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Carbon footprint of
renewable and/or waste-based fuels

Fuel Feedstock 

Biogas Municipal food waste 

Hydrotreated vegetable oil (HVO) Used cooking oil (UCO)

Hydrotreated vegetable oil (HVO) Rapeseed oil (RSO)

Rapeseed methyl ester (RME) Rapeseed oil (RSO)

Ethanol Corn

Ethanol Bread waste from bakeries

Ethanol Sawdust from sawmills 

Pyrolysis oil Used vehicle tyres 
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Key differences

• Modelling of recycling

• Modelling of energy recovery

• Modelling of multi-output processes
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PEF can yield much higher results than RED and EPD 
if the fuel is produced from waste

Source: Poulikidou et al. 2022
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PEF calculations include (part of) 
replaced primary material or energy

Case: hydrotreated
vegetable oil (HVO) 
produced from 
used cooking oil (UCO)  

Source: 
Poulikidou et al. 2022
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The point of substitution is where
recycled material is mixed with primary material

Source: European Commission 2018b
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Point of substitution vital for biogas

Source: Poulikidou et al. 2022
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Biogas:
- PEF includes displaced primary energy
- EPD excludes digestion

Case: biogas 
produced from 
food waste
substitutes production
and use of natural gas

Source: Poulikidou et al. 2022
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Substitution can make PEF results
lower than RED and EPD results

Source: Poulikidou et al. 2022
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Substitution can make PEF results
much lower than RED and EPD results

Source: Poulikidou et al. 2022
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Conclusions

1. PEF results stand out due to the Circular Footprint Formula

2. Point of substitution: important and unclear

3. RED and EPD give very different results for biogas

4. Need for PEFCR and PCR for (bio)fuel
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Thanks for the attention!
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