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SUMMARY 

Executive summary: This document discusses principles for how to account for non-fossil 
fuels in shipping, both for total GHG emissions and for single ship 
application such as EEDI. The principles provide the basis for what 
the purpose of the lifecycle carbon intensity guidelines should be. 

Strategic direction, 

if applicable: 

3 

Output: 3.2 

Action to be taken: Paragraph 22 

Related documents: MEPC/Circ.471; resolution MEPC.308(73); ISWG-GHG 5/4 and 
ISWG-GHG 5/4/1 

 
Background 
 
1 Norway proposed 10 candidate measures in document ISWG-GHG 5/4, of which one 
proposed to develop lifecycle carbon intensity guidelines. In order to reach the 2050 ambitions, 
a significant amount of carbon neutral fuels have to be part of the energy mix for shipping. 
To be able to provide GHG inventories and to ensure that carbon neutral fuels are accounted 
for correctly in regulations such as EEDI and DCS, IMO has to establish a consistent way of 
calculating the carbon content of fuels, in line with principles established by IPCC. 
 
2 This document discusses some principles for how to handle different energy carriers 
for shipping, and what the purpose of the lifecycle GHG/carbon intensity guidelines should be. 
The document only discusses CO2 emissions. Other greenhouse gases are not included. 
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Current use of carbon factors 
 
3 Currently, the EEDI and the DCS schemes in chapter 4 of MARPOL Annex VI 
explicitly use the carbon content of different fuels to calculate CO2 emissions based on fuel 
consumption. In the short term, the proposed EEXI (ISWG-GHG 5/4/1) and calculation of any 
operational indicators may be seen as part of SEEMP also applying such carbon factors.  
 
4 In the EEDI calculation guidelines (resolution MEPC.308(73)), the carbon factors 
provided are calculated based on the actual content of carbon in the various chemical 
substances using a mean of molecular weights and compositions for the fuel 
(see MEPC/Circ.471 for the original description of the method). Any CO2 emissions from 
production – that is as all activities before combustion such as extraction, processing, refining 
and transportation (well-to-tank) – should not be accounted for in the shipping sector. This also 
includes production of electricity.  
 
5 While this approach is fully valid for fossil energy carriers, similar types of fuels based 
on biomass or captured carbon cannot be counted in the same way. The chemical components 
of a fuel cannot be used to determine the source of the energy and the carbon content, e.g. 
methanol can be fossil based, based on biomass, or based on hydrogen and captured carbon. 
A fuel can also be a blend of these sources.  
 
Principles 
 
6 In order for the shipping inventories to be consistent with global and national GHG 
inventories, the shipping sector should follow the principles laid out in the 2006 IPCC 
Guidelines for National Greenhouse Gas Inventories.1 International water-borne navigation 
(international bunkers) is grouped under Mobile combustion under the Energy sector, but 
emission from ships in international transport should not be included in any national inventory 
and has to be covered by IMO. 
 
7 In particular, there are two basic principles that needs to be established by IMO: 
 

.1 how to account for emissions during production; and 
 
.2 how to account for carbon from non-fossil sources. 

 
8 According to the IPCC Guidelines, any non-combustion and non-fugitive emissions 
should be accounted in the sector(s) where energy carrier is extracted and produced. Shipping 
should only be concerned with the direct emissions from the sector, while the CO2 emissions 
from extracting, processing, refining and transporting the fuel it uses should and will be 
accounted in national inventories. To prevent double counting, this principle should apply to 
both the aggregated total emissions from shipping and also for single ship applications such 
as EEDI and DCS. To prevent any emissions from falling between two chairs and not being 
counted, shipping should record all use of energy and direct emissions regardless of the source 
of the carbon.  
 

 
1 2006 IPCC Guidelines for National Greenhouse Gas Inventories: https://www.ipcc-

nggip.iges.or.jp/public/2006gl/ and the 2019 Refinement to the 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories: https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html  

https://www.ipcc-nggip.iges.or.jp/public/2006gl/
https://www.ipcc-nggip.iges.or.jp/public/2006gl/
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
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9 Non-carbon energy carriers such as hydrogen and ammonia will have a carbon 
content of zero, regardless of whether it comes from electrolysis with renewable electricity or 
from reformed natural gas, with or without carbon capture and storage (CCS). This also applies 
to electricity from onshore, used either directly by a shore connection or store in batteries. 
For energy carriers that contains carbon, such as diesel, methane and methanol, the source 
of the carbon is critical to the accounting.   
 
10 Norway recognizes that the emission from production of fuels and electricity used in 
shipping, including other sustainability and safety aspects, should be part of deliberation in the 
IMO. Shipping should not shift the reduction burden to other sectors and need to ensure that 
sustainable and truly carbon neutral fuels are in demand. At the same time, to establish a full 
lifecycle assessment of any fuel batch used in shipping is a big undertaking. The lifecycle 
aspects can for example be addressed in a future implementation programme for alternative 
fuels and in national action plans, and can include a general lifecycle evaluation of possible 
energy carriers.  
 
11 Energy carriers can in general be divided in four categories according to the source 
of the carbon: fossil, biomass, captured carbon and non-carbon (see figure 1).  
 

 
 

Figure 1: Four categories of energy carriers based on source of carbon 
 
12 Energy carriers based on captured carbon are sometimes referred to as electrofuels 
or e-fuels which is an umbrella term for synthetic fuels such as diesel, methane and methanol 
when they are produced from hydrogen and captured CO2 (carbon-based fuels), or from 
hydrogen and nitrogen (nitrogen-based fuels such as ammonia), using electricity to power the 
production. In this category, only the carbon-based electrofuels are included. The captured 
carbon can come from fossil fuels or from biomass. Depending on technology development 
there is the possibility that carbon can be captured directly from the atmosphere. 
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13 Non-carbon energy carriers do not release any CO2 to the atmosphere when 
combusted of converted. This includes hydrogen produced from electrolysis or from reformed 
natural gas. This group also includes electricity produced onshore that is used on board either 
directly or stored in batteries.  
 
14 Each source would need separate considerations when it comes to carbon content.  
 

.1 fossil – the fuels can use the carbon content directly as no carbon would be 
part of the natural carbon cycle;  

 
.2 biomass – in principle fuels based on biomass are carbon neutral as the 

carbon comes from the natural cycle. The IPCC Guidelines stipulates that 
CO2 from biomass should not be counted in national inventories, but should 
be recorded as an information item for cross-checking purposes. The CO2 
emission from biomass are estimated and accounted for in the AFOLU2 
sector as net changes in the carbon stocks; 

 
.3 captured carbon – IPCC states that any captured CO2 for later uses should 

not be deducted in the sector where it is captured, unless it is accounted for 
elsewhere. This means that any CO2 captured from fossil fuels and used to 
produce a carbon-based energy carrier should be counted in the same way 
as a fossil energy carrier, and similarly for biomass, which would be carbon 
neutral. IPCC does not specifically mention how CO2 captured from the 
atmosphere should be handled, but assuming that it is not counted as 
removal in the sector producing the fuel, it would be counted as carbon 
neutral. Although not mentioned specifically, the direct CO2 emission from 
these sources should also be recorded for cross-checking; and  

 
.4 non-carbon – for non-carbon energy carriers such as hydrogen, ammonia, 

and electricity the CO2 emissions is zero, and any emissions from production 
is accounted for in other sectors in the national inventories. 

 
Purpose of carbon intensity guidelines 
 
15 The lifecycle GHG/carbon intensity guidelines should provide a method for 
determining the carbon source of an energy carrier, and based on that, the carbon factor in 
line with the IPCC Guidelines and principles above. This could for example be documented in 
the Bunker Delivery Note, required by regulation 18 of MARPOL Annex VI.  
 
16 If the current use of carbon content in the EEDI calculations is to be applied for  
non-fossil fuels, there is a need to create a link between design and operation. Such a case is 
already established for dual fuel engines, where the carbon factor for LNG can be used if the 
LNG fuel tank capacity is more than 50% of the total fuel capacity. This may not be a feasible 
approach as the chemical components and thus the storage arrangements for, for example, a 
biodiesel and MGO are the same.  
 
17 To be used for EEDI, there would need to be operational restrictions for a ship if a 
lower carbon factor is to applied at design stage to reach the required EEDI. This would be 
similar to the sulphur content of the fuel, where fuel with a sulphur content above 0.5% cannot 
be used or carried on board, unless an equivalent arrangement is installed onboard (e.g. a 
scrubber). 
 

 
2  Agriculture, Forestry and Other Land Use. 
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Conclusions 
 
18 Norway's view is that IMO should follow the IPCC Guidelines. Only CO2 emissions 
from combustion should be taken into account for the aggregated emissions from shipping and 
for any application on single ship, e.g. through the DCS or EEDI. This is also in line with the 
current EEDI calculation guidelines where the actual carbon content of fuels is used and the 
differing emissions from extraction, production and transportation of HFO, MGO and LNG is 
not taken into account. 
 
19 For carbon-based fuels, the source of the energy and carbon is critical: it can come 
from fossil sources, biomass or captured carbon. The purpose of the lifecycle GHG/carbon 
intensity guidelines should be to provide a method for determining the source of the fuel and 
based on that, carbon factors in line with IPCC Guidelines.  
 
20 To make it applicable for EEDI, DCS and other regulations, the carbon content should 
be documented on the Bunker Delivery Note. Operational restrictions would need to apply if a 
ship would like to use a non-fossil carbon factor for its attained EEDI. 
 
Proposal 
 
21 Norway proposes to initiate a separate work stream for the development of carbon 
intensity guidelines building upon the principles outlined in paragraphs 18 to 20. This should 
be handled as matter of urgency starting at ISWG-GHG 6.  
 
Action requested of the Working Group 
 
22 The Group is invited to consider the information and proposals put forward in this 
document and take action as appropriate. 
 
 

___________ 
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