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Circular Economy in Food Retail
Alternative Packaging

The Living Lab is conceived as a space for the co-generation of applied 
knowledge together with the cooperative supermarket LA OSA and 

with the support of the International Center for Circular Economy (CIEC) 
of the Municipality of Madrid. 

The main goal is to boost mechanisms of circular economy, to reduce 
both packaging and food waste, but also to enhance the recovery and 

reuse of packaging. 
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Research aim and research questions

How to reduce food packaging in the food chain in a perspective of 
circularity and sustainability?

The aim of this research was to explore and analyse possible 
alternative solutions for food packaging in the food chain, at the retail 
level, to reduce the impact of packaging and increase the sustainability 
of the food chain.
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Approach, Methodology

•Objective: To explore and assess alternative packaging solutions in the food chain, focusing on 
sustainability and recent developments

•Method: comprehensive literature review of scientifically relevant contributions

•Search Engine: Scopus

•Keywords: food, packaging, sustainability, circular economy, circular bioeconomy, biodegradable, 
food chain, sustainable food system

•Research Steps:
➢ Phase 1: study of the theoretical framework surrounding alternative packaging solutions.
➢ Phase 2: identification and analysis of 10 key papers to evaluate the state of the art and recent 

advancements in the field.
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Theoretical Framework
Between circular economy and circular bioeconomy

How can we define the circular economy?

<< An economic system that is based on business models which replace the “end-
of-life” concept with reducing, alternatively reusing, recycling and recovering 
materials in production/distribution and consumption processes, thus operating at 
the micro level (products, companies, consumers), meso level (eco-industrial parks) 
and macro level (city, region, nation and beyond), with the aim to accomplish 
sustainable development, which implies creating environmental quality, economic 
prosperity and social equity, to the benefit of current and future generations. >>

Kirchherr et al. (2017) 
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Theoretical Framework
Between circular economy and circular bioeconomy

And the Circular Bioeconomy?
<< The Circular Bioeconomy (CBE) is a niche within Circular Economy (CE). It 
focuses on utilizing biological resources from waste streams. It creates 
valuable products like organic fertilizers, bioenergy and alternative proteins. 
Additionally, CBE promotes sustainable growth through closed-loop 
resources cycles, reduced reliance on virgin resources and the substitution of 
chemical fertilizers and non-renewable resources with consequent reduction 
in GHG emissions.>>

Dr. Susanne Bodach, International Water Management Institute, part of the FAO webinar “Overcoming barriers to building the 
Circular Bioeconomy”, part of the CRFS Knowledge Exchange Series in partnership with RUAF, 2024
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Results
Edible or biodegradable packaging has a double function: prevent 
waste in packaging and increasing food storage quality.
• Biodegradable polymers: frequently made from renewable 

resources like corn starch, potatoes, or sugarcane. When disposed 
of, they gradually decompose into harmless components, decreasing 
landfill waste while effectively shielding food goods from 
environmental variables like moisture and oxygen.

• Biomaterials-based recyclable and biodegradable packaging: a 
viable alternative to the traditional single-use plastics that pose 
environmental problems. These materials are biodegradable and less 
dependent on fossil fuels since they are made from renewable 
resources like algae, cellulose, or plant-based starches. Double aim: 
reducing waste and the use of new resources.
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Results

Edible films and coatings: in
nature, edible films are free-
standing structures, whereas
edible coatings cling to the
surface of food. Many studies
proved there are several
benefits to using different
coating materials to preserve
and improve the quality of
various food products.

Source: Mahmud et al. (2023)
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Results
• Recent trends: growing interest in agro-food waste as a source of bio-

based materials with potential use in the packaging sector. 

Source: Mahmud et al., 2023.
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Challenges and future directions

• Balance cost effectiveness and sustainability

• Commercial scalability and cost of these materials

• Safety evaluations for consumer well-being

• Regulatory framework

• Need for consistent policies to promote and incentive practices

• Need for behavioural change through awareness and education

The role of multi-actor synergies: academia, industry and the public sector.
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Thank you for your attention
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