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Prospective LCA supporting EU policies

 European Green Deal aims at having Europe as a climate-neutral continent by 2030 

 Bioeconomy related innovations are fundamental to the development of a more circular and 

decarbonized economy

 Essential to ensure at an early stage of development that such technologies present indeed 

less environmental burdens to guide investment and technology deployment towards a 

sustainable economy

EU Circular Economy Plan

EU Green Deal

EU Bioeconomy Strategy

Need to ensure the selection of sustainable production pathways from 

early stages of development 



The example of the bio-based industry



Multiple valorization pathways e.g. food waste

Caldeira, C., Vlysidis, A., Fiore, G., De Laurentiis, V., Vignali, G., Sala, S. 2020. Sustainability of food waste biorefinery: A review on 

valorisation pathways, techno-economic constraints, and environmental assessment. Bioresource Technology. 312: 123575.
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Challenges in assessing Innovative and 
disruptive technologies

Bio-based products (BbP) related innovations are fundamental for the development of
a more circular and decarbonized economy

Lab scale*
BbP Technologies 
as solutions for 
sustainability

Environmental sustainability 
Impacts?

TODAY
T=T0

Scenario A

Scenario B

Scenario C

Industrial scale

FUTURE
T=Tx ?

e.g. Biomass availability 
• Climate conditions 
• Increase in food production 
• Variability of supply and demand

*€3.7 bln in bio-based innovation (2014-2020) for new materials and new technologies 



Example of the issue….

• How much is available, when, and where?

• Is there any element which will influence the 
availability in future?

• Which are the biochemical transformation 
needed to produce the extract? Is there any 
alternative pathway for their production?

• Which is the expected industrial scale process for 
the production? 

• Which are the current/available substitute of the 
new products? Which are their current 
environmental impacts?

• Etc…



Prospective LCA for Novel and Emerging Technologies for BIO-based products

Develop a robust and highly interdisciplinary 
framework for environmental assessment of 

emerging technologies for bio-based 
products to support policymakers and 

industries in the selection of sustainable 
production pathways



PLANET BIO

PROSPECTIVE LCA SCENARIO ANALYSIS +
• TASK 1- a) Carrying out a systematic 

identification and classification of 

emerging processes for bio-based 

products production and b) up-scaling 

approaches (scale dimension)

• TASK 2- Developing an approach that 

enables the modelling of processes 

that will be at industrial scale in a 

future time (time dimension)

Developing scenario analysis by 

considering several factors that influence 

the development of bio-based products 

processes as for example

• biomass availability, 

• climate conditions, or 

• increase in food production



PLANET BIO (Task 1a)

Identification 
of BbP

products

Identification 
of production 

pathway

Breakdown in 
processes

Search in 
available LCI 

databases

Identify data missing in LCI databases and 

develop upscale approaches for key processes (Task 1b)



PLANET BIO

Systematic identification and classification of emerging processes for bio-

based products production  

 Literature review

 Study developed for DG RTD, coordinated by University of 

Bologna and other partners



Identification of relevant products from food 
waste, wood waste and urban waste

Example of products that can be obtained from the food processing industry

Red: Lower TRL

Green: Higher TRL



Search in available LCI databases

Processes of 

BbP

No similar 

processes 

exist in LCI 

databases

Proxys

Processes 

Exist in LCI 

Databases

• Scan all available LCI databases

• Ecoinvent 3

• Agrifootprint

• USLCI

• Sphera DB, Professional + Extension 

databases

• In most, if not all, of the processes, 

data are illustrated as aggregated 

results and not as individual 

processes



Conclusions and way forward 

• Prospective LCA might play an important role in informing the design of EU 

policies that foster a sustainable economy

• It is key to develop tools to support policymakers and industries in the 

selection of sustainable production pathway, identifying trade-offs and 

establishing mitigation measures for their reduction

• Several methodological limitations relevant for the goal, scope, and inventory 

modelling in prospective LCA need to be addressed



Thank you


