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EN 16760:2015 Bio-based products – Life Cycle Assessment

• A European Standard for terminology, bio-based content determination, sustainability 
aspects, declaration tools, and LCA methodology 

• Based on ISO 14040/44
• Focus on handling the specificities of the bio-based part of products partially or wholly 

derived from biomass
• Excludes the food, feed, and energy sectors

41 papers reviewed
Database: ScienceDirect
Query: [lignocellulosic biomass AND (wood OR "forest residue") AND LCA AND LCI AND 
"functional unit" AND biorefinery]
Date range: 2015-2023
Selection: 1) contains documentation of detailed LCA; 2) wood-based feedstock 3) 
EXCLUDED: review articles and book chapters

Few (~10) studies discuss:
• Cultivation cycle of feedstock
• Life span if production plant
• Reference year for datapoints and technology
• Time period over which carbon dynamics are 

modelled

Main geographical distribution:
• Europe (19), North America (8)
• Not all papers disclose geographical data

In the literature reviewed,
• System expansion and economic allocation 

(15), mass-based (9), energy (6) and other 
allocations: heating value, exergy, mass organic 
carbon, or 100% to the main product

• Hybrid allocation(6): sub-systems within a 
single scenario

• Multiple allocation (16): alternative 
scenarios

• System expansion combined with other 
allocation methods (11 out of 15) 

• Consequential modelling (3) was uncommon

Allocation

Recommendations align with ISO 14040/44 • One paper modelled 
both LUC and ILUC

• 8 studies consider LUC
• Some (6) mention LUC 

but provide no details
• Some (6) explicitly 

exclude LUC
• Considered 

irrelevant (e.g., 
residual biomass, 
reforestation 
scenarios)

Land Use

The standard recommends:
• Documentation of initial 

and resulting land use
• Land occupation and land 

transformation
• Identification of land use 

type
• ILUC may only be 

addressed in the 
interpretation phase due 
to a lack of scientific 
characterization
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Temporal and Geographical data

Including representative data is recommended

Modelling fossil and biogenic 
carbon flows

Three recommended methods in the 
standard:
1) -1/+1

• -1: atmospheric carbon fixation during 
growth

• +1: carbon emitted to air, water, soil 
during production AND carbon 
permanently sequestered

• Also include biogenic emission to air, 
water and soil at the end-of-life

2) 0 characterization factor (biogenic carbon 
as neutral)
3) Temporal: ILCD method

• Considers mass of GHG removed; time 
of temporal removal/storage

• Removal over 100 years = indefinitely 
stored

In the literature reviewed,
• A few studies (4) employed -1/+1
• More studies (15) characterized biogenic 

carbon flows as 0
• Cited IPCC/other guidelines as justification

• Very few (3) studies considered the 
temporal aspects of biogenic carbon flows

• ~50% of the studies did not discuss 
biogenic carbon flows, or applied 
other/unclear methods

M
ethods used for accounting for biogenic carbon flow
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Recommendations 
align with ISO 14044
• Should include a 

variety of 
indicators

• Some relevant 
categories may not 
have sufficiently 
developed 
indicators

Aligning Life Cycle Assessment methods and bio-based 
sectors for improved environmental performance

Conclusions

• Lack of harmonization in LCA practice for 
biorefineries

• Need for systematic, harmonized 
methodological guidelines on:
• Accounting for biogenic carbon flows
• Integrating temporal aspects of biogenic 

carbon flows
• Choosing clear and justifiable allocation 

methods
• Including Land Use Change and related 

impact categories
• Practice not aligned with guidance
• Suggestions for harmonized practice: see 

ALIGNED project: https://alignedproject.eu/

Functional Unit

• Reference to which 
the input and output 
data are related

• Recommended 
reference flow: 
weight or volume; 
description of 
gross/dry/etc. quality

(AAU)

Functional units chosen in the 
reviewed literature, by type System Boundary

• “LCA” is cradle-to-grave
• Other choices must be justified

(AAU)

System boundaries applied in the 
reviewed literature
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