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Life Cycle Initiative 
LIFE CYCLE WORK IN UNEP: FOCUS AREAS

• Public-private, multi-stakeholder partnership

• Global forum for LCA science-based, 

consensus-building processes 

• Focus on high impact sectors: plastics, textiles, 

buildings and construction, and mining

TECHINCAL AND POLICY ADVICE

CAPACITY DEVELOPMENT

DEVELOPMENT AND ACCESS TO 

KNOWLEDGE
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THE CONTEXT
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Applying Life Cycle Thinking to Food Packaging

• LCA highlights the areas of highest 

potential impact along the value 

chain and helps to identify trade-

offs amongst them

• It addresses important concerns 

surrounding the leaching of 

chemicals from plastics and those 

emitted when plastics are burnt



In response of the 4th session of the UN Environment Assembly (UNEA 4/9) in March 2019, the 

Life Cycle Unit has gathered info and proposed recommendations.

https://www.lifecycleinitiative.org/single-use-plastic-products-studies/ 

Single-use Plastic Products vs. alternatives

SUPP 
consolidated 

report 
UNEA5

Feb 2021

Cups 
Feb 2021

Bottles 
July 2020

Nappies 
June 2021

Tableware 
Feb 2021

Bags
March 2020

Menstrual 
products 
July 2021

Face masks 
March 2022

Food 
packaging
Q4 2022

Take-away 
packaging 
Oct 2020
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https://www.lifecycleinitiative.org/single-use-plastic-products-studies/
https://environmentassembly.unenvironment.org/unea5
https://www.lifecycleinitiative.org/new-publication-addressing-single-use-plastic-products-pollution-using-a-life-cycle-approach/
https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-their-alternatives-lca/
https://www.lifecycleinitiative.org/library/single-use-plastic-bottles-and-their-alternatives-recommendations-from-life-cycle-assessments/
https://www.lifecycleinitiative.org/library/single-use-nappies-and-their-alternatives/
https://www.lifecycleinitiative.org/library/single-use-plastic-tableware-and-its-alternatives-recommendations-from-life-cycle-assessments-2/
https://www.lifecycleinitiative.org/library/single-use-plastic-bags-and-their-alternatives-recommendations-from-life-cycle-assessments/
https://www.lifecycleinitiative.org/library/single-use-menstrual-products-and-their-alternatives-recommendations-from-life-cycle-assessments/
https://www.lifecycleinitiative.org/library/single-use-plastic-take-away-food-packaging-and-its-alternatives/
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Overarching findings on SUPP

FROM A LCA PERSPECTIVE

1. The main issue is the single-use nature of products, rather 

than their material

2. Products should be durable, and usually the lighter a 

product’s weight, the lower its environmental impact

3. Need to keep resources at their highest value, by replacing 

single-use plastic products with reusable products

4. There is no one single solution to plastic products 

pollution: it is context and country-specific, but taking a life 

cycle approach can help in taking the right decision



Meta-Study on 
Supermarket Food Packaging



76%

24%
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Food products Archetypes studied and Methodology







Packaging for Refrigerated Foods

1
0

THE CONTEXT META-STUDY CHEMICALS





Packaging for Fresh Produce





Packaging for Pantry Goods
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Single-use supermarket food packaging and its alternatives: 

Recommendations from Life Cycle Assessments

Recommendations for Reusable Packaging

• Washing/distribution plants should be 
widespread rather than a single, centralized plant

• Encourage standardization of packaging, as this 
facilitates pooling and deposit return schemes

• Reusable food packaging systems must be 
competitively priced with single-use ones

• Reusable food packaging systems must be 
accessible and convenient to consumers



Single-use Packaging
RECOMMENDATIONS

• Packaging material collection and recycling rates 
should be drastically improved

• When changes to packaging are made it is 
important to consider its acceptability by 
consumers

• Packaging alternatives that seek to address 
marine plastic impacts should not be at the 
expense of addressing climate change impacts

Single-use supermarket food packaging and its alternatives: Recommendations from Life Cycle Assessments
1
4



What are Bio-plastics?
Source: UNEP 2021; From Pollution to Solution 



Bio-based and Biodegradable Single-use Packaging

Source: UNEP 2021



Biobased and Biodegradable Single-use Packaging

RECOMMENDATIONS • For food packaging that is contaminated with food waste, 
bio-based and biodegradable plastics could present a 
solution for co-disposal of food waste and packaging. 

• BUT imperative that:

• Infrastructure needed for the co-disposal of food and 
biodegradable plastic packaging is developed before/alongside 
any promotion of or support for bio-based and biodegradable food 
packaging.

• Any promotion/support of bio-based and biodegradable packaging 
must come with regulations around labelling and education of 
consumers, so that biodegradable plastics do not disrupt 
conventional plastic recycling systems or end up littered or in 
landfills.

• From an LCA perspective, bio-based and biodegradable packaging 
that ends up littered or in the general waste stream will have the 
same or even higher impacts than conventional plastics
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Examples of food packaging types that require redesign and 
innovation

Source: UNEP (2022) Supermarket Food Meta-study. Image adapted from World Economic Forum and Ellen MacArthur Foundation (2017) 



The Packaging Relative Environmental Impact (PREI)
(Lucciardello 2017)
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Contribution of packaging to the overall environmental impact can be significant or 
negligible compared to the environmental impacts associated with the food itself. 
Useful to understand the importance of packaging in unpacking environmental burdens.

HIGH PREI FOODS: choice of packaging highly influences overall environmental 
impact, irrespective of the impact of the food itself. 
E.g.,  carbonated cooldrinks, wine and beer, which are typically packaged in glass or 
aluminum cans, and other tinned foods or foods in glass jars. 

LOW PREI FOODS: foods with high environmental impacts for their production and 
for which the choice of packaging should be to minimize the possibility of food 
ending up as waste. Packaging for these foods has a small impact on their overall 
environmental impact relative to the food itself. This category includes for instance 
meat, coffee, freshly squeezed juices and butter. 

INTERMEDIATE PREI FOODS: foods with moderate environmental impacts for their 
production as well as their packaging. Often trade-off between waste and packaging 
impacts.  E.g, breakfast cereals, pasta and yogurt. 



Key Messages
ASSESSED IN THE SUPERMARKET FOOD META-ANALYSIS

Wherever the food type allows it (Intermediate PREI), food should be sold 
unpackaged or in reusable packaging, as this is almost always environmentally 
preferred to food in single-use packaging.

For foods associated with high environmental impacts in their production (Low 
PREI) packaging design should prioritize minimization of food waste.

For foods associated with lower environmental impacts in their production (high 
PREI), packaging should be minimized and/or eliminated wherever feasible.
LCAs covering full value chain and include product losses are needed to determine if minimising, 
avoiding or using returnable or recyclable packaging leads to lowest environmental impacts overall.
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Need for policy alignment (economic measures, standards, and legislation). 



Chemicals
in Plastics

An overview

The USEtox Tool

FOOD CONTACT MATERIAL



Food Contact Material USEtox - Interface

• FCM USEtox interface assesses the human and ecotoxicological impacts of 

chemicals in food contact materials (FCM)

• Counts 23 default products in its platform, including PVC film for pork, PET bottle 

for water, HIPS cup for yogurt, etc. 

THE UNEP/SETAC SCIENTIFIC CONSENSUS MODEL

DIRECT INGESTION 

OF THE FOOD

VOLATILIZE TO AIR 

AND LEACH INTO 

FRESHWATER

HUMAN AND ECOSYSTEM EXPOSURE OCCURS IN THE FOLLOWING WAY

1
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Impact Pathways considered in the USETOX model



FMC USEtox Interface



Claudia Giacovelli 

 

 

claudia.giacovelli@un.org 

Thank you!

Relevant Resources:
• Comparison tables for Single-use Plastic Products (SUPP) and their Alternatives
• Single-Use Plastic Products (SUPP) and their alternatives LCA meta-studies: 

Recommendations from Life Cycle Assessments
• USEtox interface – Food Contact Material (FCM) User Manual

mailto:claudia.giacovelli@un.org
https://www.lifecycleinitiative.org/just-published-alternatives-comparison-tables-for-single-use-plastic-products-supp/
https://www.lifecycleinitiative.org/activities/life-cycle-assessment-in-high-impact-sectors/single-use-plastic-products-studies/
https://www.lifecycleinitiative.org/activities/life-cycle-assessment-in-high-impact-sectors/single-use-plastic-products-studies/
https://manual.usetox.org/usetox-interface-food-contact-material.html
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