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Technical Criteria

• Follow the format:
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• The attained metric should be smaller than or equal to the required 
metric:
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Engine Power Limitation

Source: 2021 Guidelines on the shaft / engine power limitation system to comply with the EEXI requirements and use of a power reserve. Link: 
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.335(76).pdf

https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.335(76).pdf


Engine Power Limitation

• Engine power limitation can be deactivated in emergencies, e.g., 
necessity to overcome bad weather.

Source: 2021 Guidelines on the shaft / engine power limitation system to comply with the EEXI requirements and use of a power reserve. Link: 
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.335(76).pdf

https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.335(76).pdf


Accounting of systemic improvements in vessel 
performance

Source: 2021 Guidance on Treatment of Innovative Energy Efficiency Technologies for Calculation and Verification of the Attained EEDI and EEXI. 
Link: https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.1-Circ.896.pdf

https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.1-Circ.896.pdf


Differences among EEXI, EEDI and CII
• Scope:

• EEXI and EEDI are valid for vessels over 
400 GT.

• CII is valid for ships over 5000 GT.

• Calculation:
• EEXI and EEDI are design / specification 

criteria.
• CII is an operational criteria.

• Application over the years:
• EEDI and CII become more restrictive 

over the roll out of different phases.
• EEXI is applied as a stable criterion.



CII

Figure’s source: DNV.

Source: 2022 Guidelines on the Operational Carbon Intensity Rating of Ships (CII Rating Guidelines, G4). Link: 
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.354(78).pdf

https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.354(78).pdf


Implementation

• Data is submitted by class to IMO’s Data Collection System (DCS).

• Collected data includes CO2 emissions and travelled distance.

• Fuel consumption can be calculated through:
• Measurements of fuel remaining on board (ROB).
• Flowmeters.
• Direct measurements of exhaust gases.



Penalties

Source: Resolution MEPC.328(76) Amendments to the Annex of the Protocol of 1997 to Amend the International Convention for the Prevention 
of Pollution from Ships, 1973, as Modified by the Protocol of 1978 Relating Thereto 2021 Revised MARPOL Annex VI. Link: 
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.328(76).pdf

https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.328(76).pdf


Deficiencies and Conformity

• CII calculation considers vessel capacity, and not transported cargo.
• May lead to It may lead to attempts to circumvent the rule by traveling 

longer distances in ballast condition.
• Some stakeholders allege it would be desirable for the attained CII to 

correct for waiting time in port and the climatic conditions of the region of 
operation.
• Among the implemented compliance measures is the reduction of 

operational speed (or, “slow steaming”).
• However, this recommendation is sometimes based on simplistic 

propulsion models, e.g.:
!"#$ %&'(")*+,&' -.+# = %+# ⋅ (*##1!



Slow Steaming



EU ETS: Design and Implementation

• “Cap and trade” system that charges permissions for companies to emit 
CO2 within the European Union.
• The system has been in operation since 2005 but should be expanded to 

maritime transport in 2024.
• Based on public data collected by the EU: THETIS-MRV (europa.eu).
• The regulation proposal includes:

• 100% taxation of emissions on voyages and stays in ports within the EU.
• 50% taxation of emissions on voyages entering or leaving the EU.
• Gradual phase-in period between 2024 and 2026, ranging from 40% to 100% 

emissions coverage.
Source: The Inclusion of Shipping in the EU ETS. Link: https://www.hecla-em.co/post/the-inclusion-of-
shipping-in-the-eu-ets.

https://mrv.emsa.europa.eu/
https://www.hecla-em.co/post/the-inclusion-of-shipping-in-the-eu-ets
https://www.hecla-em.co/post/the-inclusion-of-shipping-in-the-eu-ets


EU ETS: Implementation
• Shipping companies will have to acquire allowances, such as in auctions or 

on the spot market, and deliver them to the EU to cover their emissions.

Source: EEX EUA Spot. Link: https://www.eex.com/en/market-
data/environmentals/spot#%7B%22snippetpicker%22%3A%2252%22%7D

https://www.eex.com/en/market-data/environmentals/spot
https://www.eex.com/en/market-data/environmentals/spot


EU ETS: Penalties

• Emissions that have not been covered by the company in question 
must be regularized in the following year with payment of an 
additional penalty.

• If the transport company does not comply with the norm for two 
years in a row, it may be subject to an expulsion order from the 
member countries until it regularizes its situation.

Source: The Inclusion of Shipping in the EU ETS. Link: https://www.hecla-em.co/post/the-inclusion-
of-shipping-in-the-eu-ets.

https://www.hecla-em.co/post/the-inclusion-of-shipping-in-the-eu-ets
https://www.hecla-em.co/post/the-inclusion-of-shipping-in-the-eu-ets


Alternative Energy Sources

• There are several types of fuel that 
are candidates for adoption as 
clean energy sources.

• Each fuel’s GHG footprint must 
also be analysed in relation to its 
manufacturing process (i.e., “well-
to-wake”).

• Each candidate source has its 
scaling peculiarities and 
challenges.

Figure’s source: Future Fuels, DNV. Link: 
https://www.dnv.com/maritime/hub/decarbonize-
shipping/fuels/future-fuels.html.

https://www.dnv.com/maritime/hub/decarbonize-shipping/fuels/future-fuels.html
https://www.dnv.com/maritime/hub/decarbonize-shipping/fuels/future-fuels.html


Adoption and Availability Uncertainties
• Public policies:

• How to avoid the adoption of clean sources stagnates due to lack of competitiveness in relation to carbon-based 
alternatives?

• To what extent should these sources be subsidized to become competitive?
• Example: Marginal abatement cost curves (MACCs) for assessing the role of market-based measures (MBMs) in enhancing 

the adoption of alternative marine fuels | Research Square.*

• Interaction between supply and demand:
• How to resolve the impasse between supply and demand for new energy sources?
• Example: The Next Wave: Green Corridors (energy-transitions.org).*

• Design and specification of new vessels:
• How to select the energy source to be included in new vessels?
• How to address clean energy sources during design phase?
• How to make vessels more flexible to allow for future renovations with cleaner fuels?
• Example: Optimal ship lifetime fuel and power system selection – ScienceDirect.

*Not peer-reviewed.

https://www.researchsquare.com/article/rs-2382095/v1
https://www.researchsquare.com/article/rs-2382095/v1
https://www.energy-transitions.org/publications/the-next-wave/
https://www.sciencedirect.com/science/article/pii/S1361920921004405


Conclusion

• Strategies to reduce greenhouse gases translates into a series of short 
and medium term regulations coming from global (IMO) and regional 
(EU) venues.

• Regulations should continue to undergo changes and adjustments as 
climate and political scenarios develop over the coming years and 
decades.

• Despite this, the long-term path to full decarbonization still faces a 
series of uncertainties.


