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Strengthening GHG regulations

 Global(IMO) GHG regulations

 Indicative checkpoints:
- Reduce GHG emissions by at least 20% by 2030
- Reduce GHG emissions by at least 70% by 2040

Sep. 2024
(MEPC 82)

Apr. 2025
(MEPC 83)

Oct. 2025
(MEPC ES) 2027

Approval Adoption Entry into forceOutcome
Reported



 Local (EU) GHG regulations
EU ETS

Source: Clarksons Research, March 2024, Fuelling Transition: Tracking the economic impact of emission 
reductions and fuel changes 

Strengthening GHG regulations

 Post 2040 compliant fuel without penalty
- (neat) Bio-LNG, E-LNG
- (neat) Green X, (X: methanol, ammonia and hydrogen)
- (neat) Biodiesel & HVO

Year EUA cost (phase in allowance in total)

2024 33,441 euro (40%)

2025 58,521 euro (70%)

2026 83,602 euro (100%)

Source: BBC chartering, March 2024, EU-ETS



GHG reduction measure – Alternative fuels

Source: Wartsila, 2024, Sustainable fuels for shipping by 2050 – the 3 key elements of success

 Transition from fossil-based fuels to green fuels

Regional (EU) 
regulations

Global (IMO) 
regulations



 Biofuel – Air pollutants, Sustainability and Bunkering

1. Satisfies the Sustainability Criteria according to the
international certification system

2. Reduction of more than 65% compared to 94 gCO2eq/MJ
of WTW GHG emissions of MGO fuel

3. CFbiofuel: Certified value multiplied by its LCV
4. In any case, CF value of biofuel: >0

(CFuncertified biofuel = CFfossil fuel)

5. Interim guidance revoked upon greenhouse gas
methodology implementation via LCA guidelines.

 According to the IBC code, if the biofuel content exceeds 25%, it is designated 
as a chemical cargo, and conventional bunkering vessels cannot such fuel as cargo.

 Planned for discussion at the PPR Expert Committee and the 30th ESPH Working Group

Source: https://www.vesselfinder.com

Specialized IMO type 2 notation bunker 
tanker in Singapore

Biofuel oil pathway



 International standards and price of marine biofuels

 ISO 8217:  allows up to only 7.0 v/v % FAME in 
distillate (DF grades) marine fuel

 HVO quality unspecified in marine fuel standards
(EN15940: standard for automotive paraffinic diesel fuels)

Biofuel oil pathway

 Biofuel price: Biodiesel(FAME) < HVO < FT-diesel

 Biofuel price will increase due to competition for 
biomass with other industries.

Sectors 2022 2030 2034 2050

Biofuels share 
by sector

Road 5% 11% 12% 3%

Shipping 0% 8% 13% 19%

Aviation 0% 10% 22% 33%

Source: IEA, 2023, Net zero roadmap – A Global Pathway to Keep the 1.5℃ Goal in Reach

Source: Clarksons Research, Spring 2024, Fuelling Transition: Tracking 
the economic impact of emission reductions and fuel changes. 



Source: : sea-lng.org

Source: C.Murtezaoglu(GTT), Nov. 2023, 
the 44th Motorship PFF conference 



Source: Xavier Leclercq, CMA ships – LNG program; Achievements and Challenges, Symp. on. Alternative low-carbon and zero-carbon fuels for shipping, Feb. 9, 2021

Source: HD HHI

 Methane slip solutions for LNG DF engine

LNG pathway



 Sustainable methanol transition

Methanol pathway

Source: Methanol Institute, 2023, Marine Methanol – Future-proof shipping fuel

Bio-Methanol Bunkering: Maersk's 2,100 TEU 
Container Ship Docking

Ship-to-Ship Methanol Bunkering for Maersk's 
16,200 TEU Container Ship

“Proman executive director corporate finance
Andrew Craig noted ‘a significant delta’ between
projected green methanol demand and availability,
suggesting that the short-term shortfall would need
to be filled with low-carbon alternatives, produced
from fossil fuels but with emissions captured.”

Source: Press release, Nov. 21, 2023,  
Available at: https://www.ics-
shipping.org/news-item/vessel-orders-could-
outpace-green-methanol-supply/

Maersk’s strategic partner
for green methanol supply

Source: MAN ExpertTalk, Methanol-fueled engines 2022

Source: Stefan Mayer(MES), Developing the MAN B&W dual fuel 
ammonia engine, CIMAC congress paper 589, 2023



 Sustainable methanol transition

Methanol pathway



 Emerging ammonia carrier market

 Applications of (blue/E) ammonia

- Hydrogen carrier1)

- (blue/E) Utilized as fuel2)

Sources: : 1) Antonio Villalba-Herreros et al., Techno-
Economic Assessment of Large-Scale Green Hydrogen 
Logistics Using Ammonia As Hydrogen Carrier: Comparison 
to Liquified Hydrogen Distribution and In Situ Production, 
ACS Sustainable Chem. Eng. 2023, 11, 12, 4716–4726. 
2) Mitsubishi’s ammonia gas turbine

Ammonia pathway

Source: MAN Energy Solutions, 2024, MAN B&W ammonia engine 
development



 Ammonia DF engine development (2 stroke)

Source: MAN Energy Solutions, Mar. 5, 2024, MAN B&W ammonia engine development, NETL ACT group meeting Source: www.wingd.com

Single cylinder test engine

Ammonia pathway



Source: MMMC, GMF, GCMD, 
The shipping industry’s fuel choices on the path to net zero 

Summary



Appendix

LCO2
carrier

Methanol as a Marine Fuel (2023)

Ammonia

Methanol

Biofuel

http://kr-decarbonization.co.kr

Providing insights as a technological partner
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