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01.
BACKGROUND

IMO GHG Strategy

Well to wake (LCA)

EEXI Regulatory
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01. BACKGROUND

IMO GHG Regulatory

Establishment of existing energy 
efficiency regulations
Forced to meet EEXI, CII

[2023.01 ~ ] 

Aim to reduce carbon intensity by 20-30% 
until 2030 and 70-80% until 2040

Net emissions reach 
ZERO 

until 2050

2022 2023 2030 2040 2050

70~80% 100%20~30%
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https://www.cello-square.com/kr-ko/blog/view-382.do



01. BACKGROUND

IMO GHG Regulatory
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IMO GHG 
Regulatory

CIIEEXI/EEDI



01. BACKGROUND

IMO GHG Regulatory

Even evaluates the fuel production process
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01. BACKGROUND

What is LCA ?
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https://www.mdpi.com/journal/jmse



01. BACKGROUND

EEXI

10 32

https://thefreemero.tistory.com/entry/EEXI-EEDI



01. BACKGROUND

Currently 470 out of 649 ships (72.4%)  
failed to meet EEXI regulatory.  

* According to Ministry of Oceans and Fisheries

Current status of Korea Status of meeting EEXI regulations on domestic nationality shipping companies

Meeting EEXI 20%,
128 ships

Failed to meet EEXI 72%,
470 ships

No response 8%,
51 ships

These are the reason why Team OHJUKANG claims that

‘Revison of EEXI formula considering OCCS’
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02.
PROBLEM

Carbon generation in the process of producing 
alternative fuels

Lack of supply and infrastructure

LNG ships remain important
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02. PROBLEM

Carbon is also 
produced in the 
production process

Power-to-Liquids Process Development Technology Trends
Kim Seok-ki, Korea Institute of Chemistry
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02. PROBLEM

GWP evaluation by LCA (Life Cycle Assessment)

Life cycle assessment of alternative ship fuels for coastal ferry operating in Republic of Korea
SS Hwang, SJ Gil, GN Lee, JW Lee, H Park, KH Jung, SB Suh
Journal of Marine Science and Engineering, 2020

GWP in the Well-to-Wake phase from MGO, natural gas, and hydrogen

Energy source fractions of electricity 
in Republic of Korea

GWP : Global Warming Potential

𝑪𝑶𝟐 : 1          𝑪𝑯𝟒 : 25
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https://www.mdpi.com/2077-1312/8/9/660
https://scholar.google.com/citations?user=6IV4E7MAAAAJ&hl=ko&oi=sra


02. PROBLEM

GWP evaluation by LCA (Life Cycle Assessment)

Environmental life-cycle assessment of eco-friendly alternative ship fuels (MGO, LNG, and hydrogen) for 170 GT nearshore ferry
GN Lee, JM Kim, KH Jung, H Park, HS Jang, CS Lee, JW Lee
Journal of Marine Science and Engineering, 2022

LNG generates the least amount of GWP among the above fuels
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https://www.mdpi.com/2077-1312/10/6/755
https://scholar.google.com/citations?user=6IV4E7MAAAAJ&hl=ko&oi=sra


02. PROBLEM

Hydrogen fueled ship  

Hydrogen produce sources

Survey on Research and Development of E-Fuel
Jongyoon Lee*and Bok Jik Lee*†*
Department of Aerospace Engineering, Seoul National University
(Received 15 February 2022, Received in revised form 2 March 2022, Accepted 11 March 2022)

Tank to Wake : Close to 0 emission of carbon

Grey - Hydrogen is not a truly clean fuel 
because it emits 10kg of CO2 for every 1kg 
produced
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02. PROBLEM

Many nations recognize 
the importance of 

onboard 𝐂𝐎𝟐 capture
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02. PROBLEM

● Expensive
- Twice expensive than Methanol

● Scarce
- International demand : 100 millions tons / year
- Less than 1% of  total global methanol  production

( 300,000 ~ 40,000 tons)

Green methanol

- 16,000 TEU container ships consume 30,000 to 40,000 
tons of methanol every year.
- Methanol demand could rise further to 6-8 million tons 
/ year

*Reuters from Methanol Institute 

Methanol

Lack of supply
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02. PROBLEM

There is No legal definition and grounds the actual condition of ‘Hydrogen bunkering’  in Korea

Lack of bunkering infrastructure

According to the NGV Journal, Switch Maritime said on the 18/NOV/2021

that the world's first commercial marine ship's 
hydrogen fuel injection was successfully completed 
at the All-American Marine Shipyard

Lack of infrastructure
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02. PROBLEM LNG is still on the spotlight

According to DNV, 

LNG fuel propulsion ships are expected to increase 154%
from 356 in 2022 to 904 in 2028, 

LNG bunkering ships are in operation in 2022, but are expected 

to more than double to 64-85 by 2025

The number of LNG fueled Ships (operating + ordering) : 

increased by 129 ships ( 16.6 % ) over the past year   (April, 2023)

In other words, the shipping industry has no choice 
but to rely on existing fuels for the time being.
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02. PROBLEM LNG is still on the spotlight

In other words, the shipping industry has no choice 
but to rely on existing fuels for the time being.

LNG
LPG
Methanol
Hydrogen

https://lngprime.com/lng-as-fuel/dnv-says-8-lng-powered-vessels-ordered-in-march/78057/

Anticipating the Increasing 
Trend of LNG Ships
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03.
SOLUTION

OCCS in existing ship and ship under 
building as a short term

Revision of EEXI equation

22 32

OCCS operating cost VS Fuel cost when ship 
slows down



03. SOLUTION

Existing ship and Ship under building 

In a short term, encourage to install Onboard Carbon Capture Storage
system to meet EEXI regulatory. 

Install OCCS to minimize carbon emission 
during the road to 2050 carbon close to ZERO. 
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03. SOLUTION

OCCS installing and operating cost VS Cost when ship slows down
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OCCS installing and operating cost

It costs about $50 to capture and 
store a ton of carbon dioxide

Payback 2~3 years

Cost when ship slows down

ex) Container ship

(Net income per container) * (Number of containers 
that can be loaded on a container ship)

http://www.ksocean.or.kr

Our opinion is that the introduction of OCCS technology 
is better in terms of price

http://www.ksocean.or.kr/


03. SOLUTION

Including the amount of Onboard captured Carbon 
into EEXI formula

Innovative energy 
efficiency technology 
for reduction of OCCS
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http://ksoe.or.kr/ksoe/files/news/news_12.pdf



03. SOLUTION

Building alternative fuel bunkering infrastructure
Ex ) Hydrogen, Methanol

Maintaining existing systems (HFO, LNG) in the 
short term with Onboard CCS

2050 carbon emission Net-zero
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04.
CONCLUSION
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04. CONCLUSION

1. Status of Korean nationality ships

2. Lack of alternative fuels’ supply and infrastructure

3. LNG propulsion ships are still active

4. OCCS is rapidly growing and successfully completed performance 
verification loaded on an actual LNG carrier

PROBLEM
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04. CONCLUSION

Investment and research are needed to switch to alternative fuels, but in that transition, the transition period 
should be resolved by collecting carbon on board on existing fuel system ships. 

To this end, We claim the amount of  Carbon removed by OCCS in the EEXI formula can 
be included in the term.
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