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Shipping facing the decarbonisation challenge 
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• Maritime transport accounts for ~3% of global 

man-made greenhouse gases (GHGs)

• Shipping emissions increased by ~10%, from 977 

million tonnes to 1076 milion tonnes of CO2e

between 2012 and 2018

• CO2 is the major GHG, while methane (CH4) is

the fastest growing: +151-155% between 2012-

2018, compared to 5-9% increase in nitrous

oxide, N2O)

• The International Maritime Organisation (IMO) is

the main sector’s regulator

• 2023 IMO GHG strategy: net-zero GHG 

emissions „by or around, i.e. close to, 2050”
Source: ICCT, 2023. WTW = Well-to-wake. 



The growing importance of LNG
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Source: DNV, 2023. 



…and GHGs associated with LNG shipping
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Balcombe et al. 2022

LNG cargo 
Round-trip voyage the USA-Belgium
Total CO2 = 4600 t CO2 and CH4 = 68 t CH4

Emissions per unit of LNG deliverd: 
104 g CO2equiv/kg LNG (GWP100, 36)
156 g CO2equiv/kg LNG (GWP20, 87)

What does it mean?
• CO2 and methane slip: main engines (LPDF 2-stroke; 45% of total GHGs) and the generator engines 

(LPDF 4-stroke; 18%) = the main cause of methane emissions.

• Venting and fugitives were very low < 0.1% of total GHGs (or 0.23% of methane emissions). 

• GWP matters: methane accounts for 35% of the total GHG (GWP100 = 36)… or 56% (GWP20 = 87).

• Engine load matters: operating engines at higher load (80% instead of 40-45%) would app. halve

CH4, lower loads = higher slip. 

• LNG shipping fleet = 668 vessels, and 312 under construction – more direct measurements needed.

GHG emissions from different voyage segments, split by the emission source, using a GWP100 of 36. “Other CO2” includes CO2 
emissions from the GCU and from the auxiliary boiler. LPDF = Low-pressure dual-fuel.

https://doi-org.ezproxy.library.qmul.ac.uk/10.1021/acs.est.2c01383


Major regulatory changes: International Maritime Organisation
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Source: S&P Global Commodity Insights, 2023. 

https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/shipping/111423-path-to-net-zero-major-shipping-firms-show-ambition-in-hard-to-abate-sector


Major regulatory changes: EU Fit for 55
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Source: EPRS, 2022. 

https://epthinktank.eu/2022/06/05/fit-for-55-package/


Maritime sector in the EU ETS: what is changing?
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❑ The EU Emissions Trading System (EU ETS) 
is a carbon market covering ~40% of the EU’s 
total greenhouse emissions.

❑ Geographical scope of ETS:
• 100% of emissions from voyages within 

the EU & when ships are within EU ports
• 50% of the emissions from voyages 

starting or ending outside of the EU

❑ Member States are responsible for the 
enforcement: penalties and revenues. 

❑ 20 mln allowances allocated for the shipping 
sector = €1.7 bilion using and avg 2022-2025 
of €84.5 per tCO2.

Source: EMSA, 2023. 

https://www.emsa.europa.eu/reducing-emissions/faq-extension-ets.html


• Scope: combustion of fuels used onboard, tank-to-wake.

• The companies can choose between a calculation, direct

measurement or a combination of methods. 
• Method A: BDN (Bunker Delivery Note) and periodic stocktakes of fuel tanks

• Method B: Bunker fuel tank monitoring on board

• Method C: Flow meters for applicable combustion processes

• Method D: Direct greenhouse gas emissions measurement

• The calculation of CO2eq:

How will shipping companies estimate their GHG emissions?  

GWP 100; CO2 = 1; CH4 = 28; N2O = 265 



The implications for shipping, methane mitigation and LNG
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• Shipping under the growing decarbonisation pressure – it’s just a beginning:
• The EU ETS will be revised, depending on the IMO adopting (or not) the a global market-based

measure by 2028 (the revision clause, Art. 3gg of EU ETS Directive)

• The same applies to the FuelEU Maritime with regards to the global GHG fuel standard

• Methane regulated under two EU regulatory regimes (2027): ETS and Methane Regulation’s importer 
requirements:

• Direct measurements vs estimates

• LNG as a fuel (ETS) vs LNG as a cargo (Reg): will regulated companies need to report emissions under

two different MRV schemes? What if boil-off gas (BOG) is used as a fuel?

• Some emissions are not directly regulated, e.g. emissions associated with LNG loading/unloading

• The cost of compliance and the impact on LNG:
• Significant financial exposure, EUA price volatility and the risk of non-compliance fines

• A revolution in the contractual arrangements: will continous emissions monitoring systems (CEMS) 

become more prevalent, also to comply with the FuelEU Regulation (2025)?

• An impact on the national LNG policy targets and LNG orderbook?



• Decarbonization: a critical decade for setting the shipping on course for net zero.

• Regulatory uncertainty (EU ETS vs IMO):

• will the IMO to agree on the mid-term measures by 2028? Or will there be more regional

regulations, e.g. the EU?

• flat levy on the GHGs is more acceptable among the IMO members – if and how the ETS should

be adjusted?

• Brussels’ dilemma: EU decarbonisation policies vis-a-vis the growing LNG imports

• Europe’s pivot to LNG at odds with the mid- and long-term decarbonisation targets? How to

ensure a balance between energy security, sustainability and affordability?

• Will there be enough renewable fuels available for the maritime sector after 2030?

• LNG industry dilemma: changes needed across the LNG industry and supply chain

• how and how fast will the LNG demand evolve across sectors and regions?

• what’s the best strategy in the short-term and in the long-term, given the increasing regulatory

uncertainty?

Summary and outlook
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Thank you!
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Contact details:

Maria.Olczak@oxfordenergy.org

Andris.Piebalgs@EUI.eu

https://www.oxfordenergy.org/wpcms/wp-content/uploads/2023/11/Insight-141-The-decarbonisation-of-maritime-transport__.pdf
https://www.oxfordenergy.org/publications/oies-podcast-wind-of-change-for-maritime-transport/
mailto:Maria.Olczak@oxfordenergy.org
mailto:Andris.Piebalgs@EUI.eu
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