
A true comparison of the GHG 
reduction potential of transport 
energy sources and the concept 
of Total Emissions of Ownership

Rik Arends
Program Director

8th International Workshop on 

Sustainable Road Freight



Our Low Emissions and 
Fuels Program

In partnership with

Solutions
Report and 
calculate

Decide
Implement 

and 
collaborate

Sustainable Road Freight Conference | Smart Freight Centre2



What’s the problem?
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Challenge: 

which way 

to go?

Reliable transparent data 

= Trust in the outcome!
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Calculate 
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Variations in carbon content of 
different energy carriers
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A review of JEC v5 (EU), RED II, NL Emissiefactoren and UK BEIS



Variability Within Fuel Type
Biofuels and fossil fuels

Waste

based

Crop

based
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Well-to-wheel GHGs

Biofuels

Source of the 
biofuel
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Variation in HVO Emission Factors
Source: JEC v5; gCO2e/MJ; WTW incl iLUC

Production at Source Transformation at source

Transport to market Transformation near market

Conditioning and distribution iLUC (from RED2)
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Diesel

comparator

88% reduction
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Well-to-wheel GHGs
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Diesel comparator
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Well-to-wheel GHGs

Hydrogen

Losses during 
production, 
transport, 

distribution and use 

Source of the 
methane in SMR
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Diesel comparator



Decision Making and 
Total Emissions of Ownership
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Our Decision Making
A conversational tool to compare and understand what is possible

Determine in three steps the potential solutions:
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Applicability

Step 1. Determine 
Applicability of 

LEFV solutions to 
your use case

Availability

Step 2. Determine 
Availability of 

LEFV solutions in 
your market

Feasibility

Step 3. Determine 
Feasibility of the 

LEFV solutions in 
cost and emissions

In partnership with
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Total Emissions of Ownership

Total Emissions of Ownership is:

▪ calculation of emissions from the operating
lifetime of a vehicle, 

▪ allow for changes in electricity emission factors 
change over time or the use of ‘drop in’ fuels. 

▪ Explicitly linked to the concept of Total Cost of 
Ownership, still considered one of the most 
important factors

▪ In line with GHG accounting practice: Upstream 
and Downstream emissions of the fuel, excl. 
infrastructure and vehicle production/dismantling

Strategic importance to freight 
buyers and suppliers in 
understanding emission 
reduction potential

            

       
       

              

              

 

  

   

   

   

   

   

   

   

   

                                                            

                                         
           

         
      

          
           

         
      

  
 
 
  
 
 
 

                            
      

            
             
                          

12

Total Emissions of Ownership allow 
enabling comparison of fuels, vehicles,  
feedstock, etc.



Conclusions

Review of emissions

1. The source of production or the feedstock used 

2. the direct and indirect contribution to land use 
change for crop-based fuels can be significant 

3. certain fuel development scenarios include 
Carbon Capture Utilization and Storage 
(CCU/CCS) in the production pathway as a 
method to reduce life cycle emissions.

4. Certify the source and the lifecycle GHG 
emissions of the fuels using neutral, well-
established mechanisms

Total Emissions of Ownership can 
present a simple method 
to review and compare the 
emission reduction 
potential of various fuels
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Conclusions (Methodology)
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The methodology:

▪ The reviewed reports did not cover methane 
slip for the gaseous vehicles which can be a 
strong greenhouse gas contributor, 

▪ Calculate and attribute the effects of indirect 
land use change, which can be substantial, 
change to the emission factor is still under 
development; 

▪ Once a fuel sees substantial share of the 
market, there is a need to switch from a 
consequential approach to an attributional 
approach 
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Join our journey towards 

efficient and zero-emissions 

global freight and logistics

Thank you!

Rik Arends
Program Director

rik.arends@smartfreightcentre.org
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https://www.linkedin.com/company/smart-freight-centre/
https://twitter.com/smartfreightctr

