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IMO GHG Issues(emission from shipping sector)

Emissions from ships

Green & Global

Source : 2014 The third IMO GHG Study
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IMO GHG Issues(emissions from shipping sector)

CO2 emissions, international shipping, 2007-2012 (bottom-up method)

Green & Global

Source : 2014 The third IMO GHG Study
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IMO GHG Issues(emissions from shipping sector)

Green & Global

Source : 2014 The third IMO GHG Study

Fuel consumption, all ship types by engine/boiler, 2012 (bottom-up method)
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IMO GHG Issues(emissions from shipping sector)

Green & Global

Source : 2014 The third IMO GHG Study

Shipping CO2 emissions are projected to increase by 50% to 250% in the

period to 2050, despite fleet average efficiency improvements of about 40%
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IMO GHG Regulations

EEDI (Energy Efficiency Design Index)

Green & Global

Required EEDI

Suitable

Not Suitable

Main Engine

Aux. Engine

Shaft Motor(for Elec. Propulsion Ships), Waste 

Heat Recovery System

Innovative Energy Saving Technology

The maximum Transportation Quantity of Design 

Standard Vessel(mile-ton)

g(CO2)/ton·m 
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IMO GHG Regulations

EEOI (Energy Efficiency Operational Indicator)

Green & Global

j : the fuel type

i : the voyage number

FCij : the mass of consumed fuel j 

at voyage i

CFj : the fuel mass to CO2 mass          

conversion factor for fuel j

mcargo : cargo carried (tonnes) of 

work done(number of TEU    

or passengers) or gross 

tonnes or passenger ships

D : the distance in nautical miles 

corresponding to the cargo 

carried or work done

Indicator = CO2/transport work

 The Basic expression for a voyage is :

 Where average of the indicator for a period 

or for a number of voyage is obtained, the  

Indicator is :
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IMO GHG Regulations

 Planning

 The most appropriate, effective and implementable plan shall be developed

 Implementation

 A ship and a company identify the measures to be implemented, and the planned

measures should be carried out

 Monitoring

 The energy efficiency of a ship should be monitored quantitatively, preferably by

an international standard such as EEOI(MEPC.1/Circ.684)

 Self-evaluation and improvement

 This phase should produce meaningful feedback for the coming first stage

 Voluntary reporting/review

 Not mandated but it can be a number of benefits for shipowners/operators.

SEEMP (Ship Energy Efficiency Management Plan)

Green & Global
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IMO GHG Regulations

Reduction Phase 0 ~ 4 (1 Jan 2013 ~ 1 Jan 2025)

Green & Global

~ ~ ~



IMO GHG Regulations(Technical & Operational Measures)

Technologies and operations strategies to reduce GHG emissions  from ships

Green & Global

Source : http://www.theiCCT.org, ICCT_GHGfromships_jun2011/Reducing 

GHG emissions from ships-cost effectiveness of available options
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IMO GHG Regulations(Abatement Cost)

Green & Global

Technologies and operations strategies to reduce GHG emissions  from ships

Source : ICCT_GHGfromships_jun2011/Reducing GHG emissions from ships-cost effectiveness of available options Page § 10



CO2 Data Collection System(MRV)

Green & Global

“Annual” EEOI concept

Capacity(dwt) × Speed

Engine Power × SFC × CFEEDI
(g/ton mile)

=
Cargo Mass × Sailed Distance

Fuel Consumption × CFEEOI
(g/ton mile)
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(e.g. 3.0  

g/ton mile)

Design and building stage

EEOI

Operational stage

Fully loaded condition in calm sea

Bad weather or not-fully loaded condition

Only one EEDI per vessel, for i ts life

Less 
Efficient

More 
Efficient

Same units are used!

Yearly average EEOI, i.e. Annual EEOI represents a fairer tendency of actual
performance of ships!

Fluctuation on a voyage basis, but…

3
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CO2 Data Collection System(MRV)

Green & Global
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CO2 Data Collection System(MRV)

Energy Efficiency Target (three options)

Green & Global
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PARIS AGREEMENT

1. Provide Guidance for Countries to Increase their Ambition

2. Ensure Transparency and Accountability

3. Track Climate Finance

4. Create an Adaptation Cycle of Ambition

5. Design the First Dedicated Committee for Capacity Building

6. Decide How Countries Can Achieve their Mitigation Targets 

Cooperatively

7. Create a New Technology Framework

7 Key Tasks to Implement the Paris Agreement after COP 21

Green & Global
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PARIS AGREEMENT

.

7 Key Tasks to Implement the Paris Agreement

Green & Global

Source : http://www.wri.org/blog/2016/03/after-cop21-7-key-tasks-implement-paris-

agreement
Page § 15



PARIS AGREEMENT

.

7 Key Tasks to Implement the Paris Agreement

Green & Global
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PARIS AGREEMENT

.

7 Key Tasks to Implement the Paris Agreement

Green & Global

Source : http://www.wri.org/blog/2016/03/after-cop21-7-key-tasks-implement-paris-agreement Page § 17
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TMS of ROK

.

Targets Management System of Republic of Korea

Green & Global

 Announced ‘Low Carbon, Green Growth’ as its vision for mid-to long-

term development in 2008 

 Established the national target of 30% reduction of GHG emissions from 

business as usual(BAU) scenario by 2020 in 2009 

 To achieve the reduction goal, the 『Framework Act on Low Carbon, 

Green Growth』 was enacted in 2010

 To reduce GHG and Control the energy quantity to be used for 

developing industries is to implement Act on Low Carbon, Green 

Growth Page § 18



TMS of ROK

.

Targets Management System of Republic of Korea

Green & Global

 The scheme is a system to set the goals of greenhouse gas emissions 

and energy consumption to Controlled Entities for reducing

- Companies or facilities that emit GHG emissions and consume 

energy above a certain threshold are designated as Controlled Entities

 They should establish implementation plans and management 

systems aimed at reaching the target in an efficient manner

 The government encourages Controlled Entities to achieve targets by 

utilizing incentives and penalties such as improvement orders and fines. 
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TMS of ROK

Green & Global

 Designated companies as Controlled Entities

- Coastal passenger and cargo transport services(corporate bodies) 

registered as the Marine Transport Act that record GHG emissions and 

energy consumption above a certain threshold set in the Guidelines

Table 1 : Criteria for the Designation of Controlled Entities

Year
GHG Emission

(t-CO2)

Energy Consumption

(Terajoules)

2011 125,000 500

2012~2013 87,500 350

2014~ 50,000 200

Shipping sector (Criteria of application)
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 Formula for CO2 emission

Table 2 : Fuel mass to CO2 mass conversion factors(CF)

* The calculation formula set out in MEPC.1/Circ.684

** After designation as Controlled Entity, GHG emissions shall be 

calculated                                          

according to the IPCC guideline to manage the target

CO2 emission = Fuel consumption (t) × CO2 mass conversion factor for 

type of fuel (CF)

Type of fuel Diesel/Gas Oil Residual Fuel Oil

CF (t-CO2/t-Fuel) 3.206 3.1144

Green & Global

Calculation formula for the GHG emissions and energy consumption

TMS of ROK
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 Formula for Energy consumption

Table 3 : Gross calorific values for type of fuel

* According to country-specific gross calorific values for type fuel(addendum of the  

Enforcement Rules for the Energy Act) mentioned in Table 19 of the Guidelines for 

the Operation of Target Management Scheme

Calculation formula for the GHG emissions and energy consumption

Type of fuel Diesel/Gas Oil Residual Fuel Oil

Gross calorific Values (MJ/ℓ) 37.7 41.6

Energy consumption = Fuel consumption (t) × Gross calorific values                           

for type of fuel(MJ/ℓ)

Green & Global

TMS of ROK
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 In case that a ship has used up 100,000 ℓ of MF-30

Table 4 : Calculation

* Volume to weight conversion factor (㎥→ t) = Diesel/Gas Oil: 0.86, Residual Fuel Oil: 0.95



Example calculation

Type of fuel Diesel Oil Residual Fuel Oil

Quantity(ℓ)
* Diesel : Residual  Fuel
= 03903 : 0.6097

100,000 ℓ × 0.3903(%) 

= 39,030 ℓ

100,000 ℓ × 0.6097 (%) 

= 60,970 ℓ

GHG Emission

(t-CO2)

Cal.

39,030 ℓ × 1 ㎥/1000 ℓ ×
0.86* × 3.206 t-CO2/t-Fuel

= 107.6 t-CO2

60,970 ℓ × 1㎥/1000 ℓ×
0.95* × 3.1144 t-CO2/t-Fuel     

= 180.4 t-CO2

Total 107.6 t-CO2 + 180.4 t-CO2 = 288 t-CO2

Energy Consumption

(TJ)

Cal.
39,030 ℓ × (37.7 MJ/ℓ ×TJ/106 MJ) 

= 1.47 TJ

60,970 ℓ × (41.6 MJ/ℓ ×TJ/106 MJ) 

= 2.54 TJ

Total 1.47 TJ + 2.54 TJ = 4.01 TJ

TMS of ROK

Green & Global
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Pilot program – Procedure and contents  

Procedure Contents Schedule

Status check
Emissions of greenhouse gases and consumption of 

energy during the latest three years
~ 2 month

Verification Verification by designate verifying institutes ~ 5 month

Target

establishment

Establishment of the reduction target of greenhouse 

gases and consumption of energy
~ 6 month

Implementation

plan check
Establishment and check of implementation plan ~ 6 month

Implementation Improvement of fuel efficiency 7 ~ 15 month

Evaluation Evaluation of Implementation ~ 16 month

TMS of ROK

Green & Global
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 Verification statement and report

Signing MOU                         Verified vessel

Verification

Pilot program – 1st

TMS of ROK

Green & Global
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 Verification statement and report

Kickoff meeting                        Verified vessel

Verification

Pilot program – 2nd

TMS of ROK

Green & Global
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 Mitigating GHG emissions in domestic shipping other than 

international shipping

 Collecting data from domestic shipping (Enabling to attain the 

inventory)

 Acquiring outcomes and analysis on application of GHG reduction 

technology into vessels

 Contribution to the energy efficiency of domestic vessels

 Contribution to INDCs of UNFCCC

Findings and conclusion of TMS

Conclusion

Green & Global
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 Collecting statistical information on fuel and energy consumption of 

vessels to establish a base of MBM

 Empowering R&D about monitoring devices to emission of GHG 

from ships, applying IT technology 

 Contributing sustainable growth of national transport and 

logistics through modal shift from land to maritime 

transportation

Findings and conclusion of TMS

Conclusion

Green & Global
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 The EU MRV many readers will be aware that the EU adopted a 

mandatory MRV regulation on 29 April 2015. This creates an EU-

wide legal framework for the monitoring, reporting and verification 

of CO2 emissions from maritime transport

 The EU MRV regulation requires operators of large ships(only 

those over 5,000 G/T) calling at EU ports(irrespective of where 

they are registered) from 1 January 2018 to : Monitor  and 

annually report the verified amount of CO2 emitted on journeys 

to, from and between EU ports and also when in EU ports

MBM related to the CO2 data collection system

Conclusion

Green & Global

Page § 29



 When visiting EU ports, ships will need to carry a document of 

compliance issued by an accredited MRV verifier. 

 With regard to the data collection system, no decision was 

taken as to whether the system should be mandatory or 

voluntary, whether the data collected would be made publically 

available to create transparency, or whether in addition to fuel 

data the system should also incorporate the collection of 

energy efficiency information, such as overall supply chain 

emissions

MBM related to the CO2 data collection system

Conclusion

Green & Global
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 IMO member States proposes the development of an “intended IMO 

Determined Contribution” to CO2 reduction for international 

shipping, echoing the INDC language of the Paris Agreement. It need 

to be rapid finalization of an IMO MRV system

 Key questions to be determined on MRV – Q1. when the scheme will 

start, Q2.Whether the scheme will be mandatory or voluntary, Q3. 

whether MRV data will be made public, Q4.What information will 

need to be collected beyond mere fuel use, Q5. Methodology for data 

collection/calculation, Q6. Responsibility(ship owner/operator), Q7. 

Enforcement/penalties for non-compliance 

Key questions related to the CO2 data collection system

Conclusion

Green & Global
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Conclusion

 Instrument is continuously going to be made and entered into force

Accelerating to implementation 

 It is considered to mobilize the fund from MBM, etc. for Promotion of 

Technical Co-operation and Transfer of Technology relating to the  

improvemnet of energy efficiency of ships

 The fund might be used for GCF or other purpose

Mobilizing the fund from International Bunkering

Green & Global

 All ships are to be paricipated the regulations

Expanding to more ships for reducing GHG
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