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Project summary 

At STOPP, we're pioneering a transformative initiative to revolutionize the way 
we approach food packaging by working with all the stakeholders in the value 
chain to promote the "5 Rs": Refuse, Reduce, Redesign, Reuse, and Recycle  

Our main aim is to drastically reduce the environmental impact caused by 
plastic waste in food packaging, aligning closely with the EU's Packaging and 
Packaging Waste Directive. Our collaborative efforts encompass every facet 
of the food packaging value chain.  

We're set on creating circular strategies that not only appeal to plastic 
production and processing but also drive awareness through a multi-actor 
network. Our strategic actions include analysing plastic waste impact, 
monitoring current usage, designing sustainable business models, boosting 
recycling efforts, and understanding consumer attitudes through an in-depth 
study. 
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Executive summary 

This document provides evidence-based recommendations grounded in 
stakeholder engagement, life cycle assessments, and system-wide 
sustainability analysis.  

 

Key Findings include: 

• Stakeholders across the plastics value chain demand regulatory clarity, 
fiscal incentives, and harmonised standards to enable a circular 
economy. 

• Preliminary comparative Life Cycle Assessments (LCAs) demonstrate 
that reusable plastic packaging outperforms single-use alternatives 
after sufficient reuse cycles, provided appropriate collection and 
recycling systems are in place. The full and final sustainability 
assessment will also look at a System Dynamics model and further 
assessments on Circularity and plastic littering risk. 

 

The STOPP project demonstrates that moving from a single-use plastic 
economy to one based on reuse and recycling is both technically feasible and 
environmentally beneficial — but only with coordinated action at the policy, 
industry, and consumer levels. The recommendations in this brief provide a 
clear roadmap for EU decision-makers to accelerate this essential transition. 

  



 

 

  

 

Funded by the European Union. Views and opinions expressed are, however, those of 
the author(s) only and do not necessarily reflect those of the European Union or REA. 
Neither the European Union nor REA can be held responsible for them. 

Swiss partner funded by 

Acronyms and abbreviations 

AI Artificial Intelligence 
DfR Design for Recycling 
DPP Digital Product Passport 
EPR Extended Producer Responsibility 
EU European Union 

LCA Life Cycle Assessment 
M Month (used as project timeline reference, e.g., M18 = Month 18) 

NIAS Non-Intentionally Added Substances 
PPWR Packaging and Packaging Waste Regulation 
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1. Introduction 

This policy brief consolidates key recommendations derived from stakeholder 
interviews, sustainability assessments, and technical research by STOPP 
partners, providing clear guidance to EU policymakers, industry, and market 
actors. As such, it includes a preliminary set of recommendations based on 
the activities carried out in the first 18 months of the project. However, D6.4 
(M36) will fully report on the dedicated activities developed to frame policy 
recommendations (including policy dialogues webinar).   

2. Policy Recommendations  

The policy brief is a summarized version of the following input gathered across 
the project partners and their results: Policy recommendations by stakeholder 
group (based on the interviews of 40 stakeholders as reported in D3.3), 
technical recommendations and sustainability assessment findings. One 
aspect we would like to stress is that, in view of the crisis that the European 
recycling industry is currently facing, it would be encouraged to develop 
safeguard measures when it comes to non-EU imports. 

2.1. Policy Recommendations by 

Stakeholder Group 

Material Producers (Raw Material Suppliers, Compounders, Converters) 

• Provide regulatory clarity on chemical recycling and mass balance 
certification, to boost investment confidence.  

• Introduce fiscal incentives: tax virgin plastics; reduce taxes for recycled 
content to level the playing field. 

• Mandate Design for Recycling (DfR) across industries. 
• Fund unbiased R&D for recycling technologies to improve recyclability. 
• Develop certification systems for recycled plastic (improves 

traceability). 

Product & Brand Owners (Fillers, Food Companies, Packaging Distributors) 

• Enforce mandatory recycled content targets (e.g., 10% under PPWR). 
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• Support reuse logistics with grants, tax incentives, and harmonised 
packaging formats. 

• Launch consumer education campaigns on the safety and quality of 
recycled packaging. 

Retailers, Distributors, Restaurant services 

• Co-invest in infrastructure for reusable packaging return and cleaning. 
• Clarify regulatory obligations under PPWR and provide guidelines for 

compliance. 
• Pilot digital deposit-return systems (e.g., QR code-enabled). 
• Offer consumer incentives to participate in reuse systems. 

Reuse Operators 

• Set binding reuse targets by sector and packaging type. 
• Establish EU-wide safety protocols for cleaning reusable packaging. 
• Implement harmonised deposit-return systems for reuse logistics. 

Collectors & Recyclers 

• Eco-modulate Extended Producer Responsibility (EPR) fees based on 
recyclability. 

• Invest in AI-based sorting and chemical recycling infrastructure. 
• Establish EU-wide quality standards for recycled materials. 

Policy Makers & Market Shapers (NGOs, Standardisation Bodies, 
Municipalities) 

• Shift focus upstream to waste prevention and reuse with binding 
targets. 

• Enforce stricter bans on non-recyclable packaging and incentivise 
alternatives. 

• Require recycled/reusable packaging in government contracts. 
• Mandate open-access Life Cycle Assessment (LCA) databases. 
• Reform lobbying rules to limit influence of linear economy actors in 

policy-making, to ensure balanced legislation. 

 

2.2. Technical Recommendations 

Eco-Design for Circularity 
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• Integrate system-level eco-design covering collection, reuse, and 
recycling. 

• Promote modular, monomaterial packaging for easier recycling. 
• Invest in infrastructure (logistics hubs, sanitation). 
• Use digital tools (QR codes, DPPs) for tracking and transparency. 

Reusable Packaging 

• Set binding reuse targets by sector/type. 
• Develop EU-wide governance on design, hygiene, and safety. 
• Innovate for microplastic prevention and packaging durability. 
• Use EPR incentives to finance reuse systems. 

Advanced Recycling for Food Contact 

• Simplify approval of new recycling technologies (EU 2022/1616). 
• Ensure inline process control and adaptive blending. 
• Establish EU-level data sharing for recyclate quality/safety. 
• Mandate robust safety testing (NIAS, migration, odor). 

Bio-based Plastics 

• Create clear EU rules and standards for bioplastics. 
• Ensure traceability, labelling, and EoL compatibility. 
• Upgrade recycling systems to handle bio-based materials. 
• Fund R&D on sustainable, recyclable bioplastics. 

2.3. Sustainability Assessment and Findings 

Objective: 
The sustainability assessment aims to evaluate the proposed reusable and 
recycled solutions in the project, but also make a general evaluation of what 
it would mean, with a system thinking perspective, to switch from single-use 
to reusable plastic packaging. 

Key Methodologies: 

Life Cycle Assessment (LCA): 
A comparative LCA is being carried out between the single-use and reusable 
alternatives. The assessment covers all life cycle stages, from “cradle-to-
grave”, from raw material extraction until end-of-life. 16 impact categories 
are explored, including Climate Change, Ecotoxicity, water use, land use, etc.  
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Circularity & Plastic Littering Risk: 
The LCA model is enhanced to show results for circularity by using the 
Circularity Package 
(https://nexus.openlca.org/database/Circularity%20Package) database, 
which looks at  Material Circularity Indicator (MCI) and Circularity Index 
(CI) with a life-cycle scope. The MCI, by the Ellen MacArthur Foundation is a 
very well established circularity indicator that looks at material flows, whilst 
the Circularity Index, by (Cullen et. Al 2017, 
https://onlinelibrary.wiley.com/doi/10.1111/jiec.12599) also includes energy into 
the equation. This methodology was published by (Cilleruelo Palomero, et. Al 
2024, 
https://www.sciencedirect.com/science/article/pii/S2666789424000138).  

The LCA model will also be enhanced to show plastic littering risk results. This 
will part from the work already done for the PLEX databse 
(https://www.greendelta.com/project/plex/), and intends to include state-of-
the-art like the work done at MariLCA (https://marilca.org/).System Dynamics 
(SD): 
Stella is being used to model European reuse systems and their broader 
system-level effects. Other softwares like Simantics (open source and free: 
https://www.simantics.org/) or Vensim (https://vensim.com/) where explored, 
however they resulted to be buggy, leading the team to use Stella. 

Social LCA & Cost-Benefit Analysis: 
Social impacts (e.g., labor issues) are being screened using the PSILCA 
(https://psilca.net/)  database for social LCA. This is a more transparent and 
readily updated database for social Life Cycle Assessment in comparison to 
the Social Hotspot database (http://www.socialhotspot.org/), which is the 
only other alternative.  

3. Conclusion 

The transition to circular packaging in Europe is achievable with coherent EU 
policies, economic incentives, robust technical frameworks, and stakeholder 
cooperation and a clear set of safeguard measures when it comes to non-EU 
imports. STOPP’s findings confirm that reuse, recycling, and sustainable 
design together form the cornerstone of a circular packaging economy by 
2030. 

 

https://nexus.openlca.org/database/Circularity%20Package
https://onlinelibrary.wiley.com/doi/10.1111/jiec.12599
https://www.sciencedirect.com/science/article/pii/S2666789424000138
https://www.greendelta.com/project/plex/
https://marilca.org/
https://www.simantics.org/
https://vensim.com/
https://psilca.net/
http://www.socialhotspot.org/
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Appendix A 

Preliminary Results LCA by Green Delta: 

A cradle to grave LCA study was conducted to assess the environmental 
impacts of the ReCIRCLE reusable pizza box. This model was built to reflect the 
Kottipizza pilot study with the goal of comparing the environmental impact of 
reusable packaging with conventional cardboard pizza boxes. The ecoinvent 
3.11 database and the EF3.1 impact assessment methods were used.  

Based on ReCIRCLE’s expert input, an estimation of 100 uses for the reusable 
box was assumed. Further key assumptions included an average transport 
distance from restaurant to customer of 5km, completed by passenger car. 
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Fig 1 - Climate change impact - 1 use (single use vs reusable)  

Figure 1 shows how after 1 use, the reusable box has a climate change impact 
of 4.98 kg CO2 eq, compared to the single use cardboard box with a climate 
change impact of 0.15 kg CO2 eq.  

Fig 2 – Climate change impact – 100 uses (single use vs reusable) 
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Figure 2 shows the climate change impacts after 100 uses are lower for the 
reCIRCLE box than for single use (7.24 kg CO2 eq vs 14.90 kg CO2 eq). Impacts 
arising from the production and distribution were the main contributor for both 
single use and reusable boxes after 100 uses.  

Fig 3 - Number of uses vs climate change impact. Orange  

Figure 3 shows how assessment showed that after 40 uses, the overall climate 
change impact for the reCIRCLE box became lower than using the 
corresponding number of single use boxes. Below 40 uses, the high climate 
change impacts of creating the reusable box outweighed the benefits of 
reuse. 

Fig 4 - Single use vs reusable box across 16 impact categories  
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The reCIRCLE box performed better than the single use boxes across all impact 
categories except ozone depletion and resource use (minerals and metals). 

Sensitivity analyses were also conducted to assess the following: 

•Improving PBT datasets 

•PP vs PBT 

•Steel vs PBT 

•Recycled content 

•Mode of delivery to customer (ebike, car, moped) 

•German vs Finnish context 

Conclusions 

•reCIRCLE box breaks even after 40 uses compared to single use cardboard 
(CC impact) 

•PP performs better than PBTGB20 in CC and material resources. However, the 
same durability is assumed here. 

•Introducing 10 wt% recycled PBTGB20 leads to 1.8% decrease in CC impact 
over 1000 uses, and 6.7% for resource use (minerals  and metals) 

•CC impact over lifetime strongly dependent on mode of delivery transport (E-
Bike performed best) 

•CC impact over lifetime is also strongly dependent on grid mix 

Other Contributions: 

The GreenDelta team is preparing new average public LCA datasets to 
represent plastic recycled materials in Europe. This will greatly help the 
accuracy of LCA models investigating alternative products with 
recycled plastic content. Thereby, improve eco-design and industry 
data quality. 

 


