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Zero Waste Europe (ZWE) welcomes the opportunity to provide evidence on 
the three acts of the secondary legislation on recycling from the Packaging 
Packaging Waste Regulation (PPWR).   

The development of the secondary legislation on recycling as part of the PPWR is a significant step towards 
supporting the European recycling sector and creating a bridge between the commitment to circularity and 
environmental considerations. The different legislative acts related to the methodology to calculate and verify 
recycled content, definition of sustainability criteria, and the equivalent rules are key to addressing the issues 
currently being faced by the European recycling sector, as well as maintaining the European Union’s pledge to 
achieve climate neutrality by 2050.  

Article 7 (8) on the implementing act to 
calculate and verify recycled content 
from the European Union 
The upcoming Implementing Act under Article 7(8) of the Regulation 2025/40, establishing the methodology 
for calculating and verifying recycled content recovered from post-consumer plastic waste will be influenced 
by the Implementing Decision 2026/14251 (SUPD ID) as confirmed by the Communication in previous 
communication.2 The SUPD ID introduced a methodology, which fails to address entirely the need to reduce 
plastic environmental impact, enhance plastic circularity, and respect the level playing field between recycling 
technologies. With this second legislative proposal, there is the possibility to improve several shortfalls within 
the existing proposal, and amend the methodology where needed, including the reference standard methods 
and the dual-use output concept, as shown in the recent JRC study on recycled content for critical raw 
materials in batteries. Indeed, it points out the problem of credit mass balance chain-of-custody models in 
terms of how it will lead multinationals to artificially relabel all the alleged recycled content to European 
markets, while not necessarily promoting true circularity.3 We recommend the following for the introduction of 
the implementing act under Article 7(8) related to the calculation and verification of recycled content 
stemming from European waste. 

3 Erika, P., Martina, O., Pelayo, G.-G., Silvia, B., Pierre, G. et al., JRC study on harmonised rules for the calculation and verification of 
recycled content in batteries – JRC recommendations to support the provisions of Article 8 of Regulation (EU) 2023/1542, 2026 

2 European Commission Communication, Plastic waste: Commission consults on new rules for chemically-recycled content in plastic 
bottles, July 2025 

1 European Commission, Implementing Decision on the calculation, verification and reporting of data on recycled plastic content in 
single-use plastic beverage bottles, 2026 
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Applying the principles of proportionality and 
effectiveness  
As it currently stands, companies can claim ‘recycled content’ for material that actually contains no recycled 
content material, due to the official recognition of a mass balance system in the recently adopted SUPD ID. The 
upcoming Implementing Act has the opportunity to end this practice and deliver genuine circularity for the 
plastics packaging sector. 

Applying the proportionality principle means ensuring that circularity effectively happens within the packaging 
sector.4 Indeed, the goal of the PPWR to address the waste issue of the packaging sector can only be met if 
companies are only allowed to make recycled content claims based on a methodology that enables physical 
and chemical tracking and verification of the material. When claims are based on a mass balance system that 
decouples the claim from reality, they do not reflect the actual amount of recycled content present in the 
materials used for the packaging. Such a system creates the appearance of circularity without its substance, 
and cannot therefore be considered a proportionate way of meeting the targets. 

Additionally, the principle of effectiveness should be established as a core principle of the upcoming 
Implementing Act to ensure that the objectives of the PPWR are met; namely that packaging circularity 
increases and packaging waste is reduced. In line with this principle, recycled content should be strictly limited 
to post-consumer waste, in accordance with the decision defined by the CJEU.5 Furthermore, the emphasis on 
post-consumer plastic waste creates an additional incentive to work towards achieving the separate collection 
targets also part of the targets under the PPWR. 

Enhancing traceability and transparency along the value chain enables the application of both proportionality 
and effectiveness principles in practice. Recycled content targets under the PPWR currently concern plastics, 
in order to support increased circularity within the plastics packaging sector by creating a market pull on 
secondary material. However, plastic waste is chemically complex: of the roughly 16,325 substances associated 
with plastics, an estimated 4,200 are considered harmful.6 During recycling, these harmful substances can 
remain in the process in two ways: either by persisting within the recovery operation, or by forming new 
substances through their interactions enhanced by the recovery process itself.7 Therefore, as it stands for 
plastics, recycling currently cannot reliably control for the presence of hazardous substances or contamination 
in its outputs. Despite claims frequently made by the industry, most of the data concerning decontamination 

7 Qian, K.; Tian, W.; Li, W.; Wu, S.; Chen, D.; Feng, Y. Catalytic Pyrolysis of Waste Plastics over Industrial Organic Solid-Waste-Derived 
Activated Carbon: Impacts of Activation Agents, 2022 

6 Monclús, L. et al., Mapping the chemical complexity of plastics, 2025 

5  CJEU, Case C-434/97, Commission v France, para. 21 

4  Treaty of the European Union, Article 5 (4): “Under the principle of proportionality, the content and form of Union action shall not 
exceed what is necessary to achieve the objectives of the Treaties.”  
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procedures has not been made public, and therefore cannot be properly assessed.8 The European Chemical 
Agency underlines the discrepancy between recovered substances and safety, highlighting that one in four 
substances recovered from waste was non-compliant with REACH Regulation.9 In the absence of robust 
testing, any accounting system risks certifying ‘recycled content’ that could carry safety risks and undermine 
trust in recycled materials. Therefore, it is key from a safety point of view that the traceability of recycled 
materials is ensured at the highest level possible, including through the use of mass balance. In line with the 
precautionary principle, data on chemicals, especially on the ones hazardous for human health and the 
environment should be documented and passed along the value chain through legislative tools like the Digital 
Product Passport.10 

Ensuring a better alignment with the European 
legislative framework 
The definitions introduced under the SUPD ID (EU) 2026/142511 should be removed or at least corrected to 
ensure that the overall legislative framework remains coherent and enforceable. Two definitions in particular 
require attention:  

-​ The definition of ‘chemical building blocks’ should be replaced with the legally defined term of 
‘intermediates’. Indeed, under the REACH Regulation, an ‘intermediate’ is ‘a substance manufactured 
for, and consumed in, a chemical process to be transformed into another substance’. Such a definition 
effectively reflects the process that is happening to waste being transformed into recovery materials, 
and should apply consistently to any intermediate arising from any process. Using the technically 
accurate term ‘intermediate’, rather than the marketing concept ‘chemical building blocks’, would 
improve scientific precision in describing substances undergoing changes during a chemical process 
(as it is the case during any recovery operation), ensure regulatory alignment with chemical legislation, 
and clarify the scope and transitional nature of the substances within this process.  

-​ The concept of ‘Dual-use output’ is incompatible with the definition of recycling. The Waste 
Framework Directive (WFD) under Article 3(17) defines recycling as a ‘recovery operation in which 
waste materials are effectively reprocessed into products, materials, or substances’. However, 
‘dual-use output’ does not guarantee this effectivity. Indeed it is defined as ‘outputs other than losses 
that can be reprocessed either into fuels or materials other than fuels’ effectively. In other words, it 

11 Commission Implementing Decision (EU) 2026/1425 of 30 June 2026 laying down rules for the application of Directive (EU) 
2019/904 of the European Parliament and of the Council as regards the calculation, verification and reporting of data on recycled 
plastic content in single-use plastic beverage bottles and repealing Commission Implementing Decision (EU) 2023/2683 

10 ZWE, Building a healthy circular economy: Integrating chemicals, products, and waste under the Circular Economy Act, 2026 

9 ECHA, Forum Report on the pilot project on recovered substances exempted from REACH registration, 2022 

8 ECHA, Chemical Recycling of Polymeric Materials from Waste in the Circular Economy, 2021  
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means that dual-use applies to intermediates, which may either be transformed into non-fuel 
products or into fuels, which is a practice explicitly excluded from the definition of recycling.12  

Allocation rules and chains of custody  
When accounting for recycled materials, different chains of custody are available, offering different levels of 
traceability and transparency along the value chain. It is essential to prioritise the models that enable the 
highest level of traceability both from both physical and chemical point of views.13 Segregation and controlled 
blending should therefore be preferred over mass balance systems. Indeed, they either enable the physical 
distinction between recycled and virgin material (segregation) or tightly controlled mixture of both materials in 
known, verifiable proportions (controlled blending) that are both in line with Regulation 2022/1616.14 

In the case where the mass balance system cannot be avoided, it should be defined precisely according to the 
following requirements: proportional allocation at the batch-level, which is the only approach preserving 
physical and chemical traceability that allow for reliable and transparent environmental reporting and claims. 
Proportional allocation is also the only approach ensuring a level playing field between different recycling 
technologies, and prevents the undermining of the European recycling landscape. Indeed, the dilution factor is 
the same for all technologies, enabling a proper comparison between recycling technologies based on their 
capacity to keep plastic materials in the loop. The mass balance attribution rules of the SUPD ID undermines 
the objective of fostering circularity in plastics, as it gives the impression that changes are happening, while it is 
not the case in reality. It should also be noted that the fuel-use exempt model is the attribution rule that 
provides the most flexibility to the industry while remaining within the European legislative framework on 
waste and the definition of recycling. 

However, the concept of dual-use further loosens the fuel-use exempt attribution rules and puts into question 
the compliance with the definition of recycling as explained above. To apply the concept of ‘dual-use output’, a 
system based on gas chromatography has been set up working with ‘maximum acceptable boiling point’, a 
standard test method for the boiling range distribution of petroleum fractions.15 The issue is that this method is 
highly subjective to interpretation and particularly unreliable for pyrolysis oil, whose composition differs from 
virgin naphtha.16 The three following points show why this approach cannot be relied on:  

16  Rollinson A., Leaky loop “recycling”: A technical correction on the quality of pyrolysis oil made from plastic waste, 2023 

15 Additional information in the annex of this document 

14 Commission Regulation (EU) 2022/1616 of 15 September 2022 on recycled plastic materials and articles intended to come into 
contact with foods, and repealing Regulation (EC) No 282/2008 (Text with EEA relevance) 

13 Eunomia, A Comparative Assessment of Standards and Certification Schemes for Verifying Recycled Content in Plastic Products, 
2021 

12 Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain 
Directives (Text with EEA relevance) - Article 3 (17): “It includes the reprocessing of organic material but does not include energy 
recovery and the reprocessing into materials that are to be used as fuels or for backfilling operations” 
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-​ One single sample cannot capture real world variations: pyrolysis oil quality varies greatly from 
batch to batch, depending on the waste input at the start of the process, which cannot be standardised 
as it depends entirely on what has been collected. Yet, the standard test relies on a gas 
chromatography sample of roughly 5 grams to characterise many tonnes of oil. Such a sample cannot 
represent the variety of pyrolysis oil produced, which directly impacts the result of the gas 
chromatography and the subsequent determination of the proportion of dual-use output that go 
either into the non-fuel product or the fuel product.17  

-​ Testing frequency is not defined: there is no requirement specifying how often testing must be 
conducted. As shown earlier, the composition of pyrolysis oil differs at each batch depending on the 
waste composition beforehand and the process used, therefore there’s a high possibility of differences 
between operators. 

-​ System boundaries are too narrow: as designed in the SUPD ID, the system excludes major relevant 
upstream and downstream steps Without extending the boundaries to cover these steps, the 
accounting system captures only a partial slice of the value chain, leaving room for hydrocarbon 
content and mass balance calculations to be distorted at the very steps left outside the boundary.  

To properly capture all losses occurring at each stage of the process, the first calculation point should be set at 
the very beginning of the process, meaning at the plastic waste stage. In the case of pyrolysis, this means 
before the waste enters the pyrolysis plant. Such extension makes it possible to account for treatments 
necessary for pyrolysis oil to meet steam cracker requirements, such as hydro-treatment and hydrocracking, 
and the additional treatments needed to bring ‘dual-use output’ back into circulation. This broader boundary 
also highlights the need for further purification. Indeed, recovered pyrolysis oil is typically too contaminated, or 
otherwise fails to meet the requirements set for steam crackers requirements designed around virgin 
petroleum naphtha.18 To remove these contaminants, especially for the high purity needed for substances or 
monomers used in plastic contact-sensitive applications, multiple stages of energy-intensive treatment are 
required. Given this, the main alternative is to dilute plastic-derived pyrolysis oil with virgin petroleum naphtha. 
It is generally assumed that blending 5–20% pyrolysis oil with 80–95% virgin petroleum naphtha is what 
would be needed to sufficiently counter contamination. On this basis, the maximum achievable recycled plastic 
waste content in new plastic would be just 0.03%.19  

Beyond the dilution problem, the gas chromatography analysis itself introduces a further layer of uncertainty: 
the results are subjective to the person interpreting the chromatography, reinforcing the already creative and 
deceptive nature of the mass balance accounting system. As the use of mass balance attribution spreads, so 
does the risk of greenwashing claims on recycled content. This is not a simple hypothesis as various 
institutions have already identified it as a real one. In the US, the Environmental Protection Agency addressed it 

19  Rollinson A,, ‘Dual-use output’ issues for accounting recycled plastic content, 2024 

18   Rollinson A., Leaky loop “recycling”: A technical correction on the quality of pyrolysis oil made from plastic waste, 2023 

17 Erkmen, B.; Ozdogan, A.; Ezdesir, A.; Celik, G. Can Pyrolysis Oil Be Used as a Feedstock to Close the Gap in the Circular Economy of 
Polyolefins?, 2023 
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directly in its Safer Choice Standards. The same tendency happens in the textile sector: the Dutch Authority for 
Consumers and Markets criticised H&M and Decathlon for their misleading claims. This also happened in the 
UK, as shown by the recent investigation by the Advertising Standards Authority. 

While several elements of the SUPD ID should be amended, it is important to recognise the two safeguards 
that should remain within the upcoming Implementing Act:  

-​ Negative accounting is not allowed, meaning that over a given mass balancing period, the amount of 
recycled content attributed to outputs must never exceed the amount of qualifying input actually fed 
into the system.  

-​ Attribution rules, if used, should remain within one facility, blocking the possibility for cross-site or 
cross-company transfer. Such a requirement favours the development of recycling through the entire 
European Union and delivers on the proximity principle, which is at the core of the EU waste legislation. 
In other words, waste should be treated where it is produced.  

 

Recommandations 

●​ To meet recycled content targets, exclude pre-consumer waste, even when mixed with 
post-consumer waste and primary raw material.  

●​ Remove the concept of ‘dual-use outputs’ and replace the methodology of gas chromatography 
linked to it by a proportional discount of pyrolysis oil going for fuel or being lost at each step of the 
process (i.e. including fractional distillation, hydro-treatment, and hydrocracking). 

●​ Remove the use of the future tense in the definition of ‘fuels’ and ‘non-fuels’ to align with the 
definition of recycling. 

●​ Replace the concept of ‘chemical building blocks’ with the concept of ‘intermediate’, as defined in 
REACH. 

●​ Prioritise the traceability of Regulation 2022/1616 over the mass balance system. 
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Article 7(9) on the delegated act defining 
sustainability criteria for recycling 
technologies  
The upcoming Delegated Act under Article 7(9) of the Regulation 2025/40 defining sustainability criteria for 
recycling technologies is key to bridge measures between commitment to circularity and environmental 
considerations, and support the European Union’s pledge to meet its climate neutrality commitment by 2050. 
These safeguards are key ‘in particular with regard to the level of emissions into the air, water and soil, and to 
resource efficiency’ and ‘the way in which recycled content is obtained [to make sure it] does not cancel out 
the environmental benefits of using such recycled content in subsequent plastic packaging’.20 

Comprehensive criteria assessing 
environmental impacts 
To start with, the sustainability criteria should be based on an overall consideration of environmental 
impacts as measured by the Product Environmental Footprint (PEF) method.21 Indeed, the PEF 
methodology considers 16 impact categories that capture the full range of environmental effects rather than 
focusing narrowly on climate impact in line with what is required under PPWR.22 These categories are 
periodically updated by the Commission to reflect the latest science enabling an evolutive environmental 
assessment of recycling. Indeed, relevant impacts such as climate change, human toxicity, particulate matter, 
ecotoxicity, water use, resource use for both fossil and minerals together with metals are key to assessing the 
overall impact of recycling.  Assessing this full set of categories is particularly important for chemical recycling, 
which has a wide range of impacts, including human toxicity, ecotoxicity, and resource use associated with 
solvents, reagents, and energy-intensive purification steps, which can be significant but tend to be overlooked, 
especially if the focus is on climate change. To categorise and deliver a proper assessment of recycling these 
criteria should be aggregated at each process step so that the overall environmental impact is relevant for the 
entire recycling chain.  

22 Regulation (EU) 2025/40 of the European Parliament and of the Council of 19 December 2024 on packaging and packaging waste, 
amending Regulation (EU) 2019/1020 and Directive (EU) 2019/904, and repealing Directive 94/62/EC (Text with EEA relevance) - 
Article 7(8’): ‘taking into account their economic and environmental performance, including the quality of the output, the availability 
of the waste, the energy needed and the emissions of greenhouse gases and other relevant environmental impacts’ 

21 Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental Footprint methods to 
measure and communicate the life cycle environmental performance of products and organisations 

20 PPWR, recitals (48) and (45) 
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Currently, the way life cycle assessments (LCAs) are structured tends to systematically underestimate 
the negative health and environmental impacts of chemical recycling.23 24 This has direct implications for 
how LCA evidence is submitted in support of recycled-content or sustainability claims. Indeed, some part of 
the life cycle steps are omitted, especially regarding the generation, transportation, and disposal of waste 
linked to the process as well as the inherent purification steps, which are one of the largest contributors to 
overall impacts of such a process. Additionally, while LCAs usually assess climate change, fewer include human 
toxicity or ecotoxicity impacts. The assessed impacts are usually based on theoretical data, rather than 
operational data, which does not reflect impact in real life. Lastly, a strong assumption is usually made that 
intermediates are often substituted 1:1 for virgin material without dilution.25  

For PEF-based scoring to be reliable, the chain-of-custody model used should ensure a high level of 
traceability and transparency. One of the PEF method strengths relies on traceability by requiring a 
demonstrable link between administrative claims and actual physical material flows.26 Allowing 
chain-of-custody models that cannot guarantee this link risks degrading the reliability of PEF-based 
assessments and enabling greenwashing. Mass balance attribution, especially the fuel-use exempt 
models, does not guarantee this physical and chemical traceability as it allows materials to be mixed 
without requiring the specified content to actually be physically present in the final output. For the PEF 
methodology to deliver meaningfully, the full life cycle should be accounted for and supported by either 
segregation or controlled blending chains of custody. The latter ensures a known, verifiable proportion of the 
specified characteristic in the final output where mixing of different materials (in this case, recycled and virgin 
material) is unavoidable. The upcoming Delegated Act should specify that PEF-based environmental scoring 
shall prioritise recycled-content data generated via direct measurement or controlled blending to prevent LCA 
results and their related criteria from being distorted by non-physical accounting. 

Extending system boundaries to include 
purification and upgrading steps 
Sustainability criteria under Article 7(9) should extend system boundaries starting from collection, which 
delivers input to the process, up to the pellet production, to include all purification and upgrading steps 
happening in reality. In other words, consider not only the initial breakdown or depolymerisation step but also 
the step to re-create plastics for processes. This is also necessary as the biggest environmental impact of 
chemical recycling typically arises not from breaking the plastic down, but from the subsequent purification 

26 ECOS, Using mass balance in the Product Environmental Footprint, 2025 

25 Siebers, Charmayne, Hamid Seyed Khabbaz, Jules A.W. Harings, Maria Soliman, Ali Gooneie, and Kim Ragaert, Virgin Blends Do Not 
Accurately Predict the Properties of Recycled Plastics, 2026 

24 Singla V., Major gaps in life cycle assessments (LCAs) for chemical recycling technologies, 2026 

23 DUH, ECOS, EEB, GAIA, NABU, RPa ZWE, Understanding the Environmental Impacts of Chemical Recycling - Ten Concerns with 
Existing Life Cycle Assessments, 2020  
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and upgrading needed to remove unwanted chemicals, additives, and byproducts. This change would enable a 
better system of  comparison between the different recycling processes, in order to establish a priorisation 
system to address plastics waste 

Transportation should also be taken into account in order to have a better picture of the overall environmental 
impact. Indeed, transportation between each step of the process has an impact and should be accounted for as 
they affect the overall sustainability of the recycling technology assessed. This includes transport between 
sorting and recycling, but also between recycling and converting. Such requirements directly imply that 
assessments are conducted at technology readiness level 9 (TRL).27 

Following the law of physics, the higher up along the value chain the recovery process goes, (meaning when 
the output can enter into the production line), the more energy and resources are needed to bring it back into 
use.  It is a physical constraint that no technological advance can remove. Therefore, omitting/overlooking 
these steps in the assessment understates both the real environmental impact and the real economic cost of a 
recycling route.  

Considering the process differences between recycling processes, the upcoming Delegated Act should have 
additional scrutiny for the different processes:  

-​ In the case of depolymerisation, which covers among other processes methanolysis, hydrolysis, 
glycolysis, when there is a successful depolymerisation, the reaction rarely produces a ‘clean’ 
monomer or other chemical compound. It usually produces a complicated mixture of unwanted 
chemicals, including plastic additives, which then needs extensive effort to purify and upgrade before it 
can go back into the plastics production line, which impacts the overall environmental impact and 
economic viability of the process. The faith of the solvent used in chemical recycling processes are 
usually not mentioned, therefore, we do not know how it is  used for the process to run - i.e. how much 
is regenerated, how much energy that regeneration requires, how much solvent carries over into the 
recycled output, and where plastic additives end up - are elements left aside. Therefore, the 
sustainability criteria should pay particular attention to inputs and byproducts, including the fate of 
chemical reactants. It is very relevant in the case of glycolysis as chemicals have the potential to create 
dioxins during the process.28 

-​ In the case of pyrolysis, it has been established that no food-grade recycled plastic is made from 
olefins through pyrolysis due to the uncontrollable toxic chemicals created in the recycled plastic.29 
Indeed, plastics contain thousands of additives: flame retardants, plasticisers, colourants, many of 
them toxic. During pyrolysis, these substances don't simply disappear. They either persist through the 
process or interact and create new, often uncharacterised chemicals.30 Current purification methods 

30    Rollinson A., Leaky loop “recycling”: A technical correction on the quality of pyrolysis oil made from plastic waste, 2023 

29 Fraunhofer Institute, Identification and Evaluation of (Non-) Intentionally Added Substances in Post-Consumer Recyclates and 
Their Toxicological Classification, 2023 

28  IVL, Does Large-Scale Textile Recycling in Europe Reduce Climate Impact? A Consequential Life Cycle Assessment, 2023. 

27 Rollinson A.. Scrutinising scientific standards, 2025 
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cannot reliably strip these out or guarantee what remains. Therefore, the sustainability criteria should 
ensure a full disclosure of purification steps and residual contamination testing. Additionally, it is worth 
mentioning that pyrolysis produces 2.91 kg CO₂-eq per kg of recyclates, which is approximately roughly 
nine times higher emissions than mechanical recycling.31 

Following the above-mentioned elements, it seems crucial that a clear priorisation between recycling 
methods is set. Indeed, a recent study highlighted the case for clear prioritisation showing that under 2030 
conditions set by the PPWR, directing flexible mixed polyolefins (fMPO) to mechanical recycling for durable 
products is preferable from both a sustainability and a circularity standpoint.32 Prioritising pyrolysis mainly to 
supply flexible packaging risks delivering only modest environmental gains, while starving durable-goods 
manufacturers of feedstock.33  

Assessing economic viability and technological 
readiness  
Chemical recycling technologies are often presented as ready to scale by the industry, however the cost and 
technology readiness level (TRL) data  paints a more nuanced picture. The sustainability criteria should ensure 
that before supporting certain technologies to contribute to recycled content targets for plastics packaging, 
these technologies are actually able to deliver. Otherwise, it risks locking in costly, underperforming 
infrastructure and diverting resources away from recycling routes that work. Particular attention should be 
drawn to the two main categories of chemical recycling that are the most developed as of today: pyrolysis and 
depolymerisation.  

In the case of pyrolysis, costs are currently 1.5 to 3.5 times more than producing the equivalent material from 
virgin oil-based feedstock and no significant cost reduction is expected in the near term.34 This is due to the 
different issues explained above that are affecting the yield of the process, which remains low due to the 
physical limits of the process itself. 

For depolymerisation, costs are currently approximately 1.5 to 2.7 times more than virgin PET, meaning 
roughly €2,150 per tonne, compared with €1,000–2,000 per tonne for virgin or mechanically recycled PET.35 
Lower costs can be due to a higher yield than pyrolysis but should be considered with caution as most of the 

35 JRC, Economic viability of chemical recycling, 2026 

34 JRC, Economic viability of chemical recycling, 2026 

33 CE Delft, Impacts of allocation rules on chemical recycling – consequences on the environment and maximum circularity of 
plastics, 2023 

32 Molenbuur, Merel, Cris Garcia-Saravia Ortiz-de-Montellano, Steven De Meester, Yvonne van der Meer, Milad Golkaram, and Kim 
Ragaert, Should Flexible Mixed Polyolefins Be Sent to Mechanical or Chemical Recycling? A Technology-Agnostic Analysis Based on a 
Sustainability–Circularity Index, 2026 

31  Oekoinstitute, Climate impact of pyrolysis of waste plastic packaging in comparison with reuse and mechanical recycling, 2022 
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projects are currently at TRL 4–7 (industrialisation phase), meaning significant uncertainty persists around 
operating costs at full commercial scale.  

It is important to keep the bigger picture of the European recycling sector in mind. This sector is currently 
struggling due to the low price of virgin plastics that are artificially cheap, because of free allocation in ETS, and 
non-inclusion in CBAM, making it impossible for recycled content to compete on price against virgin plastic 
that does not carry its true cost. One of the reasons behind this low price is the global overcapacity that keeps 
reducing the price of virgin plastics. This, combined with the structural issue that the environmental impact of 
primary plastic production is almost entirely absent from the price of virgin plastic. The GHG emissions, 
extraction of new fossil resources, and both direct and indirect pollution associated with the primary 
production are treated as free by the market, while recyclers absorb the real costs of collection, sorting, and 
processing waste. This situation creates an important price gap between virgin and recycled plastics that won’t 
change no matter how much recycling capacities are built in Europe. This is also without considering that 
demand for recycled plastics is increasingly met by imports from outside the Union as shown by the recent 
data that 19% of converter demand for recycled plastics in Europe is currently met through imports, with 12.4% 
of Europe's own collected waste being recycled in other regions rather than domestically.36 A reason for the 
price difference between European and non-European recyclates lies in the lower price due to little to no 
environmental or labour standards. 

Recommandations 

●​ Sustainability criteria should be based on an overall consideration of environmental impacts as 
measured by using the Product Environmental Footprint (PEF) method.  

●​ System boundaries assessing the overall environmental impact should start from the collection up 
to the pellet production to include all purification and upgrading steps.  

●​ Only technology meeting TRL 9 should be considered to also reflect the impact of transportation.  

●​ Establish a clear priorisation between recycling processes. 

 

36 Plastics Europe, The Circular Economy for Plastics - A European Analysis, 2026  

Setting a framework for packaging recycling​ ​ 11 

https://plasticseurope.org/knowledge-hub/circular-economy-for-plastics-2026/


 

Article 7(10) on implementing act 
defining the methodology for the 
equivalence between recyclates from 
within and outside the Union  
The upcoming Implementing Act under Article 7(10) of Regulation 2025/40 will define the methodology for 
assessing "equivalence" between recyclates produced inside and outside the EU. It will aim to ensure that the 
European environmental and human health safeguards on recycling are mirrored by equivalent standards 
wherever recycling takes place outside the Union.  

Broadening the origin of recycled plastics  
The PPWR extended how the origin of waste is defined for the purposes of meeting recycled content targets. 
Under Article 7(3), recycled content can now count toward these targets if it comes from post-consumer 
waste that was either collected within the Union following the application of  PPWR and the relevant national 
transposition of the SUPD and the WFD. Recycled content from outside the Union can also count towards EU  
recycled content targets in accordance with standards for separate collection to promote high-quality recycling 
equivalent to those referred to in the above-mentioned legislations.  

Before assessing equivalence in substance, it's essential to clarify which definition of recycling applies. The EU 
definition excludes reprocessing waste into fuel in the scope of ‘recycling’ unlike some international definitions, 
which do not draw this distinction. The Implementing Act must therefore ensure the EU definition applies by 
explicitly excluding fuel reprocessing from counting as recycling. 

Compliance and alignment with broader EU 
legislative framework  
Beyond the Article 7(10) equivalence criteria, imported recycled plastics must also comply with the broader 
European legislative framework, including EU chemicals and product legislations such as REACH, POPs 
Regulation, Regulation (EU) 2022/1616 on recycled plastics in food contact materials, and any other PPWR 
provisions that can apply to this material.  
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For legislative coherence, the equivalence rules should build on Regulation (EU) 2024/1157 on waste shipment 
(WSR). The WSR indicates that waste exported from the EU is only considered ‘environmentally sound’ if the 
waste being recycled and any residual waste from its recovery or disposal is managed to standards equivalent 
to the ones settled under the EU law,  thus offering a comparable level of protection for human health, climate, 
and the environment under Article 59 defining the concept of ‘environmentally sound management’. 

The Article 7(10) equivalence rules should apply the same standard: recycled plastic imported into the EU 
should only count towards recycled content targets if it was recycled with a level of protection equivalent to 
that required in the EU under the WSR. If this is not the case, it should not count towards the achievement of 
the targets. Additionally, since the WSR requires that both the waste itself and any residual waste from 
recycling be managed in an environmentally sound manner, and explicitly bans open burning or dumping, the 
equivalence methodology should also look at the broader waste management system of the exporting 
country. This is necessary to confirm that imported recycled plastic was genuinely produced under conditions 
equivalent to those in the EU, and that the specific recycling step was not just one standard met in isolation. 

 

Recommandations 

●​ Build the equivalence rules on the WSR management safeguards.  

●​ Ensure that recycled plastics coming from outside the Union meet requirements from other pieces 
of legislation. 

 

Contact person 
Lauriane VEILLARD, Chemical Recycling & Plastic-to-Fuels Policy Officer at Zero Waste Europe 

lauriane@zerowasteeurope.eu   
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Annex on the gas chromatography 
procedure 
 
Gas Chromatography (thereafter CG) has been developed to identify the amount of different types of 
hydrocarbons from a mixture. Concretely, it boils a sample of oil until it becomes a gas and gets pushed 
through a tube called a column. Chemicals are travelling at different speeds, resulting in different peaks on an 
illustrative graph showing how many components are present. This technique is sensitive and can be affected 
by equipment settings and environmental conditions.  
 
Peaks can overlap during the process, making the identification more challenging. With a non-standard oil like 
pyrolysis oil from plastic waste, which is very different from virgin naphtha in its composition, the 
chromatograph will be more difficult to interpret, reinforcing the subjectivity of the process and its 
susceptibility to bias, individual differences and lack of consistency. The composition of pyrolysis oil fluctuates 
depending on the waste input, limiting the relevance of one sample (5g for a GC) in comparison to tons 
processed by a steam cracker. In addition, the possibility to define a weighted average of the maximum 
acceptable boiling points of all the individual steam crackers, as enabled by Article 1(21), could create 
unrepresentative accounting. Indeed, taking the weighted average could show a disproportionate use of the 
heavy oil. All of this can lead to inconsistent results and significant measurement errors when determining the 
weight of hydrocarbon compounds in steam cracking pyrolysis oil, which are the essential components that 
serve the attribution process for recycled content.37 
 
Furthermore, the absence of specified testing frequency requirements for analysing 'eligible material' 
composition can lead to significant variability between facilities. If testing occurs only once per three-month 
mass balancing period, Article 7(6), reporting accuracy becomes questionable, particularly since pyrolysis oil 
composition varies considerably between batches based on the processed plastic waste. The proposal shall 
therefore establish clear guidelines regarding the required frequency of testing methods to ensure consistent 
and reliable reporting across all facilities. 
 
Lastly, the proposal insists on the steam cracking step; however, other steps are needed to process pyrolysis 
oil, especially dual-use output, like heavier hydrocarbons, such as PAHs, which might be sent back into the 
refinery for upgrading purposes. The proposal does not cover this situation and should be extended to other 
processing steps to upgrade pyrolysis oil, like fractional distillation, hydro-treatment, and hydrocracking. 
 
 

37 Erkmen, B.; Ozdogan, A.; Ezdesir, A.; Celik, G. Can Pyrolysis Oil Be Used as a Feedstock to Close the Gap in the Circular Economy of 
Polyolefins?, Polymers 2023, 15, 859. 
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