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Life cycle assessment 

(LCA) to assess 

alternative proteins 

Analysing 

environmental impacts 

of food system

Challenges and 

opportunities

Contents

Safe and sustainable 

by design innovation

Understanding EU 

food system, and its 

circularity
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Understanding the food system

Caldeira, C., De Laurentiis, V., Corrado, S., van Holsteijn, F., & Sala, S. (2019). Quantification of food waste per product group along the food supply chain in the European Union: a 

mass flow analysis. Resources, Conservation and Recycling, 149(June), 479–488. 

Which are the 

associated impacts?
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Circularity, biotechnologies and green 
chemistry

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.

Which are the 

associated impacts?



Life Cycle  Assessment (LCA) to support EU policymaking

Embracing all steps 

of the value chains

Fostering 

comprehensiveness

Unveiling 

trade-offs

European Platform on Life Cycle Assessment 

https://eplca.jrc.ec.europa.eu/ 

Addressing 

environmental and 

socio-economic 

impacts 

https://eplca.jrc.ec.europa.eu/


How to perform Life cycle assessment?
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Evolution of LCA use in EU policies

Updated from Sala et al. (2021). The evolution of life cycle assessment in European policies over three 

decades. The International Journal of Life Cycle Assessment, 26, 2295-2314.

LCA is a tool in the 

EU Commission 

Better Regulation 

Toolbox



LCA to support EU policies: the approaches

Environmental 

footprint method

Life Cycle 

Assessment

Comparing product A 

and product B

Macro-scale 

assessment of EU 

consumption and 

production

Assessing impacts of 

individual consumption

Consumption 

Footprint model

Consumer

Footprint

Farm to fork

Biodiversity 

strategy 

Circular economy

Bioeconomy

Biotechnology act

Zero pollution 

and chemical 

strategy

Sustainable 

Development 

Goals
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1. Detailed guidance to support the LCA 

comparison of products performance

2. Providing a level playing field for 

operators

3. Guaranteeing the reliability of 

environmental information

Fostering transparency to support informed 

decision-making by businesses and consumers

The Product Environmental Footprint 
(PEF) method

https://ec.europa.eu/environment/eussd/smgp/ef_methods.htm
EC(2021) 9332 final Commission Recommendation of 16.12.2021 on the use of the Environmental Footprint methods to measure and communicate the life 

cycle environmental performance of products and organisations

16 environmental impact categories

https://ec.europa.eu/environment/eussd/smgp/ef_methods.htm
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Consumption Footprint model

https://eplca.jrc.ec.europa.eu/ConsumptionFootprintPlatform.html 



12 EU Food System Monitoring Dashboard

https://datam.jrc.ec.europa.eu/datam/mashup/EU_FOOD_SYSTEM_MONITORING/index.html
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LCA for addressing and assessing solutions

Dietary shift

Sanye Mengual, E., Valenzano, A., Sinkko, T., Garcia Herrero, L., Casonato, C., Listorti, 

G. and Sala, S., Sustainable public procurement: current status and environmental 

impacts, Publications Office of the European Union, Luxembourg, 2024, 

https://data.europa.eu/doi/10.2760/06145, JRC134432.

Food-Based Dietary Guidelines (FBDGs) and 

EAT-Lancet

(Agricultural) management 

practices

Designing alternatives 
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Nutritious, safe and sustainable by design 
alternative proteins

Sustainability challenge

EC recommendation on Safe and Sustainable 

by Design chemicals and materials 

framework: (Re)Design, Responsible 

Innovation, Avoiding Regrettable Substitution

Malila, Y et al. (2024). Current challenges of alternative proteins as future foods. npj Science of Food, 8(1), 53.

Recommendation for safe and sustainable chemicals published - European Commission

https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/recommendation-safe-and-sustainable-chemicals-published-2022-12-08_en#:~:text=The%20%E2%80%98safe%20and%20sustainable%20by%20design%E2%80%99%20framework%20encourages,communications%20technologies%20products%2C%20such%20as%20laptops%20or%20tablets.


15

Towards sustainable alternative proteins in food systems: 
challenges and opportunities

Malila, Y., et al (2024). Current challenges of alternative proteins as future foods. npj Science of Food, 8(1), 53.

• Overall sustainability: Identification of 

trade-offs due to the strong interrelations 

between supply chains, consumption 

patterns, ecosystems, health, and 

planetary boundaries 

• Affordability: Ensuring everyone has 

access to a nutritious diet in a sustainable 

way ---> life cycle costing, social life cycle 

assessment 
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Key messages

Alternatives proteins are key in the transition to food system 

sustainability 

To foster sustainability transitions, a system approach needs to be 

adopted, considering all actors involved and sustainability dimensions

LCA is instrumental to:

• Address the impacts along the entire value chain, including trade-offs

• Steer innovation, avoiding regrettable substitutions
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Thank you !

© European Union, 2024

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the 
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