirements for control of emissions from ships

Regulation 12 : Emissions from Ozone depleting substances from              

refrigerating plants and fire fighting equipment

Regulation 13 : Nitrogen Oxide(NOx) emissions from diesel engines

Regulation 14 : Sulphur Oxide(SOx) emissions from ships

Regulation 15 : Volatile Organic compounds emissions from cargo  

oil tanks

Regulation 16 : Emissions from shipboard incinerators
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MARPOL 

Annex VI 

Chapter IV

Chapter IV Regulations for Energy Efficiency for ships

Regulation 20 : Attained EEDI

Regulation 21 : Required EEDI

Regulation 22 : SEEMP

Regulation 23 : Promotion of technical co-operation and transfer    

of technology relating to the improvement of                     

energy efficiency of ships
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- Draft roadmap for developing a strategy : MEPC70(Oct. 2016)

- GHG initial strategy : MEPC72(Apr. 2018)

- GHG revised strategy  : 2023 IMO Roadmap and 

Strategy for the 

reduction of 

GHG emission 
from ships



- LahΩǎ Lƴƛǘƛŀƭ Strategy for GHG reduction identifies levels of 
ambition

.1 carbon intensity of the ship to decline through

implementation of further phases of the energy

efficiency design index (EEDI) for new ships

.2 carbon intensity of international shipping to decline

to reduce CO2 by at least 40% by 2030, pursuing efforts

towards 70% by 2050, compared to 2008

.3 GHG emissions from international shipping to peak and decline

to peak GHG emissions as soon as possible and reduce the total

annual GHG emissions by at least 50% by 2050 compared to 2008

IMO Roadmap and 

Strategy for the 

reduction of 

GHG emission 
from ships



SulphurOxide(SOx)iscontrolledby the limitation of the

Sulphurcontent in the bunkerfuel. Themandatelimits

Sulphurcontentof FuelOilusedonboardshipson a global

basisto 0.5%from 1st Jan. 2020.

Shipownershaveto either installexhaustgascleaningunit

(scrubber) or use0.5%Sulphurcontent fuel oil or LNG.

TheInstallationof scrubberfor either existingshipsor new

shipschangedthe shapeof superstructure.

Sulphur Cap



PHOTOs
Comparison of superstructure 
before and after retrofitting 
scrubber(VLCC C.Galaxy)
Thisbiggersuperstructurewill
possiblyaffect theǎƘƛǇǎΩ
maneuverability.



PHOTOs

New ship with scrubber 
(Aristfanis)

Existing ship without scrubber



EEDI
(Energy Efficiency 

Design Index)
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EEDI is the amount of CO2 in grams emitted by a ship per 
capacity-mile(ton-mile) of work.

Ton-mile is the unit of work done by a ship.

If a ship with dwt 20,000mt travels 2 NMs, it has done

40,000 ton-mile of work.



As the name suggests, EEDI is the tool that is used

during the design or construction stage of a vessel.

Annex VI Chapter VI Reg. 21 provides the formula for

the required EEDI(Reference line) 

The calculation of reference line value is complex. 

In brief the reference line value is the function of dwt and 
type of the ship.

- Required EEDI is the maximum allowable value of

EEDI required for the ship

- Attained EEDI is the actual value of EEDI attained

for the ship

Vessels with higher EEDI than the required are inoperable.

EEDI
(Energy Efficiency 

Design Index)



EEDI
(Energy Efficiency 

Design Index)

The reduction factor is used to tighten the EEDI 
regulations in phases over time by increasing its 
value so that the ship's engines are getting more 
energy efficient.

Required EEDI =(1 - x/100) x Reference line value

where x = Reduction factor

Implementation phases: The EEDI is Implemented

in phases. Currently, it is in phase 2 that runs from

year 2020 to 2024. Phase 1 was over and phase 3 

is from year 2025 and onwards.



EEXIandCIIwerenewlyadoptedat MEPC76 in 2021to

regulatethe energyefficiencyandoperationalefficiencyof

existingshipsaccordingto IMO'sGHGstrategyshort-term

measures.

EEXIis to expandEEDIwhichisappliedto onlynew

shipsbuilt after 2013to existingships.

EEXIiscalculatedoncein a lifetime andbasedon standard

referenceconditions. If a shipdoesnot complywith required

EEXI, the shipownerconsidersenginepower limitation, shaft

power limitation, energysavingdevices,hull optimizationor

replacementwith newships.

EEXI
(Energy Efficiency 

Existing Ship Index)



CII isan operational measure to reduce CO2. CII measures

how efficiently a ship transports cargo or passengers and is

based on fuel consumption reporting(DCS : Data Collecting

System) and calculated and given in grams of CO2 emitted

per capacity-mile of work. CII will be calculated annually

startingfrom 2023. The ship is then given an annual rating 

from A to E, whereby the rating thresholds will become

Increasingly stringent towards 2030. C is Min. Compliance.

If the annualCIIrating isEor 3xD, shipownersneedto

developandimplementanapprovedcorrectiveactionplan

aspart of SEEMP.

CII
(Carbon Intensity 

Indicator)



Varioustechnologiesaredevelopedfor the improvementof

EEDI. Theyareminimalballastwater,optimumhull form,

air lubricationsystem,low resistancehull coating,waste

heatrecoveryandshaftgenerator,electronicenginewith

delta tuning,hull andpropellerinteractionandCRP.

PossibleEEDIreductionby technologiesis thought to be

about25%(EEDIphase2). Burningof eco-friendly fuels

suchasLNG,LPGandmethanolcanreduceabout10

to 20%additionally.

Shipsaregettingbigger,their operatingspeedisslowing

down,andeco-friendlyenergyfueledshipswhich

generatelessCO2 haveappeared.

Methods and 

Technologies 

for improving EEDI



Methods and 

Technologies 

for improving EEDI



Methods and 

Technologies 

for improving EEDI



Turning ability

The advance should not exceed 4.5 ship lengths (L) and

the tactical diameter should not exceed 5 ship lengths in

the turning circle maneuver. �,�0�2�¶�V��
Standards for 

ship maneuverability


