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Introduction 
Low-carbon and sustainable biofuels can play a short-term role in decarbonizing the road freight sector, where zero 
emission technology is not yet readily available. It can act as a short-term drop-in fuel to electric and fuel cell vehicles, 
especially as these technologies and markets continue to mature. However, understanding the extent to which these 
biofuels can reduce GHG emissions on a lifecycle basis is a challenge due to the wide variety of feedstock supply 
chains and use cases, as well as different methodologies for emission accounting in the biofuel production sector.  

These differences in methodologies can be directed to the inconsistencies in GHG accounting rules among the 
emission factor developers, regulator/scheme operators (e.g. Low Carbon Fuel Standard, Renewable Energy 
Directive), and standard developers (e.g. GHG Protocol) which create uncertainty in the market for fuel suppliers 
and end-users intending to use low emission fuels, such as biofuels and e-fuels. This issue is exacerbated, when a 
company’s transport operation spans different regulatory boundaries, such as between Europe and the US or 
California.  

This study aims to propose the necessary steps towards harmonization of emission factor assumptions are taken, 
providing a consistent approach across different emission database sources and geographical regions. It also intends 
to provide transparency into the process of incorporating emission factors from any existing database into the set 
of default factors provided in the Smart Freight Centre Global Logistics Emission Council (GLEC) Framework and ISO 
14083 (forthcoming). 

Hence the study analyzes the development of US biofuel emission factors in the Greenhouse gases, Regulated 
Emissions, and Energy use in Technologies (GREET) model developed by Argonne National Laboratory (ANL) and 
compares this with European GHG databases with the following aims: 

▪ Provide visibility into the comparison between different emissions accounting approaches used by different 
entities. 

▪ Provide recommendations for harmonization of US and European emission factor calculation approaches and 
accounting principles, in terms of feedstocks, production pathways, emission categories, and separate 
categories for emissions from land-use change and indirect land-use change. 

The scope of this study is limited to the analysis of the selected studies which include GREET database and the 
European emission factor sources from Annex V of the Renewable Energy Directive (recast) (RED II) and the JEC Well-
to-Wheels report v5 (JECv5).  

 

Approach 

The main questions addressed in this study are: 

• What are the consequences of inconsistencies across sources? 

• How credit schemes such as Advanced Biofuel Feedstock Incentives in the US operates without the ability 
to consider the GHG emission reductions? 
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• What would be the impact on the transport operator/end user? 

 

These points are to be addressed through the consultation with experts from the regulators, emission factor 
developers and standard developers of GHG accounting principles through a webinar hosted by ALICE (Alliance for 
Logistics Innovation through Collaboration in Europe) at the end of the September following a consensus-based 
approach. Main topics to be discussed included accounting of avoided emissions, biogenic and industrial removals, 
and indirect land-use change (iLUC). 

 

Findings/Originality 
One of the key barriers transport operators face at a global level is in finding and using comparable sets of emission 
factors, covering not only conventional fuels but the new generation of low carbon energy carriers presented in a 
straightforward way, on which they can rely.  

The example of inconsistency is the Low Carbon Fuel Standard, intending to incentivize the fuel market in California, 
which includes avoided emissions to the carbon intensity for biofuels, while the GHG Protocol does not. Instead, the 
GHG Protocol, which sets the standard for corporate emission accounting, recommends that avoided emissions are 
not to be added into the Scope 3 to get the final well-to-tank values. This might create confusion among end-users 
in terms of accounting for these principles in their reporting structure.  

Table 1 shows the overview of scope and methodology covered in GHG databases. The JECv5 follows consequetional 
approach as compared to RED II attributional approach, GREET follows a hybrid approach where both attribuitional 
and consequetional approach are used. In terms of coverage of feedstocks and process, the GREET model includes 
more than 100 fuel production pathways, though not all at the same level of detail and some have been updated 
more recently than others. Also it is noticeable how the assumption taken can affect the final emission values e.g., 
lower value of the emission factor of waste-derived renewable natural gas in GREET than their European 
counterparts due to high emission credits from avoided emissions.  

 

Table 1 Overview of scope and methodological approach 

 
  

GREET 

 

JEC WTW study 
v5 

RED II 

Scope  Time period validity 2021 and 2035+ 2016 and 2025+ 2018 

New energy infrastructure 
construction included 

 

 

No No 

Geographic boundary USA Europe Europe 

Fuel Cycle WTT Yes Yes Yes 

Disaggregation of WTT 
elements 

Yes Yes Yes, partially 

TTW Yes Yes Yes, partially 

Emissions CO2 Yes Yes No 

CO2e Yes Yes Yes 

CH4 contribution separated Yes Yes No 

N2O contribution 
separated 

Yes Yes No 

Land use Land Management 
Changes 

Yes No No 

Direct LUC Yes No Yes, partially 



Indirect LUC Yes, partially Yes, partially Yes, partially 

Allocation 
approach 

Attributional Yes No Yes 

Consequential Yes, partially Yes Yes, energy 
allocation 

Mixed Yes Yes   

Approach to biogenic 
emissions 

CO2 balance CO2 balance CO2 balance 

Approach to waste 

feedstock 

emission free emission free emission free 

Fuel properties Density and heating value 
provided? 

Yes, lower, and 
higher heating 
values 

Yes, lower 
heating value 

Yes, lower 
heating value 

Vehicle cycle Is vehicle life cycle 
provided 

Yes No No 

 

 

Conclusion and Recommendations 
There is a particular need for harmonization of approaches for emission factors in Europe and the United States. 
End-users accounting for emissions are in need for consistent principles in their reporting structure which can 
facilitate the tracking of the decarbonization efforts.  

Thus, a coordinated action plan is required to bring together a consortium of organizations responsible for 
developing and promoting the main internationally recognized sets of emission factors in order to align on 
methodology, assumptions and input data as far as is possible.  

The following recommendations for further research will help harmonize the approaches for emission factor 
development globally 

▪ Develop common consensus on GHG accounting principles, to allow a universal accounting and reporting 
structure for end-users. 

▪ Develop common consensus on issues surrounding the use of avoided emissions, biogenic and industrial 
removals, and credit schemes.  

▪ Review how iLUC emissions can be estimated with greater reliability, such that they can be included in the 
emission factor calculation. 

This would support the multimodal transport operators globally and will provide a consistent way to report the 
emissions factors from their fuel usage to pursue and better measure their decarbonization plan. 
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