
Study to Develop Options for Rules 
on Recycled Plastic Content for 
the Implementing Act Related 
to Single-Use Plastic Bottles 

Under Directive (EU) 2019/904 

July 2022

Environment



The European Commission is not liable for any consequence stemming from the reuse of this 

publication.  Luxembourg: Publications Office of the European Union, 2022 

© European Union, 2022 

The reuse policy of European Commission documents is implemented based on Commission Decision 2011/833/
EU of 12 December 2011 on the reuse of Commission documents (OJ L 330, 14.12.2011, p. 39). 
Except otherwise noted, the reuse of this document is authorised under a Creative Commons Attribution 4.0 
International (CC-BY 4.0) licence (https://creativecommons.org/licenses/by/4.0/). This means that reuse is allowed 
provided appropriate credit is given and any changes are indicated. 

For any use or reproduction of elements that are not owned by the European Union, permission may need to be 
sought directly from the respective rightholders. 

PDF        ISBN 978-92-76-54517-0        doi:10.2779/13133 KH-07-22-674-EN-N

GETTING IN TOUCH WITH THE EU 
In person 
All over the European Union there are hundreds of Europe Direct information centres. You can find the address of 
the centre nearest you at: https://europa.eu/european-union/contact_en 
On the phone or by email 
Europe Direct is a service that answers your questions about the European Union. You can contact this service: 
– by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
– at the following standard number: +32 22999696 or
– by email via: https://europa.eu/european-union/contact_en

FINDING INFORMATION ABOUT THE EU 
Online 
Information about the European Union in all the official languages of the EU is available on the Europa website 
at: https://europa.eu/european-union/index_en 
EU publications 
You can download or order free and priced EU publications at: https://op.europa.eu/en/publications. Multiple copies 
of free publications may be obtained by contacting Europe Direct or your local information centre (see https://
europa.eu/european-union/contact_en). 
EU law and related documents 
For access to legal information from the EU, including all EU law since 1952 in all the official language versions, 
go to EUR-Lex at: http://eur-lex.europa.eu 
Open data from the EU 
The EU Open Data Portal (http://data.europa.eu/euodp/en) provides access to datasets from the EU. Data can be 
downloaded and reused for free, for both commercial and non-commercial purposes. 

The information and views set out in this study are those of the author(s) and do not necessarily reflect the official opinion of 
the European Commission. 

EUROPEAN COMMISSION 
Directorate-General for Environment 



 

 

 

 

 

Study to Develop Options for 

Rules on Recycled Plastic 

Content for the Implementing 

Act Related to Single-use 

Plastic Bottles 

Under Directive (EU) 2019/904 
 

 

 

 

Simon Hann 

Ayesha Bapasola 

Emma Fletcher 

Tessa Lee 

Lucie Long 

 

 

July 2022 

  



 

 

 

 

Report for DG Environment, European Commission 

With thanks to supporting authors: Nicola Ainger, Toby Connock, Lucy Eggleston, 
Mark Hilton, Emma Stewart, Daniel Whittaker, Dämien Bolinius (IVL), Nikolay Mihaylov 
(Denkstatt) and Willibald Kaltenbrunner (Denkstatt) 

 

 

Approved by  

 

Joe Papineschi 

Project Director 

 

Eunomia Research & Consulting Ltd 
37 Queen Square 
Bristol 
BS1 4QS 

United Kingdom 

 

Tel: +44 (0)117 9172250 
Fax: +44 (0)8717 142942 

Web: www.eunomia.co.uk 

 

Disclaimer 

Eunomia Research & Consulting has taken due care in the preparation of this report to 
ensure that all facts and analysis presented are as accurate as possible within the 
scope of the project. However no guarantee is provided in respect of the information 
presented, and Eunomia Research & Consulting is not responsible for decisions or 
actions taken on the basis of the content of this report. 

  

http://www.eunomia.co.uk/


 i 

Abstract 

The recent Directive (EU) 2019/904 on the reduction of the impact of certain plastic products on 
the environment ('the SUP Directive') puts a clear focus on the recycled content of certain types 
of single-use plastic beverage bottles, by introducing minimum mandatory targets. 

Recycled plastic content of a product can only be estimated from the traceability information 
using established chain of custody systems. However, no such systems exist in EU law currently 
and the ones that do are voluntary in nature. Therefore, methods for the calculation, verification 
and reporting of recycled content are needed to provide a basis for monitoring of compliance 
and enforcement of plastic recycled content related requirements. 

The primary objective of the study is to support the Commission in the preparation of 
implementing acts required by the SUP Directive to establish a methodology for the calculation 
and verification and reporting of the targets laid out in Article 6(5).  

In addition, the study seeks to develop a general method for the calculation and verification of 
the recycled plastic content of products, and to identify any specific factors that are relevant to 
adapt this method to other areas (packaging, construction, electronics, automotive). Overlaps 
with other relevant policy areas (EU Ecolabel and green public procurement) were also 
considered.  
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Executive Summary 

Measures to increase the uptake of recycled materials in new products are considered a key driver 
towards the EU’s transition to a circular, low-carbon economy. However, prior experience in 
enforcing the mandatory use of recycled materials is lacking in EU legislation. Directive (EU) 2019/ 
904 on the reduction of the impact of certain plastic products on the environment (the SUP 
Directive) is therefore novel in setting mandatory targets for the uptake of recycled plastic in SUP 
beverage bottles in Article 6(5). The European Commission is further mandated in the same Article 
to develop implementing acts laying down the rules for the calculation, verification and reporting of 
these targets.    

E.1.0 Approach 

The primary objective of the study is to support the Commission in the preparation of 
implementing acts required by the SUP Directive to establish a methodology for the calculation 
and verification and reporting of the targets laid out in Article 6(5).  

In addition, the study seeks to develop a general method for the calculation and verification of the 
recycled plastic content of products, and to identify any specific factors that are relevant to adapt 
this method to other areas (packaging, construction, electronics, automotive). Overlaps with other 
relevant policy areas (EU Ecolabel and green public procurement) were also considered.  

E.2.0 Key Findings and Recommendations 

The following sections summarise the key findings and recommendations from the study focusing 
on the general methodology, the specific SUPD methodology and how this can be applied to other 
sectors. 

E.2.1 General Methodology for Plastic Recycled Content 

The following sections summarise the key aspects of a general methodology for recycled content 
that are discussed throughout the report as well as where it is important that specific guidelines or 
rules are developed for individual product groups. 

General Aspects 

Formula 

 Use of a percentage by mass formula is suitable 

 Risk of ambiguity if the denominator is not clear (component/ product/ plastic 
components only) 

 Losses in the numerator may need to be accounted for to ensure coherence with 
denominator 

Definition 

 Key criteria for defining “recycled plastic”:  
o Inputs must have been classified as waste (excludes by-products) 
o Must have been recycled (excludes recovery and fuel products) 
o Either or both the source material and outputs must be plastic (as per 

associated legislation)  

 Calculation/ measurement points must be incorporated and clarified as far as 
possible within definition itself  



iii 

Chain of Custody 

CoC 
Models 

 ISO 22095 (Chain of custody — General terminology and models) should be used 
as the basis for the definition of CoC models. The relevant models for plastics 
recycling are: 

 Segregated 
 Controlled blending 
 Mass balance 

 The aim should be to strive for the strongest claim (or in the terminology of ISO 
22095, the “highest physical presence”). In the case of mass balance there is a 
clear difference between the lack of physical separation compared with both 
segregation and controlled blending. 

 It is therefore recommended that the above models be considered as a hierarchy 
that can be applied to recycled content targets. This hierarchy can either aim for 
the strictest CoC in order to protect and improve existing recycling industries or 
be opened out to less strict approaches where physical separation cannot be 
guaranteed (i.e. mass balance) in situations where recycling is difficult to achieve 
under stricter approaches. This provides a flexible framework that can be applied 
differently depending upon the desired outcome. 

Time-
frame 

 A reconciliation period must be clear as part of mass balancing system boundary 

 Should be based on manufacturing inputs, rather than SKUs (to prevent lag in 
mass balancing) 

 12-month period for reporting requires multiple calculations with average/ rolling 
average applied 

 Maximum period for mass balancing (no negative balances can be carried 
forward) will additionally need to be specified (e.g., 3 months)  

Auditing 
 third party verification and direct auditing of self-declarations is seen is an 

important aspect to maintain credibility. 

Mass Balance Method 

Method 

 There is not a standard set of rules that can be used to develop a mass balance 
methodology for implementing plastic recycled content targets.  
o The credit method (in ISO 22095) is likely to be required by most chemical 

companies. 

 No additional requirements/rules are likely to be necessary to accommodate 
solvent purification/dissolution or chemical depolymerisation. 

Allocation 

 Thermal depolymerisation technologies require rules that determine co-product 
allocation procedures. A free allocation approach results in recycled content in 
fuels being allocated to plastic products, which can be interpreted as counter to 
the WFD. The choice of a stricter allocation would depend on the aims of a 
specified recycled content target. 

 As allocation procedures have neither been agreed nor standardised outside of 
voluntary schemes, these need to be specified as part of any EU target and be 
consistently applied in other future updates to relevant waste legislation 
including recycling targets. 
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Restricted 

Credit 

Transfers 

 

 Some thermal depolymerisation technologies benefit from the ability to use multi-
site restricted credit transfers (RCT) to be able to aggregate recycled content. 
However, there are credibility issues with this approach and not implementing 
RCT is not a likely to be a significant barrier to these technologies.  

 Geographic limitations must be considered for mass balance approaches that 
allow restricted credit transfers. 

 A general approach (rather than product specific) to geographic limitations is 
likely to be possible. 

 Boundaries should be set to prevent intercontinental transfer of credits whilst 
also preventing unnecessary transport of materials. 

 Other Requirements should also include: 
o Transfers are only applicable for identical products 
o Supplier and recipient of credits must be part of the same company 
o All sites are individually certified and maintain their own mass balance 

calculations and records. 

 

Specific Aspects 

Pre/Post-
Consumer 
Waste 

 Currently it remains unclear if there is a legal basis for exclusion of recycled 
plastic material originating from any particular type of waste from counting as 
recycled content. 

 When new recycled content targets are introduced, a decision should be taken 
regarding the inclusion or exclusion of pre-consumer recycled content in the 
numerator.  

 This must be clarified in the primary legislation with accompanying definitions/ 
calculation, potentially making use of average values for deductions to limit 
implementing burden. 

 The recycled content target itself can be set according to the scope of what is 
included (i.e. the target can be increased to account for the fact that pre-
consumer recycled content is included in the numerator). 

Additives/ 
fillers  

 Additives and fillers in plastics that are recycled together with the polymer and 
input into a new product should count as recycled plastic content  

 Virgin additives/ filler inputs should not be counted as recycled plastic content  

 Additives and fillers recycled separately from the polymer matrix (e.g. as outputs 
of a non-mechanical recycling process) or that are recycled from non-plastic 
sources (e.g. recycled glass powder as a filler) may need adjustment in numerator 
to ensure comparability with denominator (case by case assessment needed)  

Moisture 
and 
contamin-
ants 

 Likely to be a minor consideration since majority of moisture/ contamination 
normally removed prior to input to conversion process 

 Moisture/ contaminant levels that are acceptable to the conversion process 
should be deemed inherent with no need for associated deductions 

 If needed, threshold approach recommended to minimise administrative burden 
(e.g. if humidity level in recycled material exceeds that in plastic components in 
the denominator by >5% then further verification required)  

Efficiency 
losses 

 May need adjustment in numerator to ensure comparability with denominator 
(case by case assessment needed) 
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 “Inherent losses” associated with recycled materials in a given process should be 
included in the numerator – no need for associated deductions  

Bio-based 
Plastics 

 It is important when determining recycled content targets and calculations for a 
particular product group, that consideration should be given to whether recycled 
content is allowed to come from sources other than plastic waste. 

 Specific recycled content targets for product groups should consider the benefits 
of novel bio-based plastics and their relative maturity to determine whether a 
short-term exemption is necessary to prevent the suppression of such 
technologies. 

 Exemption may be especially important to consider if targets are at the product 
rather than Member State level, with the former becoming an implicit ban on 
products that cannot fulfil the minimum target. 

Compost-
able 
Plastics 

 Compostable products are designed to be single use and they are therefore 
unlikely to contain any recycled content of their own (excepting PLA, which can be 
both mechanically recycled or composted). 

 Compostable plastics are still considered to be plastics (according to the only 
available definition in the SUPD) and would therefore automatically be subject to 
the same requirements as conventional plastics unless a decision is taken to 
exempt. 

 Exemptions would also need to take into account whether a market shift to 
biodegradable/compostable products as a result is desirable. This might want to 
be considered from the product perspective on a case-by-case basis for products 
that confer specific benefits such as reducing plastic contamination in organic 
waste (e.g. biowaste bags). 

 Exemption may be especially important to consider if targets are at the product 
rather than Member State level, with the former becoming an implicit ban on 
products that cannot fulfil the minimum target. 

Calculation and Measurement Point 

Numerator 

 Measurement Point must be prior to input into final conversion process or at the 
point in which recycled material is mixed with virgin material; whichever comes 
first. 

 Measurement Point should be when the secondary materials are of sufficient 
quality to undergo conversion comparable to the processing of primary materials 

 Outputs of previous steps (e.g. output of recycling process) may be used as proxy 
so long as subsequent losses are deducted (e.g. from pre-processing operations)  

 Recycled materials in compounds/ masterbatch also to be counted (subject to 
verification)  

Denom-
inator 

 Scope to clarified within definition/ legal text as far as possible  

 Measurement Points after conversion process likely to be most accurate  

 Risk of multiple interpretations of terms like “final product” and “placed on the 
market” to be carefully considered  

 The denominator should remain at the same point regardless of the recycling 
technology used. 



vi 

E.2.2 Methodology for Recycled Plastic Content in the SUP 
Directive  

Recommendations for rules can be found in yellow boxes. These are specific to the targets in 
the SUP Directive and would not necessarily be applicable to other product groups or other 
mechanisms for introducing recycled content. 

Formula and Definitions 

The following recommendations are made with regards to the formula that can be used by Member 
States in demonstrating compliance with the targets in Article 6(5), and the interpretation of the 
key terms therein:  

The following formula should be applied by Member States in calculating the recycled plastic 
content of SUP beverage bottles to demonstrate compliance with Article 6(5):  

Percentage of recycled plastic content in SUP beverage bottles =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑀𝑆 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑀𝑆 𝑚𝑎𝑟𝑘𝑒𝑡 
 𝑋 100 

For the purposes of attainment against the target in Article 6(5), “recycled plastic” shall mean 
the outputs of plastic waste recycling that are used in the manufacture of SUP beverage 
bottles listed in Part F of the Annex to the SUPD and pursuant to the definition of “plastic” in 
Article 3(1), and “recycling” in Article 3(17) of Directive 2008/98/EC on waste.  

Further to the definition of an SUP beverage bottle as set out in Part F of the Annex to the SUP 
Directive, labels and sleeves should be considered to form part of a SUP beverage bottle when 
it is placed on the market of a Member State and should therefore count towards the 
calculation of the targets in Article 6(5). 

For the purposes of demonstrating attainment against the target in Article 6(5), a beverage 
bottle should be considered placed on the market of the Member State where it is sold to the 
end-consumer in a form in which it fulfils the definition of a beverage bottle as set out in Part 
F of the Annex to the SUPD, i.e., SUP beverage bottles with a capacity of up to three litres, 
including their caps and lids, but not: 

(a) glass or metal beverage bottles that have caps and lids made from plastic, 

(b) beverage bottles intended and used for food for special medical purposes as defined in 
point (g) of Article 2 of Regulation (EU) No 609/2013 that is in liquid form. 

The supply of SUP beverage bottles should count as placed on the market for the purposes of 
attainment against the target in Article 6(5) only if the SUP beverage bottle is intended for end 
use on the Union market.  

(a) The supply of SUP beverage bottles, whether for further distribution, or for further 
processing or refinement with the aim to export the final product outside the Union 
market shall not count as placed on the market. Any recycled plastic contained within 
such SUP beverage bottles shall not be counted towards the attainment of the targets 
is Article 6(5).  

The import of SUP beverage bottles intended for end use on the Union market shall count as 
placed on the market. Any recycled plastic contained within such SUP beverage bottles shall 
count towards the attainment of the targets in Article 6(5) only if it meets the definition of 
“recycled plastic” and has been verified as such. 
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Calculation and Measurement Points  

The following rules are therefore proposed to underpin the selection of measurement points for 
the numerator and clarify the interpretation of the same:  

The Measurement Point should be prior to input into final conversion process or at the point in 
which recycled plastic is mixed with virgin plastic; whichever comes first.  

The Measurement Point should be when the secondary plastic materials are of sufficient quality 
to undergo conversion comparable to the processing of primary materials (at the point where 
the material is most likely to make its way into the final product without any further losses).  

Outputs of previous steps (e.g., output of recycling process) may be used as proxy so long as 
subsequent losses prior to conversion are deducted (e.g., from pre-processing operations like 
additional washing, drying, decontamination, crystallisation and/or homogenisation steps). 

The proportion of recycled plastics in compounds/ masterbatch are also to be counted (subject 
to verification).  

Pre-consumer and post-consumer plastic waste 

Based on the above discussion and feedback from stakeholders, it is recommended that the 
Commission consider aligning and further clarifying the terminology and definitions in wider EU 
product and waste law with that commonly used by industry in respect of “pre- and post-consumer 
waste”.  

However, given that at present no such legal distinction exists, it is beyond the scope of the 
implementing act that is the subject of this service request to define rules on this basis. This 
necessitates the following conclusion:  

Currently it remains unclear if there is a legal basis for the exclusion of pre-consumer waste 
from the calculation of recycled plastics to be counted towards the targets in Article 6(5).  

However, by-products of the SUP beverage bottle production process as defined in Article 5(1) 
of Directive 2008/98/EC may not count towards this calculation.  

Given the feedback from stakeholders regarding the lack of clarity in the existing broad guidance on 
distinguishing by-products from waste, it is suggested that the Commission consider providing 
further guidance on the exact materials that should be considered by-products of the SUP beverage 
bottle manufacturing process (and therefore excluded from the calculation) to enable consistent 
reporting, verification, and enforcement of this requirement.  

Additives and Fillers  

Additives and fillers within the polymer matrix of plastic waste that is recycled into SUP beverage 
bottles, can be counted as recycled plastic (therefore included in both the numerator and 
denominator).  

Additives and fillers which have been extracted from the polymer matrix of plastic waste and are 
subsequently recycled into SUP beverage bottles can be counted as recycled plastic (noting that 
this is currently a theoretical discussion and instances of this are very limited, this may be 
subject to further revision if technology develops so that their use increases).   

Additives and fillers which have themselves been recycled from non-plastic waste and are 
subsequently input to SUP beverage bottles shall not be counted as recycled plastic (therefore 
included only in the denominator).  
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Additives and fillers produced from virgin material and input to SUP beverage bottles, (including 
in the form of masterbatch/ compounds) shall not be counted as recycled plastic (therefore 
included in the denominator only).   

Chain of Custody and Verification 

There are three chain of custody (CoC) approaches which are commonly used in plastics recycling as 
defined by ISO 22095: 

 Segregation 

 Controlled blending 

 Mass balance 

Both segregation and controlled blending follow a CoC that allows the recycled material to be 
tracked into the end product and thereby the physical presence is maintained. These are typically 
employed in plastics recycling successfully and form the basis of the majority of recycled content 
claims that are being made currently. Mass balance breaks that physical link and therefore should 
be considered as an entirely separate CoC system that is more akin to an accounting method. 

Engagement with recycling industries suggest that aside from mechanical recycling, chemical 
depolymerisation is likely to contribute the most to targets associated with PET, and that the 
controlled blending approach similar to mechanical recycling is possible. The same is true for 
solvent dissolution, although its role is likely to be aimed at the 2030 target where recycled 
polyolefins may contribute. Due to the more controlled nature of these CoC models, no further 
specific rules are thought to be required for these technologies 

Thermal depolymerisation, typically in the form of pyrolysis or gasification followed by steam 
cracking into monomers (and other co-products) is most likely to require a mass balance approach. 
The main reason for this is the steam cracking process that will use both recycled and virgin inputs 
comingled together to produce several outputs. There is no way to physically track the recycled 
atoms into the new products as the direct physical connection is broken. 

The above discussion results in several proposed pathways:  

Option 1 - Introduce a chain of custody hierarchy and restrict the hierarchy to segregated and 
controlled blending for the SUPD targets. This would de-facto rule out some chemical recycling 
technologies for practicality/cost reasons. It is recognised that if other plastic recycled content 
targets were to be introduced in other legislation (e.g. in the Packaging and Packaging Waste 
Directive) the choice of CoC model may be extended to mass balance if assessed to be appropriate.  

Option 1a – Restrict to segregated and controlled blending for the 2025 target and allow a mass 
balance approach for the 2030 target. 

Option 2 – Introduce a chain of custody hierarchy with the freedom to use any system but with a 
restricted mass balance approach (see Section 5.4.2 for possible restriction methods) which would 
potentially rule out some chemical recycling technologies or specific value chain propositions for 
practicality/cost reasons but place a firm focus on physical presence as a priority. 

Option 3 - Introduce a chain of custody hierarchy with an un unrestricted mass balance approach 
(based on existing voluntary schemes). 

Generally, those in the chemicals industry are in favour of Option 3 (unrestricted mass balance), 
however they also would economically benefit from this approach. Option 2 is also acceptable to 
those industries on the provision that rules do not hinder progress. Options 1 and 1a are preferred 
by the NGO community, waste management groups and mechanical recyclers as these stakeholders 
do not find proposed mass balance methods transparent or credible at this time (for the purposes 
of the SUPD). 
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There is a risk of unknown and unverified impacts, irrespective of a mass balance approach being 
implemented or not. In the SUPD, to implement a mass balance method, the necessary safeguards 
need to be taken. Where a mass balance approach is applied, some basic rules are proposed that 
benefit from the use of ISO 22095 as the primary reference: 

In accordance with ISO 22095 (Chain of custody — General terminology and models), the 
following chain of custody models are acceptable in order of preference: 

 Segregated 

 Controlled blending 

 Mass balance (TBC based on the option choice above) 

Any model may be used for each supply chain actor, but subsequent reporting for each 
downstream actor cannot move up the hierarchy e.g. If an entity reports using mass balance, all 
downstream entities may use any CoC book keeping method, but must report that mass 
balance has been used. The book and claim approach is not permitted. 

For segregated chain of custody models the mass of recycled plastic must be equal to the mass 
of the output product. If other materials are added that do not meet the definition of recycled 
plastic in the SUPD, other chain of custody models are required. 

For controlled blending, calculation for recycled content is calculated according to the following 
formula in line with EN 15343:2007: 

Percentage of recycled plastic content in Product =    

𝒕𝒐𝒕𝒂𝒍 𝒎𝒂𝒔𝒔 𝒐𝒇 𝒓𝒆𝒄𝒚𝒄𝒍𝒆𝒅 𝒑𝒍𝒂𝒔𝒕𝒊𝒄 𝒊𝒏𝒑𝒖𝒕 

𝒕𝒐𝒕𝒂𝒍 𝒎𝒂𝒔𝒔 𝒐𝒇 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 
 𝑿 𝟏𝟎𝟎 

Recycled plastic according to the definition in Section 5.1.2 is only valid if it is certified by a third 
party as described in Section 5.4.3.1. 

If a mass balance chain of custody is used at any point, the rules is Section 5.4.2.2 are 
applicable. 

The final actor in the value chain at the point in which the beverage bottle is placed on the 
market must report: 

 The total mass of the eligible parts of the beverage bottle (including caps, labels etc.). 

 The total mass of recycled content. 

Mass Balance Accounting Method 

It is worth reiterating that the mathematical concept of mass balance – what goes in must balance 
with what comes out – forms the basis of a mass balance chain of custody approach, but is in reality 
a very complex concept in this application. As the mass balance approach has no agreed method in 
the application of plastic recycled content, several decisions are required in order to define the 
rules under the SUPD if a mass balance approach is used.  

One of these is the accounting method to be used. Of the two described in ISO 22095, the rolling 
average method more closely represents the actual outputs, whereas the credit method allows the 
producer to sell any amount of recycled content material up to the amount that has been inputted 
into the process (minus a factor for losses).  

 

Whilst it is generally accepted that a rolling average method is the most credible, at least in the 
short term it cannot be practically implemented by many operators due to the small amounts of 
input material. For this reason, the credit method is recommended for use within the timeframe of 



x 

the current SUPD targets. It is also recommended that credits are not transferable as there are 
clears risks with implementing this type of method with benefits that have yet to be verified. 

If the credit method is acceptable, it should be undertaken using the following basic 
calculation: 

Ro = Ri x CF 

Where: 

Ro     is the recycled output   Ri     is the recycled input 

CF     is the conversion factor  

The CF represents the ratio between the quantity of the recycled output that is yielded from 
the process and the quantity of the raw material entering the process. The CF must be based 
on operational data of the processing unit and must reflect the production during the 
respective mass balance period. Theoretical data is not sufficient to determine the CF. A CF 
shall be provided for all the processes in the chain of custody where changes in quantities 
occur. These must be clearly documented and are subject to verification during the audit. For 
operations that do not result in a change of quantity of the material, such as the storage of 
materials, the CF can be assumed to be 1. 

If more than one output from the process is intended to contain a recycled content claim, a 
separate CF shall be applied and a separate mass balance shall be used. Credits generated 
within one site’s mass balance cannot be transferred to another site’s mass balance. 

Credit balances should be calculated in line with ISO 22095. Credits cannot be transferred into 
the next mass balance period unless that amount of the specific material is physically in stock 
at the end of the mass balance period. For the credit method there must be either positive or 
zero credits remaining at that time. Positive credits can be carried over into the next period 
and expire annually. A negative mass balance is not permitted. 

The maximum time period for mass balancing using either rolling average percentage method 
or the credit method as defined in ISO 22095 is one month. 

If restricted credit transfers (RCT) are considered to be allowable in the calculation method, the 
following rules should be incorporated: 

 The system boundaries for mass balancing are under the operational management of 
the same company; 

 transfers are only applicable for identical product (the term ‘identical product’ will 
require a suitable definition); 

 all sites maintain separate mass balances and are individually certified and audited; 

 Sites are located anywhere in the EEA. 

Co-product Allocation Method 

A further aspect related to the mass balance approach is how the recycled input to the process in 
itself is allocated to the output(s) if there are co-products produced as part of the process. There 
are several methods—both existing and proposed by stakeholders— for allocation that affects the 
end recycled content claim and therefore is an important consideration: 

 Proportional – Recycled content can only be allocated on the basis of what is theoretically 
present in the output product.  

 Polymers only –outputs directly linked to the production of polymers can be freely 
allocated. 
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 Fuel Use Excluded–fuel use in the process and co-products produced and used as fuels are 
excluded with the remaining freely allocated. 

 Auto Consumption Excluded –only fuel that is burned within the process itself to provide 
energy is excluded. 

 Free allocation – all outputs (including process fuel) except for system losses can be 
allocated freely. 

As it stands there is only one allocation approach that has a clear legal argument; the fuel excluded 
approach is consistent with the existing exclusion of fuel use from recycling targets and would 
therefore be considered the minimum requirement. However, there are strong arguments for a 
stricter approach that considers the importance of focusing on the credibility of the system and not 
further reducing the physical links. Arguments against stricter approaches are primarily taken from 
an economic perspective with limited supporting evidence. 

Of the two stricter approaches, proportional allocation is the most intuitive in calculation and 
leaves little room for interpretation or exploitation and is therefore the current recommended 
approach given the state of knowledge at present. Both the fuels excluded and polymers only 
approach are untested in reality and industry feedback has shown that these approaches will both 
require a better understanding of downstream supply chains. There remains risks associated with 
how these approaches are implemented in practice as the affected industries are all still developing 
the technologies and value chains and do not necessarily know the full impact these might have. 

As the exact allocation method is in discussion, there remains a set of requirements that should be 
adhered to regardless of the method: 

Default criteria for all options 

The conversion factor is calculated with the following formula: 
 

CF = Ro/Ri 

Ro     is the recycled output   Ri     is the recycled input 

CF     is the conversion factor 
 
The Recycled Output (Ro) is the Recycled Input (Ri) minus physical system losses and 
allocation losses. 

Recycled Output(s) can only be allocated to products where it is chemically and technically 
possible that recycled atoms can be present in the Recycled Output(s). 

Recycled Input that is consumed as part of a process loss or becomes a waste residue 
(according to the WFD Art. 5(1) criteria for a production residue to be considered a by-
product) cannot be allocated to the Recycled Output(s). Further to this, Recycled Input that is 
consumed as fuel within the defined system boundaries (containing a single process or 
multiple connected processes) cannot be allocated to the Recycled Output(s). 

The allocation amount cannot exceed what is technically possible to produce. 

 E.g. naphtha input is 50kt tonnes with a CF of 0.73 equalling 36kt tonnes of recycled 
material. If total ethylene output is 28kt tonnes, the maximum allowable allocation to 
ethylene is 28kt tonnes, not 36kt tonnes. 

If non-recycled input is mixed with Recycled Input, allocation of Recycled Output(s) shall take 
place on the basis of lower heating value (LHV) of the inputs with mass being permissible if it 
can be demonstrated that the former cannot technically be achieved. 
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 E.g. if input pyrolysis oil has a 40MJ/kg and fossil naphtha has 44MJ/kg, the outputs 
are scaled and allocated according to the LHV. For inputs and outputs that are not 
petrochemicals, mass can be used. 

 

The following provides additional criteria that must be chosen from to allow the three main 
allocation approaches to be implemented: 

 

Proportional Allocation Approach – Additional Criteria 

In a process that produces co-products, Recycled Inputs (Ri) shall be allocated to the Recycled 
Outputs (Ro) in the same mass ratio that co-products are produced.  

 

Fuels Excluded Allocation Approach – Additional Criteria 

Recycled Input that results in products used as fuels or other means to generate energy 
according to the rules for calculation of recycling in the Waste Framework Directive (WFD) Art 
11a(5) cannot be allocated to the output material. 

With specific reference to the process of steam cracking, by default, it is assumed that the 
following end products will be used as fuels. Specific evidence must be provided during the 
audit process that supports a claim that the output is not used as a fuel either by the producer 
or by downstream customers. Validation evidence can take the form of a declaration of 
compliance with the stated definition(s).  

 Pygas1 

 Methane and other hydrogen rich gases 

 Ethylene cracker reside (ECR)2 

 Any other organic compounds in the range of C5 or above 

 

Polymers Only Allocation Approach - Additional Criteria 

Recycled Outputs can only be allocated between products that will be used in the 
manufacturer of polymers (according to REACH Regulation Art 3(5) 1907/2006) or plastics 
(according to SUP Directive Art 3(1) 2019/904). This includes substances and additives that are 
added to a polymer. 

By default, all monomers (according to REACH Regulation Art 3(6) 1907/2006) are assumed to 
be used in the manufacture of polymers. All other substances that are being allocated, must 
provide specific evidence during the audit process that supports a claim that the output is 
used in the manufacture polymer or plastic by the producer or by downstream customers. 

                                                      

 

1 Primarily consisting of unsaturated hydrocarbons with carbon numbers predominantly in the range of C5 
through C12 which can be identified under CAS Number 68477-53-2. 
2 Primarily consists of unsaturated hydrocarbons with carbon numbers predominantly greater than C14 which 
can be identified under CAS Number 64742-90-1 
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 Validation evidence can take the form of a declaration of compliance with the stated 
definition(s)  

 

Auditing and Compliance 

Member States shall require economic operators to arrange for an adequate standard of 
independent auditing of the information submitted, and to provide evidence that this has 
been done. The auditing shall verify that the systems used by economic operators are 
accurate, reliable, and protected against fraud, including verification ensuring that materials 
are not intentionally modified or discarded so that the consignment or part thereof could 
become a waste or residue. It shall evaluate the frequency and methodology of sampling and 
the robustness of the data. 

Economic operators shall provide third party verification and traceability for recycled content 
and be subject to annual auditing. Certification schemes following standard EN 15343 (Plastics 
recycling traceability and assessment of conformity and recycled content) may be used to 
support verification and certification of recycled plastic content for segregated controlled 
blending chain of custody approaches. Mass balance chain of custody approaches must follow 
the framework described in the Implementing Act. 

All value chain actors that take legal ownership of the material must be certified by a third 
party and each site audited annually. This includes recyclers, processors and traders up until 
the point in which the product is placed on the market. End retailers that place the product on 
the market (but do not introduce any material changes to the packaging3) do not require 
certification or auditing. A point of origin of the plastic waste does not require certification or 
auditing, however an annual self-declaration must be provided from each point of origin to 
the collector/recycler that certifies that the material is a waste and not a by-product. The 
point of origin must hold appropriate licenses and permits to act as a legal waste management 
company or is an entity that generates recovered material as defined in ISO 14021:2016. 

The exception to the criteria of legal ownership is when an operation that changes the 
physical or chemical properties of the material is undertaken by a contracted third party. 
Whilst the third party does not own that material it is still subject to the same auditing and 
certification procedure.  

Third party certification bodies that provide certification to entities in the value chain as 
evidence for conformity to criteria that allows reporting or recycled content under the SUPD 
must ensure interoperability with other bodies providing the same service. Therefore, a site 
audited and certified by one certification body must be recognised by any other. 

Certification bodies must also comply with the following requirements be accredited to ISO 
17065 - Conformity assessment — Requirements for bodies certifying products, processes and 
services and have mechanisms in place to ensure impartiality of the organisation and its 
auditors during the performance of their activities. 

                                                      

 

3 This would include any adding of labels, lids or material processing of any kind.  
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E.2.3 Adapting the General Method to Other Sectors  

Packaging 

The main considerations relating to a recycled content calculation for plastic packaging are: 

 There is significant variability in the uptake of recycled content across different plastic 
packaging formats / polymers. Key factors that affect this include the availability of recycled 
content and limitations associated with food contact regulations. This should be considered 
when setting recycled content targets. 

 If a broad target applying to all “plastic packaging” is set, clarification would be required in 
terms of what counts as “plastic packaging” (e.g. whether multi-layer multi-material 
products which include plastic layers would be included in the definition). To be consistent 
with the PPWD measurement method, such a target could apply to the plastic element of 
any packaging where 5% or more of the total mass of the packaging unit is plastic. 

 In general, plastic is the predominant material in plastic packaging. There may be some 
exceptions to this, for example, multi-material multi-layer flexible packaging (e.g. stand up 
pouches). For these examples, it may be fairer to limit the denominator to just the plastic 
proportion of the product. 

 The PPWD already requires Member States to collect and report information on the 
quantities of packaging placed on their markets by mass per calendar year. It would reduce 
administrative burden on Member States / industry if the same timeframe could be applied 
for calculation and reporting of recycled content. 

 Currently, for some plastic packaging formats, a relatively high proportion of pre-consumer 
recycled content may be incorporated (e.g. PE flexible film). The significance of a decision 
on whether to include both pre- and post-consumer waste is therefore greater than it 
might be for SUP beverage bottles. Ultimately, the decision will depend on the specific 
product category, value chain and the policy objective. 

 It is likely that for some plastic packaging applications the content of additives and fillers is 
higher than for SUP beverage bottle (e.g. tertiary packaging such as plastic crates may 
contain a higher proportion of bulking / strengthening fillers). The significance of this will 
depend on if the numerator of the calculation includes or excludes recycled non-plastic 
waste. 

 Moisture content in plastic packaging is unlikely to be high enough to materially affect the 
recycled content calculation.  

 The verification and reporting methodology should not differ across different types of 
plastic packaging. 

Construction 

The main considerations relating to a recycled content calculation for construction products are: 

 There are many different plastic products in use in the construction sector and the value 
chains can be very different for different products therefore it could be challenging to 
create definitions which are applicable across a range of products. This is particularly 
relevant to defining pre- and post-consumer plastics and means it is likely that the 
definitions of pre and post-consumer plastics will need to be product specific. 

 Construction plastics can have high additive and filler content. This makes the definition of 
recycled content particularly important as the definition will determine how additives and 
fillers are dealt with in the numerator of the calculation. The decision on how/if to include 
additives and fillers in the definition of recycled content and therefore in the numerator of 
the calculation is down to the intent of the legislation. 

 For the denominator of the calculation, it will need to be considered if the whole mass of 
construction products should be included or only the plastic components. This decision will 
likely depend on the proportion of a product which is typically plastic vs non-plastic. 
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 Two possible options for the scope of target are considered: 
o Product / group level – here a target is set for a particular product or a product 

group e.g. plastic drain pipes or windows; 
o Building level – here an entire building would need to meet the recycled content 

target. This gives more flexibility as to where recycled content ends up but could 
also add administrative burden by requiring a large quantity of materials to be 
quantified for the calculation. 

 Three possible options for the calculation point are considered: 
o Member State level – this allows for flexibility as to how targets are met within a 

Member State; 
o Product / Product group Level – this approach will only apply if the scope of a 

target is also at the product or product group level and it would require every 
product of that type to meet the level; 

o Building level – this approach would mean that every new building project would 
need to meet the target. 

Electronics 

 The value chain for the manufacturing of EEE is global and complex, due to the multiple 
components (both plastic and non-plastic) and variety of plastics involved. 

 While collection and recycling systems are in place for waste electronics and electrical 
equipment under the WEEE Directive, the system does not capture large quantities of the 
waste through formal systems. EEE products also typically have a longer lifespan than single 
use plastic products, meaning the total amount of material available for recycling will not 
necessarily be the same as that placed on the market. Close loop recycling of PCR EEE 
plastic is also estimated to be less than 1%. 

 The high technical and regulatory requirements with regards to EEE plastics and products 
makes recycling and incorporation of PCR plastic expensive. The regulatory framework for 
EEE and WEEE is also highly complex. 

 Complete closed loop recycling of WEEE plastics is not possible currently due to the 
aesthetic and technical requirements, as well as the necessity in some cases to dispose of 
some plastics. This means an open loop system is needed, with recycled plastic coming 
from other product groups. 

 Certification and verification of recycled content in products is carried out at a product level 
by some industry leaders, but there is no common standard for how this is done. 

 Given the variation in material composition within EEE products can vary considerably (with 
plastic making up between 5 – 70% of the mass), may be preferable that the total mass of 
plastic used within EEE placed on the market rather is used for the denominator rather than 
the total mass of EEE products. 

 Due to the wide variation in EEE products and polymers used, the measurement point for 

recycled content targets could be considered at a product, product group or polymer type 

level. Similarly, a product group level calculation point may also be suitable. Both the 

measurement point and calculation point will need to consider the recyclability of the 

plastics required by these products and the quantity of recycled material available. 

 The supply chain for EEE manufacturing is highly complex, consisting myriad components 
and materials often sourced from multiple facilities on a global scale. This currently would 
make the accurately reporting and independent verification of recycled content extremely 
difficult due to the number of stakeholders involved. 

Consideration must be given to whether any EEE products or components should be excluded from 
the calculation. This could include those not in scope of the WEEE Directive, or those products that 

contain legacy additives (such as brominated flame retardants (BFRs)) that cannot be separated 
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from the plastic and breach the maximum thresholds designated in the RoHS and POPs Regulation, 
requiring their disposal. 

Automotive 

The main considerations relating to a recycled content calculation for the automotive sector are: 

 The use of plastics in the automotive sector is predicted to increase. 

 Techniques are being developed to aid recycling of ASR and produce high quality recyclate 
which can be used in new vehicles. 

 The ELV Directive is a key piece of legislation relating to the end-of-life management of 
vehicles in Europe. The directive contains weight-based recovery targets including an 85% 
material recovery target.4 

 Many companies in industry have either declared voluntary commitments to recycled 
plastic content inclusion or currently use recycled plastic content in the new vehicles they 
manufacture. 

 Possible options for the scope of the target include: 
o Whole car – This option allows for complete flexibility on where the recycle plastic 

content is incorporated into a vehicle. 
o Car part – This option allows for targets to focus on specific car parts. 

 A decision will need to be made on whether non-plastic should be included in the 
denominator of the calculation.  

 Three possible options for the calculation point are considered: 
o Member State level – this allows for flexibility as to how targets are met within a 

Member State; 
o Car part level – this approach will only apply if the scope of a target is also at the 

car part level and it would require every part of that type to meet the level; 
o Whole car level – this approach would mean that every new car would need to 

meet the target. 

EU Ecolabel and Green Public Procurement 

Ecolabel 

 Setting recycling content requirements in EU Ecolabel criteria is likely to be easier to 
implement compared to market level targets due to being aimed at the product level where 
very specific criteria can be developed. The voluntary nature and the aim of setting high 
environmental standards also aids in implementation. 

 Recycled content requirements are part of several EU Ecolabel product groups for either 
the product itself or its packaging, however these are inconsistently applied. 

 Whether pre or post-consumer plastic can contribute varies depending upon the product 
type. Definitions for these terms do not have a consistent basis, with only one set of EU 
Ecolabel criteria referencing ISO 14021. It is recommended that ISO 14021 be used as a 
starting point for definitions and clarification on the application of these definitions can be 
determined for each product group. 

 Similarly, the requirement on recycled content in most of the EU Ecolabel product groups is 
ambiguous on the calculation method and it is therefore recommended that the recycled 
content formula presented in ISO 14021 be used as the basis for future criteria. 

                                                      

 

4 Euric (2020) EuRIC call for recycled plastic content in cars - position paper, February 2020, 
https://www.euric-aisbl.eu/position-papers/download/616/351/32 
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 Verification requirements for recycled content claims are typically inconsistently worded. 
EN 15343 already provides a set of requirements that can be referenced as required 
evidence in order to provide more consistency for such claims. 

 EU Ecolabel criteria that also allow specific numerical recycled content claims to be made 
also need to specify which chain of custody models are allowable in order to make these 
claims. Currently, none of the product groups recognise that it is not possible to make such 
claims using a mass balance approach. 

Green Public Procurement (GPP) 

 Whilst being widely recognised as an important consideration, plastic recycled content 
requirements in GPP are not widely adopted. 

 The necessary requirement to keep criteria to a minimum and focus on those that have the 
most impact has largely resulted in the rejection of plastic recycled content requirements in 
GPP. This reflects the nature of the current GPP product groups and will not necessarily be 
the case for future additions. 

 A key barrier often discussed by stakeholders is the lack of a common method for 
calculation and verification. The recent addition of EN 45557 for energy-related products 
may help to improve this but has yet to be fully considered in GPP criteria for such product 
groups. 



xviii 

E.3.0 Résumé Exécutif - Français 

E.3.1 Résumé Analytique 

Les mesures visant à accroître l'utilisation de matériaux recyclés dans les nouveaux produits sont 
considérées comme un élément clé de la transition de l'UE vers une économie circulaire faible en 
carbone. Cependant, la législation de l'UE manque d'expérience préalable pour faire respecter 
l'utilisation obligatoire de matériaux recyclés. La directive (UE) 2019/ 904 relative à la réduction 
de l'impact de certains produits en plastique sur l'environnement (la directive SUP) est donc 
nouvelle en fixant des objectifs obligatoires pour l'adoption de plastique recyclé dans les 
bouteilles de boissons plastiques à usage unique dans l’article 6, paragraphe 5. La Commission 
européenne est également mandatée dans le même article pour élaborer des actes d'exécution 
établissant les règles de calcul, de vérification et de déclaration de ces objectifs. 

E.3.2 Approche 

L'objectif principal de l'étude est de soutenir la Commission dans la préparation des actes 
d'exécution requis par la directive SUP afin d'établir une méthodologie pour le calcul, la 
vérification et le rapport des objectifs fixés par l'article 6, paragraphe 5. 

En outre, l'étude vise à développer une méthode générale pour le calcul et la vérification de la 
teneur en plastique recyclé des produits, et à identifier tout facteur spécifique pertinent pour 
adapter cette méthode à d'autres domaines (emballage, construction, électronique, 
automobile). Les chevauchements avec d'autres domaines pertinents (label écologique de l'UE et 
marchés publics écologiques) ont également été examinés. 

E.3.3 Principales Conclusions et Recommandations 

Les sections suivantes résument les principales conclusions et recommandations de l'étude, en 
se concentrant sur la méthodologie générale, la méthodologie spécifique de la directive SUP et la 
manière dont elle peut être appliquée à d'autres secteurs. 

E.3.4 Méthodologie Générale pour le Contenu Recyclé des 
Plastiques 

Les sections suivantes résument les principaux aspects d'une méthodologie générale pour le 
contenu recyclé qui sont abordés tout au long du rapport, ainsi que les domaines dans lesquels il 
est important de développer des directives ou des règles spécifiques pour les différents groupes 
de produits. 

Aspects Généraux 
 

Formule 

 L'utilisation d'une formule de pourcentage en masse convient 

 Risque d'ambiguïté si le dénominateur n'est pas clair (composant/ 
produit/ composants plastiques uniquement) 

 Il peut être nécessaire de tenir compte des pertes au numérateur pour 
garantir la cohérence avec le dénominateur. 
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Définition 

 Critères clés pour définir le "plastique recyclé" : 
o Les intrants doivent avoir été classés comme déchets (à l'exclusion 

des sous-produits). 
o Doit avoir été recyclé (exclut les produits de récupération et les 

produits combustibles) 
o Le matériel source et les résultats doivent être en 

plastique (conformément à la législation en vigueur). 

 Les points de calcul/mesure doivent être incorporés et clarifiés autant 
que possible dans la définition elle-même. 

Chaîne de Contrôle 

Modèl es 
de la 
chaîne 
de 
contrôle 

 La norme ISO 22095 (Chaîne de contrôle - Terminologie générale et 
modèles) doit être utilisée comme base pour la définition des modèles de 
chaîne de contrôle. Les modèles pertinents pour le recyclage des 
plastiques sont les suivants : 

 Ségrégation 
 Mélange contrôlé 

 Bilan de masse 
 L'objectif devrait être de s'efforcer d'obtenir l’affirmation la plus forte (ou 

dans la terminologie de la norme ISO 22095, la "présence physique la 
plus élevée"). Dans le cas du bilan massique, il existe une différence 
claire entre l'absence de séparation physique et la ségrégation ainsi 
qu’entre l’absence de séparation physique et le mélange contrôlé. 

 Il est donc recommandé de considérer les modèles ci-dessus comme une 
hiérarchie pouvant être appliquée aux objectifs de contenu recyclé. Cette 
hiérarchie peut soit viser la chaîne de contrôle la plus stricte afin de 
protéger et d'améliorer les industries de recyclage existantes, soit être 
ouverte à des approches moins strictes lorsque la séparation physique ne 
peut être garantie (c'est-à-dire le bilan  massique) dans des situations où le 
recyclage est difficile à réaliser dans le cadre   d'approches plus strictes. Cela 
fournit un cadre flexible qui peut être appliqué différemment selon le 
résultat souhaité. 

Cadre 
temp 
orel 

 Une période de réconciliation doit être claire dans le cadre de la limite du 
système d'équilibrage de masse. 

 Doit être basée sur les intrants de fabrication, plutôt que sur les unités 
de gestion des stocks (pour éviter un décalage dans l'équilibrage des 
masses). 

 La période de 12 mois pour le rapport exige des calculs multiples avec 
application de la moyenne/moyenne mobile. 

 La période maximale pour le bilan de masse (aucun solde négatif ne 
peut être reporté) devra en outre être spécifiée (par exemple, 3 
mois). 

Audit 
 La vérification par des tiers et l'audit direct des auto déclarations 

sont  considérés comme un aspect important pour maintenir la 
crédibilité. 
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Méthode du Bilan Massique 

Méthode 

 Il n'existe pas d'ensemble standard de règles pouvant être utilisées pour 
développer une méthodologie de bilan massique pour la mise en œuvre des 
objectifs de contenu recyclé en plastique. 
o La méthode des crédits (dans la norme ISO 22095) est susceptible d'être exigée 

par la plupart des entreprises chimiques. 

 Aucune exigence/règle supplémentaire ne sera probablement nécessaire 
pour tenir compte de la purification/dissolution par solvant ou de la 
dépolymérisation chimique. 

Allocation 

 Les technologies de dépolymérisation thermique nécessitent des règles qui 
déterminent les procédures d'allocation des coproduits. Une approche 
d'attribution libre a pour conséquence que le contenu recyclé des combustibles 
est attribué aux produits en plastique, ce qui peut être interprété comme 
contraire à la directive cadre sur les déchets. Le choix d'une allocation plus 
stricte dépendrait des objectifs   d'un contenu recyclé spécifique. 

 Étant donné que les procédures d'allocation n'ont été ni convenues ni 
normalisées en dehors des systèmes volontaires, elles doivent être spécifiées 
dans le cadre de tout objectif de l'UE et être appliquées de manière cohérente 
dans d'autres mises à jour futures de la législation relative aux déchets, y 
compris les objectifs de recyclage. 

Transferts 
de crédits 
restreints 

 Cependant, cette approche pose des problèmes de crédibilité et le fait de ne 
pas mettre en œuvre des transferts de crédits restreints (TCR) n'est pas 
susceptible de constituer un obstacle important pour ces technologies.    

 Les limitations géographiques doivent être prises en compte pour les 
approches de bilan massique qui permettent des transferts de crédits 
restreints. 

 Une approche générale (plutôt que par produit) des limitations 
géographiques est probablement possible. 

 Des limites doivent être fixées pour empêcher le transfert intercontinental de 
crédits tout en évitant le transport inutile de matériaux. 

 Les autres exigences devraient également inclure : 

o Les transferts ne sont applicables que pour des produits identiques 
o Le fournisseur et le bénéficiaire des crédits doivent faire partie de la même 

entreprise. 
o Tous les sites sont certifiés individuellement et maintiennent leurs propres 

calculs et registres de bilan massique. 
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Aspects Spécifiques 

Déchets 
pré/post 
consomm 

ation 

 Actuellement, il n'est pas clair s'il existe une base juridique permettant 
d'exclure les matières plastiques recyclées provenant d'un type 
particulier de déchets, du calcul du contenu recyclé.Lorsque de 
nouveaux objectifs de contenu recyclé sont introduits, une décision 
doit être prise concernant l'inclusion ou l'exclusion du contenu recyclé 
pré-consommation dans le numérateur. 

 Cela doit être clarifié dans la législation primaire avec des définitions/calculs 
correspondants, en utilisant éventuellement des valeurs moyennes pour les 
déductions afin de limiter la charge de mise en œuvre. 

 L'objectif de contenu recyclé lui-même peut être fixé en fonction de la 
portée de ce qui est inclus (c'est-à-dire que l'objectif peut être augmenté 
pour tenir compte du fait que le contenu recyclé avant consommation est 
inclus dans le numérateur). 

Additifs/ 
charges 

 Les additifs et les charges contenus dans les plastiques qui sont recyclés 
avec le polymère et intégrés dans un nouveau produit doivent être 
considérés comme des matières plastiques recyclées. 

 Les additifs/charges vierges ne doivent pas être comptabilisés dans le 
contenu en plastique recyclé. 

 Les additifs et les charges recyclés séparément de la matrice polymère (par 
exemple, en tant que résultats d'un processus de recyclage non 
mécanique) ou qui sont recyclés à partir de sources non plastiques (par 
exemple, la poudre de verre recyclée comme charge) peuvent nécessiter 
un ajustement du numérateur pour garantir la comparabilité avec le 
dénominateur (évaluation au cas par cas nécessaire). 

Humidité et 
contaminati

on 

 Probablement une considération mineure puisque la majorité de 
l'humidité/contamination est normalement éliminée avant l'entrée dans le 
processus de conversion.  

 Les niveaux d'humidité/de contaminants qui sont acceptables pour le 
processus de conversion doivent être considérés comme inhérents, sans 
qu'il soit nécessaire d'appliquer les déductions correspondantes. 

 Si nécessaire, une approche par seuil est recommandée pour minimiser la 
charge administrative (par exemple, si le taux d'humidité des matériaux 
recyclés dépasse de >5% celui des composants en plastique du 
dénominateur, une vérification supplémentaire est nécessaire). 

Pertes 
d'efficacité 

 Peut nécessiter un ajustement du numérateur pour assurer la 
comparabilité avec le dénominateur (évaluation au cas par cas nécessaire). 

 Les "pertes inhérentes" associées aux matériaux recyclés dans un 
processus donné doivent être inclus dans le numérateur - pas besoin de 
déductions associées. 

Plastiques 
biosourcés 

 Il est important, lors de l’établissement des objectifs et des calculs de contenu  
recyclé pour un groupe de produits particulier, de tenir compte du fait que le 
contenu recyclé peut provenir de sources autres que les déchets plastiques. 

 Les objectifs spécifiques de contenu recyclé pour les groupes de produits 
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doivent tenir compte des avantages des nouveaux plastiques biosourcés et de 
leur maturité relative pour déterminer si une exemption à court terme est 
nécessaire pour empêcher la suppression de ces technologies. 

 Il peut être particulièrement important d'envisager une exemption si les 
objectifs sont fixés au niveau du produit plutôt qu'à celui de l'État membre, le 
premier devenant une interdiction implicite des produits qui ne peuvent pas 
atteindre l'objectif minimal. 

Plastiques 
compostabl

es 

 Les produits compostables sont conçus pour être à usage unique et il est donc 
peu probable qu'ils contiennent eux-mêmes des éléments recyclés (à l'exception 
du PLA, qui peut être recyclé mécaniquement ou composté). 

 Les plastiques compostables sont toujours considérés comme des plastiques 
(selon la seule définition disponible dans la directive SUP) et seraient donc 
automatiquement soumis aux mêmes exigences que les plastiques 
conventionnels, sauf si une décision d'exemption est prise. 

 Les exemptions devraient également tenir compte de l'opportunité d'une 
évolution du marché vers des produits biodégradables/compostables. Cela 
pourrait être envisagé du point de vue du produit, au cas par cas, pour les 
produits qui confèrent des avantages spécifiques tels que la réduction de la 
contamination plastique des déchets organiques (par exemple, les sacs à 
biodéchets). 

 Il peut être particulièrement important d'envisager une exemption si les 
objectifs sont fixés au niveau du produit plutôt qu'à celui de l'État membre, le 
premier devenant une interdiction implicite des produits qui ne peuvent pas 
atteindre l'objectif minimal. 

Point de Calcul et de Mesure 

Numérate
ur  

 Le point de mesure doit se situer avant l'entrée dans le processus de 
conversion final ou au moment où les matériaux recyclés sont mélangés aux 
matériaux vierges, selon ce qui se produit en premier. 

 Le point de mesure doit être le moment où les matières secondaires sont d'une 
qualité suffisante pour subir une transformation comparable à celle des 
matières primaires. 

 Les résultats des étapes précédentes (par exemple, le résultat du processus 
de recyclage) peuvent être utilisés comme substituts, à condition que les 
pertes ultérieures soient déduites (par exemple, les opérations de 
prétraitement). 

 Les matériaux recyclés dans les composés/le mélange-maître 
doivent également être comptés (sous réserve de vérification). 
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Dénomina
teur 

 Le champ d'application doit être clarifié dans la définition/le texte juridique 
dans la mesure du possible. 

 Points de mesure après le processus de conversion susceptibles d'être les plus 
précis 

 Risque d'interprétations multiples de termes tels que "produit final" et "mis 
sur le marché" à examiner attentivement 

 Le dénominateur doit rester au même point quelle que soit la technologie de 
recyclage utilisée. 

E.3.5 Méthodologie pour le Contenu de Plastique Recycle 
dans la Directive SUP 

Les recommandations de règles se trouvent dans les cases jaunes. Elles sont spécifiques aux 
objectifs de la directive SUP et ne seraient pas nécessairement applicables à d'autres 
groupes de produits ou à d'autres mécanismes d'introduction de contenu recyclé. 

Formule et Définitions 

Les recommandations suivantes concernent la formule qui peut être utilisée par les États 
Membres pour démontrer la conformité aux objectifs de l'article 6, paragraphe 5, et 
l'interprétation des termes clés qui y figurent :   

La formule suivante doit être appliquée par les États Membres pour calculer la teneur en 
plastique recyclé des bouteilles de boissons plastiques à usage unique afin de démontrer la 
conformité avec l'article 6, paragraphe 5  

Pourcentage de contenu en plastique recyclé dans les bouteilles de boissons plastiques à usage unique =    

 𝑀𝑎𝑠𝑠𝑒 𝑡𝑜𝑡𝑎𝑙𝑒 𝑑𝑒 𝑝𝑙𝑎𝑠𝑡𝑖𝑞𝑢𝑒 𝑟𝑒𝑐𝑦𝑐𝑙é 𝑢𝑡𝑖𝑙𝑖𝑠é 𝑑𝑎𝑛𝑠 𝑙𝑒𝑠 𝑏𝑜𝑢𝑡𝑒𝑖𝑙𝑙𝑒𝑠 𝑑𝑒 𝑏𝑜𝑖𝑠𝑠𝑜𝑛𝑠 𝑆𝑈𝑃 
𝑚𝑖𝑠𝑒𝑠 𝑠𝑢𝑟 𝑙𝑒 𝑚𝑎𝑟𝑐ℎé 𝑑𝑒𝑠 𝐸𝑡𝑎𝑡𝑠 

𝑚𝑎𝑠𝑠𝑒 𝑡𝑜𝑡𝑎𝑙𝑒 𝑑𝑒 𝑏𝑜𝑢𝑡𝑒𝑖𝑙𝑙𝑒𝑠 𝑑𝑒 𝑏𝑜𝑖𝑠𝑠𝑜𝑛𝑠 𝑝𝑙𝑎𝑠𝑡𝑖𝑞𝑢𝑒𝑠 à 𝑢𝑠𝑎𝑔𝑒 𝑢𝑛𝑖𝑞𝑢𝑒 
𝑚𝑖𝑠𝑒𝑠 𝑠𝑢𝑟 𝑙𝑒 𝑚𝑎𝑟𝑐ℎé 𝑑𝑒𝑠 𝐸𝑡𝑎𝑡𝑠 𝑀𝑒𝑚𝑏𝑟𝑒𝑠

 𝑋 100 

Aux fins du respect de l'objectif visé par l'article 6, paragraphe 5, on entend par "plastique 
recyclé" les résultats du recyclage des déchets plastiques qui sont utilisés dans la fabrication 
des bouteilles de boissons plastiques à usage unique énumérées dans la partie F de l'annexe 
de la directive SUP et conformément à la définition du "plastique" dans l'article 3, paragraphe 
1, et du "recyclage" dans l'article 3, paragraphe 17, de la directive 2008/98/CE relative aux 
déchets. 

Conformément à la définition d'une bouteille de boisson plastiques à usage unique telle 
qu'elle figure dans la partie F de l'annexe de la directive SUP, les étiquettes et les manchons 
doivent être considérés comme faisant partie d'une bouteille de boisson plastiques à usage 
unique lorsqu'elle est mise sur le marché d'un État membre et doivent donc être pris en 
compte dans le calcul des objectifs de l'article 6, paragraphe 5. 

Afin de prouver le respect de l'objectif visé par l'article 6, paragraphe 5, une bouteille de 
boisson doit être considérée comme mise sur le marché de l'État membre où elle   est vendue 
au consommateur final sous une forme répondant à la définition d'une bouteille de boisson 
telle qu'elle figure dans la partie F de l'annexe de la directive SUP, c'est-à-dire les    bouteilles 
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de boisson plastiques à usage unique d'une capacité maximale de trois litres, y compris leurs 
bouchons et leurs couvercles, mais pas : 

(a) les bouteilles de boisson en verre ou en métal dont les bouchons et les couvercles sont en 
plastique, 

(b) bouteilles de boisson destinées et utilisées pour des denrées alimentaires à des fins 
médicales spéciales telles que définies au point g) de l'article 2 du règlement (UE) n° 609/2013 
qui se présente sous forme liquide. 

La fourniture de bouteilles de boisson plastiques à usage unique ne devrait être considérée 
comme mise sur le marché aux fins du respect de l'objectif visé par l'article 6, paragraphe 5, 
que si la bouteille de boisson plastiques à usage unique est destinée à une utilisation finale sur 
le marché de l'Union. 

(a) La fourniture de bouteilles de boissons plastiques à usage unique, qu'elles soient 
destinées à une distribution ultérieure ou à une transformation ou un raffinage 
supplémentaire dans le but d'exporter le produit final en dehors du marché de 
l'Union, n'est pas considérée comme une mise sur le marché. Tout plastique recyclé 
contenu dans les bouteilles de boissons plastiques à usage unique ne sont pas prises 
en compte dans la réalisation des objectifs visés par l'article 6, paragraphe 5. 

L'importation de bouteilles de boisson plastiques à usage unique destinées à une utilisation 
finale sur le marché de l'Union est considérée comme une mise sur le marché. Tout plastique 
recyclé contenu dans ces bouteilles de boisson plastiques à usage unique n'est pris en compte 
dans la réalisation des objectifs de l'article 6, paragraphe 5, que s'il répond à la définition du 
"plastique recyclé" et a été vérifié comme tel. 

Points de Calcul et de Mesure  

Les règles suivantes sont donc proposées pour étayer la sélection des points de mesure pour le 
numérateur et clarifier l'interprétation de ces derniers : 

Le point de mesure doit se situer avant l'entrée dans le processus de conversion final ou au 
moment où le plastique recyclé est mélangé au plastique vierge, selon ce qui se produit en 
premier. 

Le point de mesure doit être le moment où les matières plastiques secondaires sont d'une 
qualité suffisante pour subir une transformation comparable à celle des matières primaires (au 
point où la matière a le plus de chances d'entrer dans le produit final sans autres pertes). 

Les résultats des étapes précédentes (par exemple, le résultat du processus de recyclage) 
peuvent être utilisés comme substituts, à condition que les pertes ultérieures avant la 
conversion soient déduites (par exemple, des opérations de prétraitement telles que les 
étapes supplémentaires de lavage, de séchage, de décontamination, de cristallisation et/ou 
d'homogénéisation). 

La proportion de plastiques recyclés dans les composés/le mélange-maître doit également 
être comptée (sous réserve de vérification). 

Déchets Plastiques de Pré-consommation et de Post-consommation 

Sur la base de la discussion ci-dessus et du retour d'information des parties prenantes, il est 
recommandé à la Commission d'envisager d'aligner et de clarifier davantage la terminologie et 
les définitions de la législation communautaire générale sur les produits et les déchets sur celles 
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couramment utilisées par l'industrie en ce qui concerne les "déchets de pré et post-
consommation". 

Cependant, étant donné qu'à l'heure actuelle, une telle distinction juridique n'existe pas, il n'est 
pas du ressort de l'acte d'exécution faisant l'objet de la présente demande de service de définir 
des règles sur cette base. Il convient donc de tirer la conclusion suivante : 

Compte tenu des commentaires des parties prenantes concernant le manque de clarté des 
orientations générales existantes sur la distinction entre les sous-produits et les déchets, il est 
suggéré que la Commission envisage de fournir des orientations supplémentaires sur les 
matériaux exacts qui devraient être considérés comme des sous-produits du processus de 
fabrication des bouteilles de boissons plastiques à usage unique (et donc exclus du calcul) afin de 
permettre une déclaration, une vérification et une application cohérentes de cette exigence. 

Additifs et Charges  

Les additifs et les charges contenus dans la matrice polymère des déchets plastiques qui sont 
recyclés en bouteilles de boissons plastiques à usage unique peuvent être compris comme du 
plastique recyclé (et donc inclus à la fois dans le numérateur et le dénominateur). 

Les additifs et les charges qui ont été extraits de la matrice polymère des déchets plastiques et 
qui sont ensuite recyclés dans des bouteilles de boissons plastiques à usage unique peuvent être 
considérés comme du plastique recyclé (en notant que il s'agit actuellement d'une discussion 
théorique et les exemples sont très limités, cela peut être sujet à une nouvelle révision si la 
technologie se développe de sorte que leur utilisation augmente). 

Les additifs et les charges qui ont eux-mêmes été recyclés à partir de déchets non plastiques et 
qui sont ensuite introduits dans les bouteilles de boissons plastiques à usage unique ne sont pas 
comptés comme du plastique recyclé (donc inclus uniquement dans le dénominateur). 

Les additifs et les charges produits à partir de matériaux vierges et entrant dans la composition 
des bouteilles de boissons plastiques à usage unique (y compris sous la forme de mélanges 
maîtres/composés) ne doivent pas être pris en compte comme du plastique recyclé (et donc 
inclus dans le dénominateur uniquement). 

Chaîne de Traçabilité et Vérification 

Il existe trois approches de la chaîne de contrôle (CdC) qui sont couramment utilisées dans le 
recyclage des plastiques, telles que définies par la norme ISO 22095 : 

- La ségrégation 

- Mélange contrôlé 

- Le bilan massique 

Actuellement, il n'est pas clair s'il existe une base juridique permettant d'exclure les déchets 
de pré-consommation du calcul des plastiques recyclés à compter pour atteindre les objectifs 
de l'article 6, paragraphe 5.  

Toutefois, les sous-produits du processus de production des bouteilles de boissons plastiques 
à usage unique, tels que définis par l'article 5, paragraphe 1, de la directive 2008/98/CE, ne 
peuvent pas être pris en compte dans ce calcul.   
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La ségrégation et le mélange contrôlé suivent tous deux une chaîne de contrôle qui permet de 
suivre le matériau recyclé dans le produit final et de maintenir ainsi sa présence physique. Ces 
méthodes sont généralement employées avec succès dans le recyclage des plastiques et 
constituent la base de la majorité des déclarations de contenu recyclé qui sont faites 
actuellement. Le bilan massique rompt ce lien physique et doit donc être considéré comme un 
système de CdC entièrement distinct, plus proche d'une méthode comptable. 

L'engagement avec les industries du recyclage suggère qu'à part le recyclage mécanique, la 
dépolymérisation chimique est susceptible de contribuer le plus aux objectifs associés au PET, et 
que l'approche de mélange contrôlé similaire au recyclage mécanique est possible. Il en va de 
même pour la dissolution par solvant, bien que son rôle soit susceptible de viser l'objectif 2030, 
auquel les polyoléfines recyclées peuvent contribuer. En raison de la nature plus contrôlée de 
ces modèles de CdC, aucune autre règle spécifique n'est jugée nécessaire pour ces technologies. 

La dépolymérisation thermique, généralement sous la forme d'une pyrolyse ou d'une 
gazéification suivie d'un vapocraquage en monomères (et autres coproduits), est la plus 
susceptible de nécessiter une approche de bilan massique. La principale raison en est le 
processus de vapocraquage qui utilisera des intrants recyclés et vierges mélangés pour produire 
plusieurs extrants. Il n'y a aucun moyen de suivre physiquement les atomes recyclés dans les 
nouveaux produits car le lien physique direct est rompu. 

La discussion ci-dessus aboutit à plusieurs voies possibles.  

Option 1 - Introduire une hiérarchie de la chaîne de contrôle et la restreindre au mélange séparé 
et contrôlé pour les objectifs de la directive SUP. Cette option exclurait de facto certaines 
technologies de recyclage chimique pour des raisons pratiques/de coût. Il est admis que si 
d'autres objectifs de contenu recyclé en plastique devaient être introduits dans d'autres 
législations (par exemple dans la directive sur les emballages et les déchets d'emballages), le 
choix du modèle de la chaîne de contrôle pourrait être étendu au bilan massique si cela est jugé 
approprié.  

Option 1a - Se limiter à des mélanges séparés et contrôlés pour l'objectif de 2025 et autoriser 
une approche fondée sur le bilan massique pour l'objectif de 2030. 

Option 2 - Introduire une hiérarchie de la chaîne de contrôle avec la liberté d'utiliser n'importe 
quel système, mais avec une approche restreinte du bilan massique (voir le point 5.4.2 pour les 
méthodes de restriction possibles), ce qui pourrait exclure certaines technologies de recyclage 
chimique ou des certaines propositions spécifiques de la chaîne de valeur pour des raisons 
pratiques/de coût, tout en mettant l'accent sur la présence physique comme priorité. 

Option 3 - Introduire une hiérarchie de la chaîne de contrôle avec une approche de bilan 
massique sans restriction (basée sur les systèmes volontaires existants). 

D'une manière générale, les acteurs de l'industrie chimique sont favorables à l'option 3 (bilan 
massique sans restriction), mais ils tireraient également un avantage économique de cette 
approche. L'option 2 est également acceptable pour ces industries, à condition que les règles 
n'entravent pas le progrès. Les options 1 et 1a sont préférées par la communauté des ONG, les 
groupes de gestion des déchets et les recycleurs mécaniques, car ces parties prenantes ne 
considèrent pas les méthodes de bilan massique proposées transparentes ou crédibles à l'heure 
actuelle (aux fins de la directive SUP).   

D'une manière générale, les acteurs de l'industrie chimique sont favorables à l'option 3 (bilan 
massique sans restriction), mais ils     tireraient également un avantage économique de cette 
approche. L'option 2 est également acceptable pour ces industries, à condition que les règles 
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n'entravent pas le progrès. Les options 1 et 1a sont préférées par la communauté des ONG, les 
groupes de gestion des déchets et les recycleurs mécaniques, car ces parties prenantes ne 
trouvent pas les méthodes de bilan massique proposées transparentes ou crédibles pour le 
moment (aux fins de la directive SUP). 

Il existe un risque d'impacts inconnus et non vérifiés, qu'une méthode de bilan massique soit 
mise en œuvre ou non. Dans le cadre de la directive SUP, pour mettre en œuvre une méthode de 
bilan massique, il convient de prendre les mesures de sauvegarde nécessaires. Lorsqu'une 
méthode de bilan massique est appliquée, certaines règles de base sont proposées, qui 
bénéficient de l'utilisation de la norme ISO 22095 comme référence principale : 

 

Conformément à la norme ISO 22095 (Chaîne de contrôle - Terminologie générale et modèles), 
les modèles de chaîne de contrôle suivants sont acceptables par ordre de préférence : 

 Ségrégation 

 Mélange contrôlé 

 Bilan massique (à déterminer en fonction du choix de l'option ci-dessus) 

N'importe quel modèle peut être utilisé pour chaque acteur de la chaîne d'approvisionnement, 
mais la déclaration ultérieure de chaque acteur en aval ne peut pas remonter la hiérarchie. Par 
exemple, si une entité déclare utiliser le bilan massique, toutes les entités en aval peuvent 
utiliser n'importe quelle méthode de comptabilité de chaine de contrôle, mais doivent déclarer 
que le bilan massique a été utilisé. L'approche « book and claim » n'est pas autorisée. 

Pour les modèles de chaîne de contrôle ségréguée, la masse de plastique recyclé doit être égale 
à la masse du produit de sortie. Si d'autres matériaux sont ajoutés qui ne répondent pas à la 
définition du plastique recyclé dans le la directive SUP, d'autres modèles de chaîne de contrôle 
sont nécessaires. 

Pour les mélanges contrôlés, le calcul du contenu recyclé est effectué selon la formule suivante, 
conformément à la norme EN 15343:2007 

Pourcentage de contenu en plastique recyclé dans le Produit =    

 𝑴𝒂𝒔𝒔𝒆 𝒕𝒐𝒕𝒂𝒍𝒆 𝒅𝒆 𝒑𝒍𝒂𝒔𝒕𝒊𝒒𝒖𝒆 𝒓𝒆𝒄𝒚𝒄𝒍é 𝒖𝒕𝒊𝒍𝒊𝒔é𝒆

𝑴𝒂𝒔𝒔𝒆 𝒕𝒐𝒕𝒂𝒍𝒆 𝒅𝒖 𝒑𝒓𝒐𝒅𝒖𝒊𝒕 
 𝑿 𝟏𝟎𝟎 

Le plastique recyclé selon la définition de la section 5.1.2 n'est valable que s'il est certifié par un 
tiers comme décrit dans la section 5.4.3.1. 

Si une chaîne de contrôle du bilan massique est utilisée à un moment quelconque, les règles de 
la section 5.4.2.2 sont applicables. 

Le dernier acteur de la chaîne de valeur au moment où la bouteille de boisson est mise sur le 
marché doit faire un rapport 

 La masse totale des parties admissibles de la bouteille de boisson (y compris les 
bouchons, les étiquettes, etc.). 

 Las masse totale du contenu recycle 

Méthode de Comptabilité par Bilan Massique 

Il convient de rappeler que le concept mathématique de bilan massique - ce qui entre doit 
s'équilibrer avec ce qui sort - constitue la base de l'approche de la chaîne de contrôle par bilan 
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massique, mais qu'il s'agit en réalité d'un concept très complexe dans cette application. Comme 
l'approche du bilan massique n'a pas de méthode convenue pour l'application du contenu 
recyclé en plastique, plusieurs décisions sont nécessaires pour définir les règles de la directive 
SUP si une approche du bilan massique est utilisée.  

L'une de ces décisions concerne la méthode de comptabilité à utiliser. Parmi les deux méthodes 
décrites dans la norme ISO 22095, la méthode de la moyenne mobile représente plus fidèlement 
les résultats réels, tandis que la méthode du crédit permet au producteur de vendre toute 
quantité de matériau à contenu recyclé correspondant à la quantité qui a été introduite dans le 
processus (moins un facteur pour les pertes).  

S'il est généralement admis que la méthode de la moyenne mobile est la plus crédible, elle ne 
peut être mise en œuvre par de nombreux exploitants, du moins à court terme, en raison des 
faibles quantités de matières utilisées. C'est pourquoi il est recommandé d'utiliser la méthode 
des crédits dans le cadre des objectifs actuels de la directive SUP. Il est également recommandé 
que les crédits ne soient pas transférables, car la mise en œuvre de ce type de méthode 
comporte des risques évidents dont les avantages doivent encore être vérifiés. 

Si la méthode du crédit est acceptable, elle doit être entreprise en utilisant le calcul de base 
suivant: 

Ro = Ri x CF 

Où: 

Ro      est le résultat recyclé                 Ri      l'intrant recyclé 

CF     est le facteur de conversion (pertes de système et d'allocation - voir la section 5.4.1) 

Le CF représente le rapport entre la quantité de résultat recyclé qui sort du processus et la 
quantité de matière première qui entre dans le processus. Le CF doit être basé sur les données 
opérationnelles de l'unité de traitement et doit refléter la production pendant la période de 
bilan massique respective. Les données théoriques ne sont pas suffisantes pour déterminer le 
CF. Un CF doit être fourni pour tous les processus de la chaîne de contrôle où des 
changements de quantités se produisent. Ceux-ci doivent être clairement documentés et sont 
soumis à vérification lors de l'audit. Pour les opérations qui n'entraînent pas de changement 
de quantité de la matière, comme le stockage des matières, on peut supposer que le CF est 
égal à 1. 

Si plus d'un produit issu du processus est destiné à contenir une déclaration de contenu 
recyclé, un CF distinct doit être appliqué et un bilan massique distinct doit être utilisé. Les 
crédits générés dans le bilan massique d'un site ne peuvent pas être transférés dans le bilan 
massique d'un autre site. 

Les soldes créditeurs doivent être calculés conformément à la norme ISO 22095. Les crédits ne 
peuvent pas être transférés dans la période de bilan massique suivante à moins que cette 
quantité de matière spécifique soit physiquement en stock à la fin de la période de bilan 
massique. Pour la méthode des crédits, il doit rester des crédits positifs ou nuls à ce moment- 
là. Les crédits positifs peuvent être reportés sur la période suivante et expirent chaque année. 
Un bilan massique négatif n'est pas autorisé. 

La période maximale pour l'équilibrage de masse utilisant soit la méthode du pourcentage de 
la moyenne mobile, soit la méthode des crédits telle que définie dans la norme ISO 22095, est 
d'un mois. 
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Si l'on considère que les transferts de crédits restreints (TCR) sont autorisés dans la méthode de 
calcul, les règles suivantes doivent être incorporées : 

 Les limites du système pour l'équilibrage des masses sont sous la gestion 
opérationnelle de la même entreprise ;  

 les transferts ne sont applicables que pour un produit identique (le terme "produit 
identique" devra être défini de manière appropriée) ;  

 tous les sites maintiennent des bilans massiques séparés et sont certifiés et audités 
individuellement ;  

 Les sites sont situés n'importe où dans l'EEE. 

Méthode d'Allocation des Coproduits 

Un autre aspect lié à l'approche du bilan massique est la manière dont l'intrant recyclé du 
processus en lui-même est attribué à la (aux) sortie(s) si des coproduits sont produits dans le 
cadre du processus. Il existe plusieurs méthodes - existantes ou proposées par les parties 
prenantes - pour l'attribution qui affecte la déclaration finale de contenu recyclé et constitue 
donc un élément important à prendre en compte : 

-Proportionnelle - Le contenu recyclé ne peut être attribué que sur la base de ce qui est 
théoriquement présent dans le produit de sortie.  

-Polymères uniquement -les extrants directement liés à la production de polymères peuvent être 
alloués librement. 

- Consommation de carburant exclue - la consommation de carburant dans le processus et les 
coproduits produits et utilisés comme carburant sont exclus, le reste étant librement alloué. 

- Consommation de carburant exclue - seul le carburant qui est brûlé dans le processus lui-même 
pour fournir de l'énergie est exclu. 

- Allocation libre - tous les extrants (y compris le combustible du processus), à l'exception des 
pertes du système, peuvent être alloués librement. 

En l'état actuel des choses, il n'y a qu'une seule méthode d'allocation qui présente un argument 
juridique clair ; l'approche excluant les combustibles est cohérente avec l'exclusion existante de 
l'utilisation des combustibles des objectifs de recyclage et serait donc considérée comme 
l'exigence minimale. Cependant, il existe des arguments forts en faveur d'une approche plus 
stricte qui considère l'importance de se concentrer sur la crédibilité du système et de ne pas 
réduire davantage les liens physiques. Les arguments contre des approches plus strictes sont 
principalement tirés d'une perspective économique avec peu de preuves à l'appui. 

Des deux approches les plus strictes, l'allocation proportionnelle est la plus intuitive dans le 
calcul et laisse peu de place à l'interprétation ou à l'exploitation ; elle est donc l'approche 
actuellement recommandée en l'état actuel des connaissances. L'approche excluant les 
carburants et l'approche ne concernant que les polymères n'ont pas été testées dans la réalité et 
les réactions de l'industrie ont montré que ces approches nécessiteront toutes deux une 
meilleure compréhension des chaînes d'approvisionnement en aval. Des risques subsistent quant 
à la manière dont ces approches sont mises en œuvre dans la pratique, car les industries 
concernées sont toutes en train de développer les technologies et les chaînes de valeur et ne 
connaissent pas nécessairement tout l'impact qu'elles pourraient avoir. 

Alors que la méthode d'allocation exacte fait l'objet de discussions, il reste un ensemble 
d'exigences qui doivent être respectées quelle que soit la méthode : 
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Critères par défaut pour toutes les options 

Le facteur de conversion est calculé à l'aide de la formule suivante: 

CF = Ro/Ri 

Ro     est le résultat recyclé           Ri est l’intrant recyclé 

CF     est le facteur de conversion 

Le résultat recyclé (Ro) est l'intrant recyclé (Ri) moins les pertes physiques du 
système et les pertes d'allocation. 

Le(s) résultat(s) recyclé(s) ne peut(vent) être attribué(s) qu'aux produits pour 
lesquels il est chimiquement et techniquement possible que des atomes recyclés 
soient présents dans le(s) résultat(s) recyclé(s). 

Les intrants recyclés qui sont consommés dans le cadre d'une perte de processus 
ou qui deviennent des résidus de déchets (selon les critères de l'Art. 5(1) de la DCE 
pour qu'un résidu de production soit considéré comme un sous-produit) ne peut 
pas être attribué au(x) résultat(s) recyclé(s). De plus, l'intrant recyclé qui est 
consommé comme combustible dans les limites du système défini (contenant un 
seul processus ou plusieurs processus connectés) ne peut pas être attribué au(x) 
résultat(s) recyclé(s). 

Le montant de l'allocation ne peut pas dépasser ce qu'il est techniquement possible de 
produire. 

 Par exemple, l'entrée de naphte est de 50kt tonnes avec un CF de 0,73, ce 
qui équivaut à 36kt tonnes de matériaux recyclés. Si la production totale 
d'éthylène est de 28 kt, l'allocation maximale autorisée pour l'éthylène est de 
28 kt et non de 36 kt. 

Si des intrants non recyclés sont mélangés à des intrants recyclés, l'attribution des 
résultats recyclés doit se faire sur la base du pouvoir calorifique inférieur (PCI) des 
intrants, la masse étant autorisée s'il peut être démontré que le premier ne peut pas 
être techniquement atteint. 

 Par exemple, si l'huile de pyrolyse d'entrée a un PCI de 40MJ/kg et le naphta 
fossile de 44MJ/kg, les sorties sont mises à l'échelle et attribuées en fonction 
du PCI. Pour les entrées et les sorties qui ne sont pas des produits 
pétrochimiques, la masse peut être utilisée. 

 

Les paragraphes suivants présentent des critères supplémentaires parmi lesquels il faut choisir 
pour permettre la mise en œuvre des trois principales approches d'allocation:  

Méthode de répartition proportionnelle - Critères supplémentaires 

Dans un procédé qui produit des coproduits, les intrants recyclés (Ri) doivent être alloués aux  
résultats recyclés (Ro) dans le même rapport de masse que les coproduits sont produits. 
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Approche d'allocation excluant les combustibles - Critères supplémentaires  

L'intrant recyclé qui donne lieu à des produits utilisés comme combustibles ou autres moyens 
de générer de l'énergie conformément aux règles de calcul du recyclage de la directive-cadre 
sur les déchets (DCE), article 11a(5), ne peut pas être attribué aux matériaux de sortie.  

En ce qui concerne spécifiquement le processus de vapocraquage, il est supposé par défaut 
que les produits finaux seront utilisés comme combustibles. Des preuves spécifiques doivent 
être fournies au cours du processus d'audit pour soutenir l'affirmation selon laquelle le 
produit final n'est pas utilisé comme combustible, ni par le producteur ni par les clients en 
aval. La preuve de validation peut prendre la forme d'une déclaration de conformité avec la ou 
les définitions énoncées.   

 Pygas5 

 Méthane et autres gaz riches en hydrogène  

 Résidu de craquage de l'éthylène6 

 Tout autre composé organique de la gamme C5 ou supérieure 

 

Approche d'allocation des polymères uniquement - Critères supplémentaires 

Les résultats recyclées ne peuvent être allouées qu'entre des produits qui seront utilisés dans 
la fabrication de polymères (selon le règlement REACH Art 3(5) 1907/2006) ou de plastiques 
(selon la directive SUP Art 3(1) 2019/904). Cela inclut les substances et les additifs qui sont 
ajoutés à un polymère.  

Par défaut, tous les monomères (selon le règlement REACH Art 3(6) 1907/2006) sont supposés 
être utilisés dans la fabrication des polymères. Toutes les autres substances qui sont allouées, 
doivent fournir des preuves spécifiques pendant le processus d'audit qui soutiennent une 
revendication que la production est utilisée dans la fabrication de polymère ou de plastique 
par le producteur ou par les clients en aval.  

 La preuve de validation peut prendre la forme d'une déclaration de conformité avec la 
ou les définitions énoncées.    

Audit et Conformité 

Les États Membres exigent des opérateurs économiques qu'ils mettent en place des 
dispositions pour assurer un niveau adéquat d'audit indépendant des informations présentées 
et qu'ils fournissent la preuve que cela a été fait. Le contrôle consiste à vérifier que les 
systèmes utilisés par les opérateurs économiques sont exacts, fiables et protégés contre la 
fraude, et notamment à s'assurer que les matières ne sont pas modifiées ou rejetées 
intentionnellement, de sorte que l'envoi ou une partie de celui-ci pourrait devenir un déchet 
ou un résidu. Elle évalue la fréquence et la méthodologie de l'échantillonnage et la fiabilité des 

                                                      

 

5 Constitué essentiellement d'hydrocarbures insaturés dont le nombre d'atomes de carbone se situe 
principalement entre C5 et C12 et qui peuvent être identifiés sous le numéro CAS 68477-53-2. 
6 Se compose principalement d'hydrocarbures insaturés dont le nombre d'atomes de carbone est 
majoritairement supérieur à C14 et qui peuvent être identifiés sous le numéro CAS 64742-90-1. 
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données. Les opérateurs économiques doivent assurer la vérification et la traçabilité du 
contenu recyclé par un tiers et être soumis à un audit annuel. Les systèmes de certification 
conformes à la norme EN 15343 (Traçabilité du recyclage des plastiques et évaluation de la 
conformité et du contenu recyclé) peuvent être utilisés pour soutenir la vérification et la 
certification du contenu en plastique recyclé pour les approches de la chaîne de contrôle par 
mélange contrôlé et séparé. Les approches de la chaîne de contrôle par bilan massique 
doivent suivre le cadre décrit dans l'acte d'exécution. 

Tous les acteurs de la chaîne de valeur qui prennent la propriété légale du matériau doivent 
être certifiés par un tiers et chaque site doit être audité annuellement. Cela inclut les 
recycleurs, les transformateurs et les commerçants jusqu'au moment où le produit est mis sur 
le marché. Les détaillants finaux qui mettent le produit sur le marché (mais qui n'introduisent 
pas de changements matériels dans l'emballage7) n'ont pas besoin de certification ou d'audit. 
Le point d'origine des déchets plastiques n'a pas besoin d'être certifié ou audité, mais une 
auto-déclaration annuelle doit être fournie par chaque point d'origine au collecteur/recycleur, 
certifiant que le matériau est un déchet et non un sous-produit. Le point d'origine doit détenir 
les licences et permis appropriés pour agir en tant qu'entreprise légale de gestion des déchets 
ou est une entité qui génère des matériaux valorisés tels que définis dans la norme ISO 
14021:2016. 

L'exception au critère de propriété légale est le cas où une opération qui modifie les 
propriétés physiques ou chimiques du matériau est entreprise par un tiers sous contrat. Bien 
que le tiers ne soit pas propriétaire du matériau, il est toujours soumis à la   même procédure 
d'audit et de certification. 

Les organismes de certification tiers qui fournissent une certification aux entités de la chaîne 
de valeur en tant que preuve de conformité aux critères permettant de déclarer le contenu 
recyclé ou le contenu recyclé dans le cadre de la directive SUP doivent garantir 
l'interopérabilité avec les autres organismes fournissant le même service. Par conséquent, un 
site audité et certifié par un organisme de certification doit être reconnu par tout autre 
organisme. 

Les organismes de certification doivent également respecter les exigences suivantes : être 
accrédités selon la norme ISO 17065 - Évaluation de la conformité - Exigences pour les 
organismes procédant à la certification de produits, de processus et de services, et disposer de 
mécanismes garantissant l'impartialité de l'organisme et de ses auditeurs durant l'exercice de 
leurs activités. 

E.3.6 Adaptation de la Méthode Générale à d'Autres 
Secteurs 

Emballage 

Les principales considérations relatives au calcul du contenu recyclé des emballages en plastique 
sont les suivantes : 

                                                      

 

7 Il s'agit notamment de l'ajout d'étiquettes, de couvercles ou d'un traitement matériel de quelque nature 
que ce soit. 
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 L'utilisation du contenu recyclé varie considérablement d'un format d'emballage 
plastique à l'autre et d'un polymère à l'autre. Les principaux facteurs qui influent 
cette situation sont la disponibilité du contenu recyclé et les limitations associées 
aux réglementations sur le contact alimentaire. Il faut en tenir compte lors de 
l’établissement des objectifs de contenu recyclé. 

 Si l'on fixe un objectif général s'appliquant à tous les "emballages en plastique", il 
faudra clarifier ce que l'on entend par "emballage en plastique" (par exemple, si 
les produits multicouches et multi-matériaux qui comprennent des couches de 
plastique seraient inclus dans la définition). Pour être cohérent avec la méthode 
de mesure de la directive européenne sur les emballages et les déchets 
d'emballages, un tel objectif pourrait s'appliquer à l'élément en plastique de tout 
emballage dont 5 % ou plus de la masse totale de l'unité d'emballage est en 
plastique. 

 En général, le plastique est le matériau principal dans les emballages en plastique. 
Il peut y avoir quelques exceptions à cette règle, par exemple les emballages 
souples multi- matériaux et multicouches (par exemple, les sachets à fond plat). 
Pour ces exemples, il peut être plus juste de limiter le dénominateur à la seule 
proportion de plastique du produit. 

 La directive européenne sur les emballages et les déchets d'emballages exige déjà 
des Etats Membres qu'ils collectent et rapportent des informations sur les quantités 
d'emballages mis sur leurs marchés par masse par année civile. Cela réduirait la 
charge administrative des États Membres et de l'industrie si le même calendrier 
pouvait être appliqué pour le calcul et la déclaration du contenu recyclé. 

 Actuellement, pour certains formats d'emballages en plastique, une proportion 
relativement élevée de contenu recyclé avant consommation peut être incorporée 
(par exemple, le film flexible PE). L'importance de la décision d'inclure ou non les 
déchets de pré-consommation et de post-consommation est donc plus grande que 
pour les bouteilles de boissons plastiques à usage unique. En fin de compte, la 
décision dépendra de la catégorie de produit spécifique, de la chaîne de valeur et 
de l'objectif politique. 

 Il est probable que pour certaines applications d'emballages en plastique, la teneur 
en additifs et en charges est plus élevée que pour la bouteille de boisson plastiques 
à usage unique (par exemple, les emballages tertiaires tels que les caisses en 
plastique peuvent contenir une proportion plus élevée de charges de 
remplissage/renforcement). L'importance de ce phénomène dépendra de la 
question de savoir si le numérateur du calcul inclut ou exclut les déchets non 
plastiques recyclés. 

 Il est peu probable que la teneur en humidité des emballages en plastique soit 
suffisamment élevée pour affecter de manière significative le calcul du contenu 
recyclé. 

 La méthode de vérification et de déclaration ne doit pas différer selon les 
différents types d'emballages plastiques. 
 

Construction 

Les principales considérations relatives au calcul du contenu recyclé des produits de construction 
sont les suivantes : 
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 Les produits en plastique utilisés dans le secteur de la construction sont nombreux et les 
chaînes de valeur peuvent être très différentes selon les produits. Il pourrait donc être 
difficile de créer des définitions applicables à toute une série de produits. Ceci est 
particulièrement pertinent pour la définition des plastiques de pré-consommation et de 
post-consommation et signifie qu'il est probable que les définitions des plastiques de 
pré-consommation et de post-consommation devront être spécifiques aux produits. 

 Les plastiques de construction peuvent avoir une teneur élevée en additifs et en charges. 
La définition du contenu recyclé est donc particulièrement importante car elle 
déterminera comment les additifs et les charges sont pris en compte dans le numérateur 
du calcul. La décision d'inclure ou non les additifs et les charges dans la définition du 
contenu recyclé et donc dans le numérateur du calcul dépend de l'intention de la 
législation. 

 Pour le dénominateur du calcul, il faudra déterminer si la masse totale des produits de 
construction doit être incluse ou seulement les composants en plastique. Cette décision 
dépendra probablement de la proportion d'un produit qui est typiquement plastique ou 
non. 

 Deux options possibles pour le champ d'application de l’objectif sont envisagées : 
o Niveau du produit/groupe - ici, un objectif est fixé pour un produit particulier ou 

un groupe de produits, par exemple les tuyaux d'évacuation en plastique ou les 
fenêtres ; 

o Au niveau du bâtiment - dans ce cas, c'est un bâtiment entier qui doit atteindre 
l'objectif de contenu recyclé. Cela donne plus de flexibilité quant à la destination 
du contenu recyclé, mais pourrait également ajouter une charge administrative 
en exigeant qu'une grande quantité de matériaux soit quantifiée pour le calcul. 

 Trois options possibles pour le point de calcul sont envisagées : 
o Au niveau de l'État membre - cela permet une certaine flexibilité quant à la 

manière dont les objectifs sont atteints dans un État membre ; 
o Niveau du produit/groupe de produits - cette approche ne s'appliquera que si le 

champ d'application d'un objectif se situe également au niveau du produit ou du 
groupe de produits et que tous les produits de ce type doivent respecter le 
niveau ; 

o o Au niveau des bâtiments - cette approche signifierait que chaque 
nouveau projet de construction devrait atteindre l'objectif 

 

Électronique 

 La chaîne de valeur de la fabrication des EEE est globale et complexe, en raison de la 
multiplicité des composants (plastiques et non plastiques) et de la variété des matières 
plastiques utilisées. 

 Bien que des systèmes de collecte et de recyclage soient en place pour les déchets 
d'équipements électroniques et électriques en vertu de la directive DEEE, le système ne 
capte pas de grandes quantités de ces déchets par le biais de systèmes officiels. De plus, 
les produits EEE ont généralement une durée de vie plus longue que les produits 
plastiques à usage unique, ce qui signifie que la quantité totale de matériaux disponibles 
pour le recyclage ne sera pas nécessairement la même que celle mise sur le marché. On 
estime également que le recyclage en circuit fermé du plastique PCR des EEE est 
inférieur à 1%. 
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 Les exigences techniques et réglementaires élevées concernant les plastiques et les 
produits EEE rendent le recyclage et l'incorporation du plastique PCR coûteux. Le cadre 
réglementaire des EEE et DEEE est également très complexe. 

 Le recyclage complet en circuit fermé des plastiques des DEEE n'est pas possible 
actuellement en raison des exigences esthétiques et techniques, ainsi que de la 
nécessité, dans certains cas, d'éliminer certains plastiques. Cela signifie qu'un système 
en boucle ouverte est nécessaire, avec du plastique recyclé provenant d'autres groupes 
de produits. 

 La certification et la vérification du contenu recyclé des produits sont effectuées au 
niveau des produits par certains leaders de l'industrie, mais il n'existe pas de norme 
commune sur la manière de procéder. 

 Étant donné que la composition des matériaux dans les produits EEE peut varier 
considérablement (le plastique représentant entre 5 et 70% de la masse), il peut être 
préférable d'utiliser comme dénominateur la masse totale de plastique utilisée dans les 
EEE mis sur le marché plutôt que la masse totale des produits EEE. 

 En raison de la grande diversité des produits EEE et des polymères utilisés, le point de 
mesure des objectifs de contenu recyclé pourrait être considéré au niveau du produit, du 
groupe de produits ou du type de polymère. De même, un point de calcul au niveau du 
groupe de produits peut également convenir. Le point de mesure et le point de calcul 
devront tenir compte de la recyclabilité des plastiques utilisés par ces produits et de la 
quantité de matériaux recyclés disponibles. 

 La chaîne d'approvisionnement pour la fabrication d'EEE est très complexe et comprend 
une myriade de composants et de matériaux provenant souvent de multiples 
installations à l'échelle mondiale. À l'heure actuelle, il est extrêmement difficile d'établir 
des rapports précis et de procéder à une vérification indépendante du contenu recyclé 
en raison du nombre de parties prenantes concernées. 

Il convient d'examiner si certains produits ou composants EEE doivent être exclus du calcul. Il 
peut s'agir de produits n'entrant pas dans le champ d'application de la directive DEEE ou de 
produits contenant des additifs anciens (tels que les BFR - retardateurs de flamme bromés) qui 
ne peuvent pas être séparés du plastique et qui dépassent les seuils maximums désignés dans les 
règlements RoHS et POP, ce qui nécessite leur élimination. 

Automobile  

Les principales considérations relatives au calcul du contenu recyclé pour le secteur automobile 
sont les suivantes : 

 L'utilisation des plastiques dans le secteur automobile devrait augmenter. 

 Des techniques sont en cours de développement pour faciliter le recyclage des ASR 
et produire un recyclat de haute qualité qui peut être utilisé dans les nouveaux 
véhicules. 

 La directive sur les véhicules hors d'usage est un élément clé de la législation 
relative à la gestion de la fin de vie des véhicules en Europe. La directive contient 
des objectifs de valorisation basés sur le poids, y compris un objectif de 
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valorisation des matériaux de 85%.8 

 De nombreuses entreprises du secteur se sont engagées volontairement à 
inclure des matières plastiques recyclées ou utilisent actuellement des matières 
plastiques recyclées dans les nouveaux véhicules qu'elles fabriquent. 

 Les options possibles pour la portée de l'objectif sont les suivantes : 
o Voiture entière - Cette option permet une flexibilité totale quant à 

l'endroit où le contenu en plastique recyclé est incorporé dans un 
véhicule. 

o Pièce de voiture - Cette option permet aux cibles de se concentrer sur des 
pièces de voiture spécifiques. 

 Il faudra décider si le non-plastique doit être inclus dans le 
dénominateur du calcul. 

 Trois options possibles pour le point de calcul sont envisagées : 
o Au niveau de l'État membre - cela permet une certaine flexibilité 

quant à la manière dont les objectifs sont atteints dans un État 
membre ; 

o Au niveau des pièces de voiture - cette approche ne s'applique que si le 
champ d'application d'un objectif se situe également au niveau des 
pièces de voiture et que toutes les pièces de ce type doivent respecter 
le niveau ; 

o Au niveau de la voiture entière - cette approche signifierait que 
chaque nouvelle voiture devrait atteindre l'objectif. 

 

Le Label Ecologique de l'UE et les Marchés Publics Ecologiques 

Ecolabel 

 de l'UE sera probablement plus facile à mettre en œuvre que les objectifs au niveau du 
marché, car elle vise le niveau du produit, où des critères très spécifiques peuvent être 
élaborés. La nature volontaire et l'objectif de fixer des normes environnementales 
élevées facilitent également la mise en œuvre. 

 Les exigences en matière de contenu recyclé font partie de plusieurs groupes de produits 
du label écologique de l'UE, que ce soit pour le produit lui-même ou pour son emballage, 
mais elles ne sont pas appliquées de manière uniforme. 

 La contribution du plastique pré ou post-consommation varie selon le type de produit. 
Les définitions de ces termes ne reposent pas sur une base cohérente, un seul ensemble 
de critères du label écologique de l'UE faisant référence à la norme ISO 14021. Il est 
recommandé d'utiliser la norme ISO 14021 comme point de départ pour les définitions 
et de clarifier l'application de ces définitions pour chaque groupe de produits. 

 De même, l'exigence relative au contenu recyclé dans la plupart des groupes de produits 
du label écologique de l'UE est ambiguë quant à la méthode de calcul. Il est donc 
recommandé d'utiliser la formule du contenu recyclé présentée dans la norme ISO 14021 
comme base des futurs critères. 

                                                      

 

8 Euric (2020) EuRIC call for recycled plastic content in cars - position paper, February 2020, 
https://www.euric-aisbl.eu/position-papers/download/616/351/32 
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 Les exigences de vérification pour les déclarations de contenu recyclé sont généralement 
formulées de manière incohérente. La norme EN 15343 fournit déjà un ensemble 
d'exigences qui peuvent être référencées comme preuves requises afin de donner plus 
de cohérence à ces allégations. 

 Les critères du label écologique de l'UE qui autorisent également des allégations 
spécifiques de contenu recyclé numérique doivent également préciser quels modèles de 
chaîne de contrôle sont autorisés pour faire ces allégations. Actuellement, aucun des 
groupes de produits ne reconnaît qu'il n'est pas possible de faire de telles déclarations 
en utilisant une approche de bilan massique. 

Marchés Publics Ecologiques (MPE) 

 Bien qu'elles soient largement reconnues comme une considération importante, les 
exigences relatives à la teneur en plastique recyclé dans les marchés publics écologiques 
ne sont pas largement adoptées. 

 La nécessité de réduire les critères au minimum et de se concentrer sur ceux qui ont le 
plus d'impact a largement entraîné le rejet des exigences de contenu recyclé en 
plastique dans les marchés publics écologiques. Cela reflète la nature des groupes de 
produits actuels des MPE et ne sera pas nécessairement le cas pour les ajouts futurs. 

 L'absence d'une méthode commune de calcul et de vérification constitue un obstacle 
majeur souvent évoqué par les parties prenantes. L'ajout récent de la norme EN 45557 
pour les produits liés à l'énergie pourrait contribuer à améliorer cette situation, mais elle 
n'a pas encore été pleinement prise en compte dans les critères des marchés publics 
écologiques pour ces groupes de produits. 
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Glossary 

The following are some of the key terms that are used throughout this report.  

Additive Substances intentionally added to a base polymer to improve processability, 
prolong the life span, and/or achieve the desired physical or chemical 
properties in the final plastic/ product. 

Bio-based plastic  Plastics that are derived partly or wholly from plant-based feedstocks.  

Chemical recycling The conversion of plastic waste into chemicals whereby the chemical structure 
of the polymer is converted into monomers and chemical building blocks that 
can be used as raw materials in chemical processes. 

Compostable plastic Plastic that biodegrades in industrial composting and is compliant with EN 
13432 or equivalent national standard. 

Mechanical recycling The processing of (plastic) waste into secondary raw materials or products via 
mechanical processes e.g. grinding, washing, separating, drying, re-granulating 
and compounding, i.e., without changing the chemical structure of the material 

Non-mechanical 
recycling 

Any recycling process that does not fit the definition of mechanical recycling. 

Monomer A molecule that can react with other molecules to form larger molecules 
(chains) by undergoing any type of polymerisation process to manufacture 
polymers. 

Plastics Converter  A plastic manufacturer that transforms raw material through heat, pressure, 
and/or chemistry into to form semi-finished and finished plastic products for a 
range of industrial and consumer markets, using manufacturing processes 
including injection moulding, extrusion, blow moulding, rotational moulding 
and vacuum forming, etc. 

Polymer Material consisting of large molecules composed of many repeating sub-units 

Polyolefins Large molecules (polymers) formed by the polymerisation of olefin monomer 
units e.g., polyethylene and polypropylene. 

Recyclate Material resulting from the processing of plastic waste (pellets, granules, 
flakes, etc) 

Reprocessor/Recycler 

A business that, in the ordinary course of conduct of trade, carries out any 
recovery operation by which waste materials are reprocessed into products, 
materials or substances whether for the original or other purposes. 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.  

Thermoform 
(thermoplastic) 

A family of plastics that can be melted when heated and hardened when 
cooled. These characteristics, which lend the material its name, are reversible. 
That is, it can be reheated, reshaped and solidified repeatedly. 

Thermoset A family of plastics that undergo a chemical change when heated, creating a 
three-dimensional network. After they are heated and formed, these plastics 
cannot be re-melted and re-formed. 
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Abbreviations 

The following is a list of the common acronyms and abbreviations used in this report: 

BFR Brominated Flame Retardant 

CoC Chain of Custody  

C&I film Commercial and industrial film packaging 

EEE Electrical and Electronic Equipment 

ELV End of Life Vehicle 

EOL End of Life 

EPR Extended Producer Responsibility 

EPS Expanded Polystyrene 

ErPs Energy-related Products 

FRP Fibre Reinforced Polymer  

GPP Green Public Procurement 

HDPE High-density Polyethylene 

LDPE Low-density Polyethylene 

MRF Material Recycling Facility 

MSW Municipal Solid Waste 

PCR Post-consumer Recyclate  

PET Polyethylene Terephthalate 

PHA Polyhydroxyalkanoates 

PLA Polylactic acid 

PP Polypropylene 

PPWD Packaging & Packaging Waste Directive (94/62/EC) 

PS Polystyrene 

PVC Polyvinyl Chloride 

RC Recycled Content 

REACH  Registration, Evaluation, Authorisation and Restriction of Chemicals  
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rPET Recycled Polyethylene Terephthalate 

SKU Stock Keeping Unit  

SUP Single Use Plastic 

SUPD Single Use Plastic Directive (2019/904/EC) 

SVHC Substances of Very High Concern  

WEEE Waste Electrical and Electronic Equipment 

WFD Waste Framework Directive (2008/98/EC) 
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1.0 Introduction  

Eunomia Research & Consulting, along with its consortium partners, is pleased to 
present this report for the project under the Framework contract 
ENV.B.3/FRA/2017/0005, entitled "Assistance to the Commission on the 
implementation of the revised waste legislation, assessment of Waste Management 
Plans and monitoring of compliance with the Waste Framework Directive". This report 
relates to a ‘Study to develop options for the calculation, verification and reporting of 
recycled content with a focus on setting out rules for the implementing act related to 
certain types of single-use plastic bottles under the Directive (EU) 2019/904 on reducing 
the impact of certain plastic products on the environment’.  

This includes two key areas of work: first to develop a method for the calculation of 
recycled content to monitor compliance with Article 6(5) of the Directive (hereafter 
referred to as the single use plastics (SUP) Directive):  

With regard to beverage bottles listed in Part F of the Annex, each Member State 
shall ensure that 

1. From 2025, beverage bottles listed in Part F of the Annex which are 
manufactured from polyethylene terephthalate as the major component 
(‘PET bottles’) contain at least 25% recycled plastic, calculated as an average 
for all PET bottles placed on the market on the territory of that Member 
State; and 

2. From 2030, beverage bottles listed in Part F of the Annex contain at least 30% 
recycled plastic, calculated as an average for all such beverage bottles placed 
on the market on the territory of that Member State.  

By 1 January 2022, the Commission shall adopt implementing acts laying down the 
rules for the calculation and verification of the targets established in the first 
paragraph of this paragraph. Those implementing acts shall be adopted in 
accordance with the examination procedure referred to in Article 16(2).  

And a second area, is around the enforcement of these requirements by implementing a 
common format for reporting data and information on recycled content as stipulated in 
Article 13(1)(e) and 13(4): 

1. Member States shall, for each calendar year, report to the Commission the 
following:  

(e) information on recycled content in beverage bottles listed in Part F of 
the Annex to demonstrate the attainment of the targets laid down in Article 6(5)  

4. By 1 January 2022, the Commission shall adopt implementing acts laying down 
the format for reporting data and information in accordance with points (e) and (f) of 
paragraph 1 and with paragraph 2 of this Article.     
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Additional supporting tasks to develop a general methodology for the calculation and 
verification of the recycled plastic content of products and assess its applicability to 
other key sectors and products were also requested.  

With these overarching objectives in mind, this part of the report synthesises the 
findings of the study, set out in the following structure:  

 

Section 2.0 – Methodology 

Description of the activities undertaken that form the basis of the analysis. This is split 
into the four core tasks that were required to be delivered for this project 

 

Section 3.0 – Current Practice in Recycled Content 

Assessment of current practice for calculating, verifying and reporting recycled plastic 
content in different Member States and industries (Task 1)  

 

Section 4.0 – General Methodology for Plastic Recycled Content 

Development of a method for calculating recycled plastic content in products including 
both general rules and considering specific aspects (Task 2).  

 

Section 5.0  – Method for Plastic Recycled Content in the SUP Directive 

Development of a specific method and rules for calculating, verifying and reporting 
recycled plastic content in single use plastic bottles to be used in Implementing Acts of 
the SUP Directive (Task 3).  

 

Section 6.0  – Adapting the General Method to Other Sectors 

Assessing the adaptability of the method to sectors other than SUP (packaging, 
construction, electronics, automotive) and potential overlaps with EU Ecolabel and 
Green Public Procurement requirements (Task 4).   
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2.0 Methodology  

2.1 Task 1 Methodology 

The overall objective of Task 1 was to screen and assess current practices for calculating, 
verifying and reporting the percentage of recycled plastics used in the different MS and 
industries. The results of this can be found in Section 3.0. 

The methods used to achieve this objective are detailed below: 

Literature Review 

In the first instance, a review of the available literature was carried out to collect the 
information needed to develop a general methodology for the calculation and 
verification of recycled content in plastics. The review was limited to information that 
was readily accessible/ available in the public domain and included technical and 
academic papers as well as public and private sector institutional guidelines, 
methodologies, policies, and position papers.  

Member State Questionnaire and Industry Questionnaire 

Early in the study a questionnaire was developed and sent out to Member State 
authorities. The aim of the questionnaire was to understand what relevant practices 
were currently being used across the EU and to gather views on potential approaches to 
developing the calculation methodologies. The questionnaire sent to Member States is 
provided in Appendix A.1.0.  

The results of both questionnaires are summarised in Section 3.2.1. 

Stakeholder Webinar  

A webinar was also carried out with a wider range of stakeholders on 12th November 
2020 to facilitate transparency in the objectives, scope and timeline of the study. This 
included a presentation of early findings for each of the key issues under consideration 
in the main tasks of the study, with a view to gathering stakeholder feedback on the 
pros and cons of the various approaches that could be adopted.  

2.2 Task 2 Methodology 

The overall objective of Task 2 was to develop a general method for calculating, 
verifying and reporting recycled plastic content in product. The results of this can be 
found in Section 4.0. 

In order to achieve this objective Eunomia reviewed EU and international standards as 
well as the research work completed in Task 1 to come to a more detailed definition. 
The task involved refining the definition to ensure all MS will account for the right 
material and provide results that are the most accurate possible and comparable in 
between MS. This work was then used to describe the benefits and limitations of each 
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specific aspect and providing recommendations with justifications on their inclusion or 
exclusion in the specific calculation.  

Working from the research completed earlier in Task 1, the task included mapping out 
the plastics value chain, identifying the main types of actors including the roles and 
responsibilities of each. This was followed by a detailed evaluation of chain of custody 
certification approaches including their feasibility, suitability and cost-efficiency. 

The final work was to consider the requirements that would need to be in place in order 
to ensure that the recycled content of a package or product is tracked through to the 
final product, and its utilisation. 

Stakeholder Webinar and Workshop  

A workshop was hosted on the 14th September 2021 to discuss the development 
principles to guide a general methodology for the calculation, verification and reporting 
of the recycled plastic content in products. A briefing paper was sent to attendees in 
advance and a follow up workshop report was sent to the Commission after the event. A 
wide range of stakeholders were invited including brands, trade associations, plastics 
manufacturers, recyclers, chemical companies and certification schemes as well as 
Member States and non-governmental organisations. In addition, this workshop 
covered Task 4 of the study and discussed how the specific elements of the general 
method may be adapted for the sectors under consideration (further details in . The 
workshop included multiple Q&A sessions, used to gather stakeholder feedback on the 
pros and cons of the various approaches discussed.  

One-to-one Stakeholder Consultations 

To support the work in both Task 1 & 2 several one-to-one interviews with individuals or 
consortia of associations and/or companies were carried out during the study. Topics 
included the interpretation of definitions, the implications of different measurement 
and verification methods, methods for measuring and reporting on compostable plastics 
and outputs of non-mechanical recycling processes, and approaches specific to 
particular sectors. A list of stakeholders contacted is provided in Appendix A.6.0. 

Analysis and Synthesis of Findings 

The findings of the above research tasks for Task 1&2 were collated and, in consultation 
with technical experts at the Commission, analysed and screened to identify best 
practice and lessons learned to inform the recommendations in this report.  

2.3 Task 3 Methodology  

Following the work in Task 1&2, the objective of Task 3 was to develop specific methods 
and rules for calculating, verifying and reporting recycled plastic content in single-use 
beverage bottles under the SUP Directive. To deliver this task, the outcomes of the 
assessment of key principles under Tasks 2 were applied to the specific case of single-
use beverage bottles. The rules and methodologies were adapted and finalised as 
appropriate to consider each aspect of the SUP Directive ensuring that they were 
adequately captured. 
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Stakeholder Webinar and Workshop  

Stakeholder engagement for the study included interviews with stakeholders and for 
Task 3 two technical SUP workshops were held on 29th April 2021 and 12th October 
2021. For both workshops a briefing paper was sent to attendees in advance and a 
follow up workshop report was sent to the Commission.  

The technical workshop in April 2021 covered the key aspects in the calculation method 
for the recycled content in single use plastic beverage bottles. Draft proposals for rules 
were discussed with representatives from brands, trade associations, plastics 
manufacturers, recyclers, chemical companies and certification schemes as well as 
Member States and non-governmental organisations.  

The October workshop covered Eunomia’s recommendations for a methodology for the 
calculation, verification and reporting of the recycled plastic content in single-use plastic 
products. A range of representatives from across the value chain were invited and 
attendees included representative from brands, trade associations, plastics 
manufacturers, recyclers, chemical companies and certification schemes as well as 
Member States and non-governmental organisations.  

A detailed list of organisations attending the study workshops is detailed in Appendix 
A.6.0. 

Round Table Discussion and TAC Presentation  

On 8th July 2021 a round table meeting was held with the Commission to discuss 
progress on Task 3, covering the initial recommendations, stakeholder feedback 
received in the April workshop and more general feedback on the study to date.  

On 16th September the project team presented at the meeting of the Waste Technical 
Adaptation Committee (TAC) updating the attendees on progress of the study.  

2.4 Task 4 Methodology 

Following discussion and agreement with the Commission the aspects under 
consideration in Task 4 were confirmed as:  

 Packaging 

 Construction 

 Electronics and Electrical Equipment 

 Automotive 

 Ecolabel and Green Public Procurement Product Policies . 

For each of these areas in turn the specific value chain was considered before the 
calculation rules and verification methods developed under Tasks 2 and 3 were 
reviewed and adapted. During the task interviews were held with actors in each specific 
area.  The recommendations were then tested in the stakeholder webinar detailed 
below.  
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Stakeholder Webinar and Workshop  

As detailed above, the workshop hosted on the 14th September 2021 covered both Task 
1 & 2 and Task 4 of the study.  The workshop discussed how the specific elements of the 
general method may be adapted for the sectors under consideration in Task 4: 
packaging, construction, electronics and electrical equipment, automotive, ecolabel and 
green public procurement product policies.  The workshop included multiple Q&A 
sessions, used to gather stakeholder feedback on the pros and cons of the various 
approaches discussed. A briefing paper was sent to attendees in advance and a follow 
up workshop report was sent to the Commission.
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3.0 Current Practice in Recycled Content 

This section of the report focuses on the deliverables under Task 1 of the contract. 

While the focus of the study is on single use plastic bottles, research on current practice, 
including policies and standards related to the calculation and verification of recycled 
content in both plastic and non-plastic products was undertaken. This was with a view 
to understanding and the range of approaches that are currently used, identifying best 
practice and assessing the applicability of these to the implementation of the mandatory 
targets for SUP beverage bottles.    

This part of the report synthesises the findings set out in the following structure:  

Section 3.1 – The Plastics Value Chain 

A summary of the plastics value chain and the key actors along it with a particular focus 
on how recycling interacts with the linear virgin supply of raw materials. 

Section 3.2 – Assessment of Current Practice 

Findings from the available literature and from Member State and industry 
questionnaires regarding existing practices to calculate, verify and report on recycled 
content uptake. 
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3.1 The Plastics Value Chain  

Figure 3-1 shows a simplified overview of the petrochemical plastics value chain. The 
realities of the system are much more complex particularly within the chemicals value chain 
and thus it does not represent every possible pathway or process. There are also several 
points along the process chain where losses occur, particularly during waste management 
and recycling, which are not detailed here. The most common pathways to produce 
polymers are shown, but these are many and varied in reality, although the key actors 
remain the same. It is important to understand the plastic value chain as a whole in the 
context of recycled content as this helps to determine where the links are between the 
production and the end of life management. Also, whilst groups of actors generally operate 
independently of each other, some organisations own interests that span across several 
groups. For example, chemical companies are often producers of polymers and are now also 
beginning to invest in recycling technologies to diversify feedstocks. The following sections 
describes the roles of the key actors in the value chain. 

3.1.1 Fossil Fuel Companies 

Oil and gas extraction and transportation companies are critical actors at the start of the 
virgin plastics value chain. In the linear economy, the key role of these companies is to 
ensure uninterrupted supply of raw materials for other actors across the value chain. At the 
point of extraction, oil and gas form a complex mixture of thousands of compounds that 
need to be thoroughly processed before they can be of use to consumers.  

Crucially, oil and companies operate refineries where crude oil is transformed into various 
useful chemicals. In the refining process, crude oil is normally heated in a furnace and later 
distilled into lighter components called fractions.  

The European Union relies on foreign companies to supply 80% of its oil imports. Russian 
firms supply more than one-third (36%) of imported crude oil, and just two of the top 10 oil 
suppliers to the EU are European. 

3.1.2 Chemical Companies 

Refined petrochemicals from the oil and gas industry are sold directly to chemical 
companies who specialise is extracting high value chemical products.  

Naphtha is one of the hydrocarbon fractions than can be refined from oil which can be 
processed in a steam cracker to produce a variety of other hydrocarbons including 
monomers such as ethylene and propylene – the building blocks of many polymers. Steam 
crackers can process upwards of 1 million tonnes annually and therefore are the preserve of 
a relatively small number of big players. Natural gas can also be processed into natural gas 
liquids (NGLs) such as ethane and propane that can also be processed in a stream cracker to 
produce the same monomers (albeit in different proportions). Naphtha cracking is the 
common method in Europe, whilst ethane has become the predominate method in the US 
due to the proliferation of low-cost shale gas. 
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Figure 3-1: The Plastics Value Chain 
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3.1.3 Polymer Producers 

Many chemical companies are also key actors in the conversion of monomers into 
polymers as this remains a highly specialised chemical process. However, the number of 
actors greatly increases as polymers can be produced in smaller batches with less 
investment compared to a steam cracking operation. In the polymerisation process, light 
olefin gases such as ethylene and propylene (i.e. monomers) are chemically bonded into 
chains to produce polymers.  

Five primary polymer types (PET, HDPE, PVC, LDPE, PP) account for around three-
quarters of plastic demand.9 Notably, four of the ten largest global plastic producers are 
based in Europe.10 In 2019, European companies produced a total of 57.9 million tonnes 
of polymers, equivalent to 16% of the global production.11  

3.1.4 Plastic Compounders 

Most companies that make polymers tend to sell relatively few polymer types, 
containing only basic additives needed to keep the polymer from degrading during 
processing. However, when used in combination with different additives or barrier 
properties, polymers can form thousands of material types. Additives can provide for a 
range of desired polymer features. They can serve as flame retardants, UV stabilizers, 
processing aids, colorants and more. Essentially, it is polymer compounding companies 
that possess the know-how and the equipment to alter the features of polymers so as to 
meet the requirements of plastic product manufactures. However, many of the 
compounds used in additives are also produced by the chemicals industry. 

3.1.5 Plastic Converters 

Plastics converters account for 90% of employment, 94% of the companies and 72% of 
the turnover of the European plastics industry.12 Converters produce polymer-based 
semi-finished and finished products for the full range of industrial and consumer 
markets. Converters primarily make use of several tried-and-tested plastics 
manufacturing processes, including injection moulding, extrusion, blow moulding, 
rotational moulding and vacuum forming.  

 

 

                                                      

 

9 https://www.unpri.org/download?ac=10258 
10 https://blog.bizvibe.com/blog/plastic-manufacturing-companies 
11 https://www.plasticseurope.org/en/resources/publications/4312-plastics-facts-2020 
12 https://www.plasticsconverters.eu/ 
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3.1.6 Manufacturers/Fillers/Retailers/Consumers 

The plastic material in its converted state may simply be packaged and shipped directly 
to consumers or subjected to several other processes to become part of the final 
product. For example, for beverage bottles, the converter may supply the bottle, which 
is then filled, capped and a label added before being shipped to a retailer. Many of these 
actors at the end of the chain have specific quality standards, certification requirements 
or consumer expectations that that will ultimately drive the upstream product 
requirements. Brand owners and retailers also have the direct consumer contact and 
need to be aware of how the upstream supply chain functions from a chain of custody 
point of view when making specific product claims. 

3.1.7 Waste Management 

Local authorities, together with dedicated institutions such as extend producer 
responsibility (EPR) and deposit schemes are responsible for the set-up of the 
infrastructure necessary to ensure separate collection and recycling of plastics. 
Depending upon the local setup, the waste collection and management are often 
contracted out to private waste management companies. The exact collection pathways 
of post-consumer plastic differs greatly depending upon the product and whether it 
derives from a commercial, industrial or household setting. Household plastics can enter 
waste management either through a mixed recyclable collection, or for items such as 
beverage bottles it is increasingly common to be collected via a deposit refund system 
(DRS) where the materials are entirely segregated. Plastics also commonly end up in a 
residual waste collection where it is possible (but not common) to remove some of them 
before disposal in landfill or incinerator (usually with energy recovery). 

Depending upon the collection type, a certain level of sorting is often required. Plastic 
Recovery Facilities (PRF), are often located within larger Material Recovery Facilities 
(MRF), and specialise in the sorting and processing of mixed or commingled household 
waste. Plastic collected from commercial and municipal recycling is thus first separated 
from other recyclable and non-recyclable materials in the MRF before being transferred 
to the PRF for further sorting into individual polymer grades. Once plastics are sorted 
into clean, individual polymers they are baled for sale or input into a plastic reprocessing 
facility. 

Other routes also include plastics that are part of waste electrical and electronic 
equipment (WEEE). These are typically separated by grinding the whole item and 
selectively removing valuable and hazardous materials with the remaining mixed plastic 
flake sent to reprocessors for further separation and recycling. 

Waste management also includes pre-consumer or post-industrial waste. This involves 
recapturing scrap plastics and resins from any manufacturing process such as plastic 
items which do not meet quality control standards or offcuts and excess material from 
the injection moulding process (sprues). In such circumstances, plastics are often 
reground and added back into the material feed. Some products such as multilayer films 
or left-over construction materials may enter a more typical recycling route if they are 
not capable of being fed directly back into the process. 
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3.1.8 Plastic Recyclers/Reprocessors  

The line between waste management operators and the recyclers is often blurred with 
the same companies often operating in both areas. Plastic reprocessors are responsible 
for the recycling of the sorted waste plastic products to produce a polymer pellet or a 
finished product depending upon the type of process. The first stage usually involves 
shredding and further separation of polymer types and impurities by density in float 
tanks and one or more washing and drying process. From this point there are several 
different technologies that are being employed with varying levels of maturity. Most 
commonly, mechanical recycling aims to produce clean flake or extruded pellet directly 
to convertors after several sorting and washing steps (dependently upon the 
requirements of the customer). An emerging technology that produces similar outputs 
to mechanical recycling is solvent purification or dissolution which selectively dissolves 
polymer to remove contaminants. More common are thermal depolymerisation 
technologies such as pyrolysis and gasification which have generally been used to 
produce fuels, but are increasing being developed to produce outputs that can direct 
feed into steam crackers for monomer production. Finally, chemical depolymerisation is 
a technology beginning to be commercialised primarily for polyesters (PET) where the 
output is virgin-grade monomers that can be used directly in polymer production. 
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3.2 Assessment of Current Practice 

The following section investigates the current practice associated with the calculation, 
verification and reporting of the percentage of recycled plastics. The research was 
conducted between Summer 2020 and Summer 2021 and therefore does not reflect 
changes tanked place after that period. 

The following sections summarise this: 

 Approaches from Member States and industry – the results of a survey 
conducted with these stakeholders to determine current practice. 

 Chain of Custody Approaches – a summary of the most common forms of CoC to 
provide context for discussion of these approaches. 

 Review of existing certification schemes – the results of a broad literature 
review that takes in sustainability and content certifications schemes globally 
and not restricted to plastics. 

 Comparison of Certification schemes – an in-depth review of the main schemes 
used to certify plastic recycled content and comparison between their different 
approaches. 

3.2.1 Approaches from Member States and Industry 

A survey was conducted among Member States and industry to understand how 
recycled content is currently being calculated, verified, and reported on across the EU. 
Among Member States, a total of twelve responses were received from representatives 
in Austria, Belgium, Cyprus, Estonia, Greece, the Republic of Ireland, the Netherlands, 
Poland, Portugal, Romania, Spain, and Sweden. Responses were also received from a 
wide range of industry stakeholders, including from the recycling, plastics, aluminium, 
steel, packaging, food, and drink, chemical, engineering, and paper industries, as well as 
PROs and NGOs. 43 responses were received in total, though several were incomplete.   

Although there is evidence in some Member States of ongoing work to increase the 
uptake of plastic recycled content into new products, there are only a handful of 
examples of policy and standards designed to achieve such a goal. Further progress has 
been made at the industry level, with several brands and industry associations making 
voluntary commitments to using greater levels of recycled plastic content (especially in 
packaging) and using voluntary standards/ certification schemes to measure and verify 
progress against these commitments. It is noted that currently efforts are largely 
focussed on recycled content in plastics, and packaging in particular.  

Chain of custody and verification schemes have subsequently emerged to ensure that 
industry claims towards recycled content are accurate, and are often based on existing 
relevant ISO and EN Standards. However, regulatory authorities do not appear to be 
involved in such schemes, and the lack of harmonisation between them means that 
many are using different definitions of ‘recycled content’ (i.e. particularly regarding the 
inclusion of pre- consumer waste). Further discrepancies include lack of clarity regarding 
different calculation methods that might be required for non-mechanical recycling, and 
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the approach to mass balance calculations across multiple sites. These findings and their 
implications for a general calculation methodology are discussed in more detail below.  

3.2.1.1 Current Practices at Member State Level 

It is noted that targets for minimum levels of recycled plastic content are not common 
among Member States, and those that have been set at the EU level will not need to be 
met until 2025, by when PET bottles will be required to contain at least 25% recycled 
plastic under the SUP Directive. Therefore, without minimum targets in place, there has 
been no requirement of Member States to calculate or monitor the levels of recycled 
content in materials. There is evidence, however, of some policies that encourage the 
uptake of recycled content, for example through Green Public Procurement (GPP), or 
taxes on items that do not meet minimum levels of recycled content. 

Regulatory Framework for Recycled Content 

Belgium and Spain were the only Member States in which national targets for recycled 
plastic content are in place. Belgium’s Flemish Government has set more ambitious 
targets for recycled content in plastic bottles than the SUP Directive, mandating a 
minimum level of 25% recycled content in PET bottles by 2022, and 50% by 2050.13 In 
Spain (since 1st January 2020) plastic bags exceeding 50 microns in thickness must 
contain at least 50% recycled content.14 Ongoing policy proposals include a measure to 
impose fees of €0.10 - €0.50 on takeaway food packaging in Portugal, unless at least 
25% recycled content can be verified by certification from an independent body,15 whilst 
in Spain consideration is being given to requiring minimum levels of recycled content in 
other packaging articles, in addition to those covered by the SUP Directive. 

Although a response was not received from Member State representatives in France, 
stakeholders in the industry survey noted that recycled plastic content would be 
incentivised through the modulation of packaging extended producer responsibility 
(EPR) fees, with bonuses available for polyethylene (PE) containing at least 50% recycled 
material. Additionally, the use of GPP criteria to incentivise recycled plastic content is 
being explored in Italy, Portugal, Austria, Cyprus, and Greece. The Environmental 
Protection Agency in Ireland has provided guidance for GPP, which suggests awarding 
additional points to suppliers that can demonstrate (through verified supplier 
documentation) the following criteria:16 

 Food/catering packaging that is supplied in secondary and/or transport 
packaging with more than 45% recycled content; and 

                                                      

 

13 Member State Questionnaire response from Belgium, September 2020 
14 Member State Questionnaire response from Spain, September 2020  
15 Member State Questionnaire response from Portugal, September 2020 
16 Environmental Protection Agency (2014) Green Public Procurement: Guidance for the Public Sector, 
2014, https://www.epa.ie/pubs/reports/green%20business/GreenPublicProcurementfinalwebv2.pdf 
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 PCs, notebooks and monitors that contain post-consumer recycled content of 
not less than 10% by mass.  

Data Gathering and Monitoring of Recycled Content Levels  

None of the Member States surveyed currently monitor levels of plastic recycled 
content uptake at the national level. However, there was evidence of efforts to develop 
approaches to monitoring. In 2019, Coversio Market & Strategy estimated the amount 
of recycled content in plastic products in the Belgian market to be 6% in 2018, although 
this figure was an estimate extrapolated from available data.17 The Netherlands 
reported that data on levels of recycled content were only collected once (in 2015), at 
which time industry reported having ~25% recycled plastic content in PET plastic bottles. 
Data was collected from 8 companies representing 99% of the total market share. The 
companies confidentially reported on the total mass of PET placed on the market and 
the split between virgin and recycled PET (rPET), including whom rPET was purchased 
from. The information was then verified by market and assurance reports.18 

Other respondents provided indications of how recycled content levels may be 
monitored at the Member State level in the future. In Austria, for example, it was 
suggested that this data would be submitted through PROs, whilst for Portugal it is 
proposed to rely on certification through an independent body to monitor compliance 
with recycled content targets. A similar approach is envisaged in Spain, where it was 
indicated that authorities would require certification (or other evidence) from recyclers. 
Other options for monitoring of recycled content that were mentioned briefly were: 

 Use of Chain of Custody schemes in policy; 

 Chemical recycling infrastructure and tracking; and 

 Digital waste tracking systems. 

3.2.1.2 Current Practices at Industry Level 

Responses to the industry questionnaire highlighted that a large number of voluntary 
commitments to increase recycled content uptake (in plastics and packaging) have been 
undertaken by industry, both across and within Member States (see Table 3-1). 

 

 

 

 

 

                                                      

 

17 Essenscia (2019) The Belgian Plastics Industry and the Circular Economy: How Far Have We Come?, 
2019, https://www.essenscia.be/wp-content/uploads/2019/11/Plast_BROCH_A5_HR.pdf 
18 Personal communication following up on Member State response to the survey   
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Table 3-1: Voluntary Industry Commitments on Recycled Content  

Name Target Date 

Industry Agreements 

EU Plastics Pact 
30% average recycled content across single-use plastic 

products/ plastic packaging19 
2025 

Circular Plastics Alliance (EU) Boost market for recycled plastic to at least 10 million tonnes20  2025 

Dutch Association for Soft 
Drinks, Water and Juice- FWS 

32% and 37% recycled content targets for small and large 
bottles, respectively21 

201822 

Dutch Food Industry 
Federation – FNLI 

50% recycled content in PET trays23 2025 

Svensk Dagligvaruhandel 
(Swedish Food Retailers’ 
Federation) 

All plastic packaging to be made from renewable/ recycled 
material24 

2030 

Polyolefin Circular Economy 
Platform (PCEP) 

Boost use of recycled post-consumer polyolefin content used in 
European products to 3m tonnes a year25 

2025 

Vinylplus  Recycle at least 900,000 tonnes PVC into new products26  2025 

Association for Plastic 
Packaging – IK/Germany 

1mt recycled content in plastic packaging27 2025 

Brand/ Retailer Targets 

Coca-Cola Western Europe 
and Coca-Cola European 
Partners (CCEP) 

50% recycled content in plastic bottles28 2023 

                                                      

 

19 https://europeanplasticspact.org/targets/ 
20 https://ec.europa.eu/docsroom/documents/36361/attachments/1/translations/en/renditions/native 
21 https://kidv.nl/media/brancheplannen/brancheplan-fws-eindversie.pdf?1.0.1   
22 Data is still being collated at the time of writing, so it is not known whether the targets have been met 
23 https://www.fnli.nl/ 
24 https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_svdh.pdf 
25https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_pcep_januar
y2019.pdf 
26https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_vinylplus_.p
df   
27 https://kunststoffverpackungen.de/en/topics/sustainability-circular-economy/ 
 
28https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_cocacola.pdf 

https://europeanplasticspact.org/targets/
https://ec.europa.eu/docsroom/documents/36361/attachments/1/translations/en/renditions/native
https://kidv.nl/media/brancheplannen/brancheplan-fws-eindversie.pdf?1.0.1
https://www.fnli.nl/
https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_svdh.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_pcep_january2019.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_pcep_january2019.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_vinylplus_.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_vinylplus_.pdf
https://kunststoffverpackungen.de/en/topics/sustainability-circular-economy/
https://circulareconomy.europa.eu/platform/sites/default/files/plastic_pledge_statement_cocacola.pdf
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Name Target Date 

Danone 25% recycled material in plastic packaging29 2025 

Lidl 50% recycled content in own-label packaging30 2025 

Aldi 50% recycled content in own plastic packaging31  2025 

Henkel 30% recycled content in packaging32 2025 

Calculation Methodology 

Calculation of the proportion of recycled content in a product is often based on a mass 
balance methodology, since it is not possible to determine the amount of recycled 
content in plastic materials through testing. It is generally accepted that a system 
boundary should be pre-defined, as well as the time period (usually one year). CCEP, for 
example, uses sales volumes and packaging data to measure the proportion of recycled 
content over a year, by taking the volume of rPET, and dividing this by the total weight 
of virgin, plant-based PET and rPET used over all its sites.33 In 2019, they achieved 
30.5%.34 ALPLA, a plastics converter, measures the purchase volume of recyclate in 
different countries, which it equates to the proportion of recycled content in products. 
Signatories to industry agreements such as FNLI, are required to self-report on the level 
of recycled content in their packaging, however FNLI has not yet declared the method it 
will use to measure compliance for the period 2019 – 2025, and is consulting on this.35 

Use of Standards 

Several industry responses indicated a common set of Standards that are being used to 
inform the calculation methodology for the recycled content of plastics. These are: 

 EN 45557:2020 - General method for assessing the proportion of recycled 
material content in energy-related products; and 

                                                      

 

29 https://www.danone.com/impact/planet/packaging-positive-circular-economy.html 
30 https://corporate.lidl.co.uk/sustainability/plastics 
31 https://www.aldi.co.uk/about-aldi/corporate-responsibility/resources-for-our-products/product-
packaging-and-wast 
32 https://www.henkel.co.uk/sustainability/sustainable-packaging 
33 Coca-Cola European Partners (2020) 2019 Methodology Document, 2020, 
https://www.cocacolaep.com/assets/Sustainability/Documents/67186489a3/2019-Methodology-
document.pdf 
34 Coca-Cola European Partners (2020) Action on Packaging 2019, 2020, 
https://www.cocacolaep.com/assets/Sustainability/Documents/91392fec87/Action-on-Packaging-
2019.pdf 
35 Federatie Nederlandse Levensmiddelen Industrie (2019) Duurzame & Recyclebare Voedselverpakkingen: 
Brancheverduurzamingsplan 2019-2025, 2019, https://www.fnli.nl/wp-content/uploads/2019/05/FNLI-
Brancheplan-Voedselverpakkingen-2025.pdf 

https://www.danone.com/impact/planet/packaging-positive-circular-economy.html
https://corporate.lidl.co.uk/sustainability/plastics
https://www.henkel.co.uk/sustainability/sustainable-packaging
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 ISO 14021:2016 – Environmental labels and declarations — Self-declared 
environmental claims (Type II environmental labelling). 

These Standards are also being widely used to inform Chain of Custody (CoC) and 
verification schemes that certify and give greater credibility to recycled content claims 
by industry. However, although they are widely used, they are not being used 
universally, and whilst both Standards count both pre- and post-consumer material 
towards recycled content targets, there is divergence on what should count towards 
‘recycled content,’ and the approach to calculation methods. Stakeholders noted, for 
example, that the EN 45557 Standard is based on a mass-balance approach, and permits 
mixing of recycled and primary materials, but does not stipulate at which level the 
calculation should be applied, which could be at batch, production line, or production 
site level.36 It also does not differentiate between outputs of mechanical and chemical 
recycling, which can be classified as either pre- or post-consumer recycled material.  

Whilst the paper and steel industries both consider that both pre-and post-consumer 
material contributes towards recycled content, there is not yet a consensus as to how to 
classify pre-consumer recycled content in plastics. Although the majority of stakeholders 
appear to be in favour of its inclusion, some stakeholders such as Suez and ECOS (an 
environmental NGO), expressed concerns about the inclusion of pre-consumer waste 
towards recycled content targets, highlighting that such material might constitute a by-
product (as opposed to waste). This concern is being addressed by the industry-led 
Circular Plastics Alliance, which is in the process of discussing the definition, calculation 
and verification of recycled content in one of its working groups. 

 

3.2.2 Introduction to Chain of Custody Approaches 

Chain of custody (CoC) models are referred to throughout this report and therefore it is 
important to describe and define the main attributes of the key system architypes which 
are based upon those described in ISO 22095 “Chain of custody — General terminology 
and models”. This standard was introduced in 2020 and therefore the terminology has 
not been universally adopted, but there has been no indication from any stakeholder 
groups that this should not form the basis for a common language used in describing the 
various CoC approaches. 

Some overarching considerations are described in the following text with further detail 
provided in Section 4.2. Figure 3-2 shows simplified schematics of the five CoC models. 
Most of these models were originally developed for food crops or other bio-based 
materials to differentiate the origin of the product and are now being applied in other 

                                                      

 

36 British Standards Institute (2020) BSI 45557 General method for assessing the proportion of recycled 
material content in energy-related products, 2020 
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industries. Indeed, ISO 22095 is material agnostic and therefore is not aimed specifically 
at plastics. 

Identity preservation provides the highest level of traceability and strength of claim 
related to the certified content. This is because the supply chain is kept entirely separate 
and isolated. This type of system is primarily suitable for commodity food crops such as 
palm oil where this chain is possible to maintain (e.g. from a particular farm). For 
plastics recycling, this level of strictness is unlikely to be possible due to the variety of 
sources that the waste can come from—a possible exception being single source pre-
consumer waste. No stakeholders have expressed a desire to require or utilise this CoC 
for plastics recycling as the high level of strictness is not desired by the market. 

Segregation is similar but allows aggregation from multiple certified sources and would 
therefore be possible for many plastics recyclers; it also has similar levels of traceability, 
and the end products are kept separate. This means both systems can claim they 
specifically contain a certified product. For plastics recycling this CoC is most common 
up until the point in which the convertor mixes it with virgin polymers and additives. 

Controlled Blending takes place where certified and non-certified material are mixed 
together in known proportions and the exact ratio can be verified throughout the supply 
chain and in the end product. This is the most common approach for plastic recycling 
currently where recycled plastic from segregated sources is blended with virgin 
polymers. 

Mass balance is where the material supply is decoupled from the actual content of a 
particular product. Certified and non-certified material are mixed together at any point 
in the supply chain. The overall proportion of recycled content is known, but not 
necessarily for a given product which reduces transparency. The total certified inputs to 
the overall system must balance with the total outputs, taking into account any losses.  

Book and claim provides the lowest level of transparency as it involves tradable 
certificates that entirely decouple the production from the end user. This system is 
mostly designed to drive uptake of a certified product as it removes all barriers to 
traceability. Claims are usually strictly controlled to prevent the end user from assuming 
the product contains any certified product (which it almost certainly does not). This CoC 
is generally considered to be problematic for recycled plastic due to the fact that 
different polymer types would have to be considered separately and interchanging 
certificates between polymers might distort the market. This system also undermines 
recycling systems that are already established with a stronger CoC claim. For these 
reasons, stakeholder groups are in agreement that it is not appropriate system for 
plastic recycled content particularly for mandatory targets. 
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Figure 3-2: Chain of Custody Models 
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3.2.2.1 Mass Balance Calculation Methods 

Mass balance is an important CoC system that is being increasingly used to verify plastic 
recycled content. It is also complex and not limited to one definition or framework. For 
these reasons it is important to understand the variations and how these might affect 
the ability of industries to utilise the system and the strength of the resulting claim. 

Figure 3-3 shows a simplified diagram of the two mass balance methods that are 
identified as part of ISO 22095; the rolling average percentage method and the credit 
method. The rolling average method more closely represents the actual outputs, 
whereas the credit method allows the producer to sell any amount of recycled content 
material up to the amount that has been inputted into the process (minus a factor for 
losses). The two approaches balance transparency with flexibility. The restricted credit 
transfer approach is not described in ISO 22095, but a variation is commonly employed 
by many voluntary certification schemes. It takes the credit method and allows the 
generated credits to be moved around the same company for the same materials. 
Further discussion on the application and implications of these approaches can be found 
in Section 4.4.3.1. 

Figure 3-3: Mass Balance Accounting Method Examples  
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3.2.3 Review of Existing Certification Schemes 

The following section summarises a literature review of existing standards and supply 
chain verification schemes related to the calculation, verification and reporting of 
recycled content. The full review can be found in Appendix A.3.0. The objective of the 
review is twofold: to gain a better understanding of the current international and EU 
landscape of recycled content verification; and, to identify key or recurring elements to 
existing systems to be considered for discussion and inclusion in this study’s calculation, 
verification and reporting methodology. 

The nature of a system under review can vary; certification schemes and tracking 
systems are included if they provide insight into the calculation, verification or reporting 
of recycled content. The review includes systems that exist outside of Europe and also 
those not specifically focused on plastics.  

The review includes 24 schemes in total, which are split into four sub-categories in order 
of relevance to the current study: 

1) Schemes that specifically certify recycled content in plastic products 
2) Schemes that certify recycled content including plastics 
3) Schemes that certify recycled content excluding plastics 
4) Tracking systems 

3.2.4 Review of Plastic Recycled Content Certification Schemes 

This following section provides more in-depth analyses of schemes that were explored 
in the previous section by analysing publicly available information and conducting 
individual interviews with a representative of each scheme. The systems are compared 
in more detail to pinpoint the key aspects involved in calculating, verifying, and 
reporting recycled content.  

Ten of the most relevant schemes were selected for further evaluation from the existing 
schemes that existing schemes that certify recycled content including plastics. There are 
two exclusions from the list of relevant schemes: Polycert Europe is an umbrella 
certification that harmonises other European schemes; it has few tangible requirements 
and is based on Quality Assurance of Content and Eco-data of Recycled materials in 
Polymeric Products (QA-CER) principles;37 EUCertPlast only certifies recyclers and 
calculates their recycled content in an identical manner to Recyclass.38 

Consequently, the following certification schemes are considered: 

 Recyclass Recycled Plastics Traceability Certification 

 Instituto per la Promozione della Plastiche da Riciclo Plastica Seconda Vita (PSV) 

 RAL Gütezeichen Wertstoff PET (the RAL Quality Mark for Recycled PET) 

                                                      

 

37 Personal communication with representative from Polycert Europe, on 11th February 2021. 
38 Personal communication with representative from Plastics Recyclers Europe, on 3rd February 2021.  
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 Quality Assurance of Content and Eco-data of Recycled materials in Polymeric 
Products (QA-CER) 

 REDcert2  

 Recycled Material Standard (RMS) – currently in draft for stakeholder input 

 RSB Global Advanced Products Certification (RSB) 

 International Sustainability & Carbon Certification Plus (ISCC Plus) 

 UL Recycled Content 

 Recycled Claim Standard (RCS) 

A set of comparative criteria is used to define and compare the key aspects of each 
scheme. Table 3-6 summarises this for each of the schemes. Some aspects are ‘unclear’ 
due to either an ambiguity in the documentation or the scheme does not provide any 
detail related to it. The following sections further discuss some of the key aspects and 
how they compare between schemes in more detail. 
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Table 3-6: Summary of Recycled Plastic Content Verification Schemes (colours for ease of comparison with no significance implied) 

Scheme Features RSB Recyclass RMS (draft) PSV REDcert2 QA-CER 
RAL Quality 

Mark 
ISCC Plus UL 

Recycling 
process 

Only mechanical recycling 
certification 

No Yes No Yes No No Yes No No 

Pre-consumer 
Content 

Is pre-consumer waste 
accepted? 

Yes Yes Yes Yes Yes Yes No Yes Yes 

Calculation 
exclusions 

Virgin additives and fillers 
etc. excluded 

No 
Additives 
and fillers 

Additives 
and fillers 

No 
Additives 
and Fillers 

Additives 
and Fillers 

Additives 
and Fillers 

Not if less 
than 3% 

Unclear 

System Losses 
Differentiate loss rates for 
recycled vs. virgin material 

No No Yes No No  No No Yes Unclear 

Audits 
Use of accredited third-
party auditors 

Yes Yes Yes Yes Yes Yes No Yes Unclear 

Self-declarations Auditing of self-declarations Unclear Yes Yes Yes Unclear Yes Yes Yes Unclear 

Other Schemes Other schemes recognised None EuCert Plast None Unclear 
ISCC Plus, 

RSB, UL, SCS 

EuCert Plast, 
Aimplas, 

PSV 

None None Unclear 

CoC Model 
Chain of custody models 
approved (ISO 22095) 

Mass balance Controlled 
blending Mass balance Mass balance Mass balance Mass balance Mass balance Mass balance Mass balance 

Mass Balance Rules 

System 
Boundary 

Geography 

Maximum system boundary 
Credit - 
Group 

N/A 
Credit - 
Group 

Average 
Credit - 
Group 

Average Average 
Credit - 
Group 

Credit - 
Group 

Credit transfers allowed Yes N/A Yes No Yes No No Yes Yes 

Geographical Limitations  None N/A 
North 

America 
N/A 2,000 km N/A N/A 

Between 
inland 

borders 
None 

Allocation 

Is free allocation allowed for 
co-products? 

Yes N/A 
 Yes 

Fuels 
excluded 

N/A Yes N/A N/A Yes Yes 

Accounting unit(s) 
Mass 

Energy 
N/A 

Mass 
Energy 

N/A 
Mass  

Energy 
N/A N/A 

Mass 
Energy  
Carbon 

Mass 
Energy 

Timeframe 
Maximum mass balancing 
timeframe is permitted 

3 months N/A 12 months  N/A 3 months N/A N/A 3 months 12 months 
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3.2.4.1 Terminology Variations to ISO 22095 

ISO 22095 was introduced in November 2020 and therefore the nomenclature has yet to 
be fully integrated into recycled content certifications. This primarily focuses on the 
introduction of the term ‘controlled blending’ and that it is distinct from a mass balance 
approach.  However, there are examples of where this is being implemented: 

ISCC Plus – An amendment to ISCC plus was introduced in August 2020 in recognition 
that controlled blending can be used by companies who want to make a stronger claim 
on the physical characteristics (compared with mass balance). It expands on the 
definition in ISO 22095 to further specify that “blending is obtained by mixing the 
feedstocks/ products without a chemical or biological reaction”39 and that physical 
segregation of material is required prior to blending. 

RSB – This scheme offers controlled blending but it is referred to as ‘content ratio 
accounting’ and has been available for some time in their general Procedure for 
Traceability. However, the Standard for Advanced Products which addresses recycled 
content (rather than just bio-based) does not identify of describe any CoC models in line 
with ISO 22095 currently. 

RecyClass – This scheme is primarily aimed at mechanical recycling operators although 
the documentation currently uses the term ‘mass balance’ throughout. In reality, this 
scheme operates a strict controlled blending approach where input material and 
segregation and identification of recycled material is a requirement to maintain 
traceability. This is an example of where mass balance is used in the pure mathematical 
sense rather than as a CoC term. 

3.2.4.2 Pre- and Post-consumer 

Only one scheme does not accept pre-consumer waste as recycled content—the RAL 
Quality Mark for Recycled PET—as the focus is specifically on encouraging post-
consumer recycled content in PET bottles.40 The general consensus amongst other 
schemes is that considerable industrial waste exists and should be certified as recycled, 
even if it creates a risk of overinflation by manufacturers. However, one of the biggest 
difficulties lies in defining pre-consumer waste and distinguishing it from by-products or 
co-products. Most schemes rely on the definition41 of pre-consumer waste in ISO 14021 
and adherence to this is often applied on a case-by-case basis during the auditing 

                                                      

 

39 ISCC PLUS Version 3.3, : 31 August 2021 
40 Personal communication with representative from RAL Gütegemeinschaft Wertstoffkette PET, on 16th 
February 2021.  

41 “Material diverted from the waste stream during a manufacturing process. Excluded is reutilization of 

materials such as rework, regrind or scrap generated in a process and capable of being reclaimed within 
the same process that generated it.” 
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process. Some schemes require supporting evidence such as a waste permit with 
associated waste code, or historical data on average waste yields, to determine whether 
particular material can count as pre-consumer recycled content, although in many 
cases, the experience and opinion of the auditor can play a role in the final decision. The 
relative infancy of such definitions and associated auditing has highlighted a need to 
provide more guidelines to reduce the need for individual interpretation. 

For this reason, some schemes have explored different definitional options. The RMS 
has proposed an additional requirement that the plastic must undergo a ‘phase change’ 
which essentially requires material to be remelted.42 QA-CER takes a different approach 
by distinguishing ‘pre-consumer’, ‘post-consumer’ and ‘internal recycled’ materials 
separately.43 In this way companies are incentivised to use internal process waste even 
though it cannot be claimed as pre-consumer. Alternatively, the RSB Global Advanced 
Products Certification allows ‘production residue', defined strictly and on the basis of 
economic value rather than a physical property or at a specific point in the value chain: 

“Material that is a secondary product of a process which is inelastic in supply and 
that has an economic value ratio of ≤ 5% with respect to the sum of primary 
product(s), co-products and other by-products generated from the same 
production process".44 

3.2.4.3 Moisture, Additives and Fillers 

The schemes agree that moisture content and impurities play an insignificant part in the 
recycling process (relative to the burden of measuring them) and do not warrant 
deductions from the calculation numerator. However, additives and fillers are dealt with 
differently depending on the scheme. According to Plastica Secunda Vita, if outputs 
include less than 5% pigments and additives, this can be considered as recycled 
content.45 Similarly, the Recycled Claim Standard allows chemicals and additives that 
make up less than 10% of the output to be considered as recycled content.46 Whereas 
under Recyclass, auditors check product content for additives to deduct from the 
recycled content total.47   

                                                      

 

42 Personal communication with representative from Recycled Material Standard, on 3rd February 2021. 
43 Personal communication with representatives from Belgian Quality Association, Centexbel and Polycert 
Europe, on 11th February 2021. 
44 Roundtable on Sustainable Biomaterials (2020), A Guide to RSB Certification for Advanced Products, 
https://rsb.org/wp-content/uploads/2020/08/RSB-Guide-to-Certification-for-Advanced-Products.pdf. 
45 Personal communication with representative from Instituto per la Promozione delle Plastiche da Riciclo, 
on 9th February 2021. 
46 Personal communication with representative from the Textile Exchange, on 28th April 2021.  
47 Personal communication with representative from Plastics Recyclers Europe, on 3rd February 2021. 
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Both the Recycled Claim Standard48 and RMS49 indicated that virgin material processing 
losses are differentiated from recycled material losses. RMS plans to guide its auditors 
on the kinds of losses to verify, including different losses for recycled and virgin 
material.50 ISCC Plus stated that losses from virgin and recycled materials were 
differentiated, although this becomes impossible when the materials are commingled 
together in, for example, a steam cracker (the assumption being that losses are equal 
for both virgin and recycled).  

3.2.4.4 Chain of Custody 

Not all certification schemes apply to all types of recycling. Two out of ten schemes only 
certify recycled content from mechanically recycled sources: Recyclass and Plastica 
Secunda Vita. Whilst Plastica Secunda Vita is considering allowing other advanced and 
chemical recycling systems in the future,51 Plastics Recyclers Europe (PRE) (who 
administer Recyclass and EuCertPlast) have no plans to do so due to the lack of physical 
traceability (due to the need for mass balance in many cases) that they consider 
undermines the integrity of the schemes.52  

All schemes allow a mass balance approach to calculate recycled content apart from 
RecyClass. In addition, most schemes also offer a segregated CoC approach for 
organisations that wish to certify products made up exclusively of recycled content.  

The system boundaries vary between the schemes that cater for mass balance in the 
chemical recycling industry. Whilst QA-CER specifies site level mass balancing, RSB, ISCC 
Plus, RMS and REDCert2 all allow restricted credit transfers (sometimes refer to as 
Qualified Credit Transfers), which allows certified material to be transferred within a 
group of companies where there is not a direct physical link, but the same equivalent 
non-certified material is made in another part of the business. Neither UL nor RSB 
specify any geographic limitations, but the operator must ensure no double counting 
takes place. However, most other schemes pose geographical restrictions. For example, 
REDCert2 limits the geographical distance between sites to 2,000 km which would allow 
credit transfers to happen between most sites within the EU, but not with sites in Asia 
or the US. ISCC Plus has greater restrictions by specifying that the sites must be located 
within the same country or within a neighbouring country sharing a land border. 

                                                      

 

48 Recycled Claim Standard (2017), Recycled Claim Standard 2.0. 
49 Personal communication with representative from the Recycled Material Standard, on 3rd February 
2021. 
50 Personal communication with representative from the Recycled Material Standard, on 3rd February 
2021. 
51 Personal communication with representative from Instituto per la Promozione delle Plastiche da Riciclo, 
on 9th February 2021. 
52 Personal communication with representative from Plastics Recyclers Europe, on 3rd February 2021. 
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However, both schemes also have very similar additional requirements before transfers 
are allowed: 

 Transfers are only applicable for identical products 

 Supplier and recipient of credits must be part of the same company 

 All sites are individually certified 

Furthermore, the UL scheme also requires that there is a “sustainability or carbon 
benefit” to the credit transfers between sites in recognition that the aim is to reduce 
unnecessary transport.53 

Mass balancing timeframes also differ between schemes. Timeframes are not required 
for mass balancing where only a rolling average method is allowed as the balancing 
takes place simultaneously. Timeframes apply to the credit method to ensure input and 
output reconciliation. Three of the schemes restrict the mass balancing period to three 
months although it is possible to transfer any surplus of certified material from one 
mass balance period to the next. This means that no material is ‘lost’ but equally the 
business cannot go for long periods of time where selling of certified material outpaces 
the input.  

Allocation of co-products within the mass balance approach is also addressed by most 
schemes. REDCert2 and UL allow a free allocation approach with no limitations on which 
co-products can receive the full credit of the certified input feedstock.54, 55 ISCC Plus and 
QA-CER allow similar claims, but with the difference that free allocation cannot be 
applied between two processes where the output could not be produced from the input 
i.e. where there is no chemical link.56, 57 Currently, the only schemes with significant 
restrictions are RMS and RSB (although RMS is still in its development phase and open 
to change) who currently exclude fuel products during the allocation procedure.58, 59 

QA-CER highlighted an auditing risk that could influence the final recycled content 
claim.60 In their view, auditors should be accredited, to ensure adequate level of subject 
training and impartiality. However, the RAL Quality Mark for Recycled PET does not use 

                                                      

 

53 UL (2020), Environmental Claim Validation Procedure (ECVP) for Recycled Content, UL 2809. 
54 Personal communication with representative from REDCert, on 10th February 2021. 
55 UL (2020), Environmental Claim Validation Procedure (ECVP) for Recycled Content, UL 2809. 
56 International Sustainability & Carbon Certification (2019), ISCC Plus Version 3.2. 
57 Personal communication with representatives from Belgian Quality Association, Centexbel and Polycert 
Europe, on 11th February 2021. 
58 Recycled Material Standard (2020), Recycled Material Standard Framework, 
https://standards.nsf.org/apps/group_public/download.php/56542/RMS_FinalDraft-11-9-2020.pdf. 
59 Personal communication with representative from the Roundtable on Sustainable Biomaterials, on 4th 
March 2021. 
60 Personal communication with representatives from Belgian Quality Association, Centexbel and Polycert 
Europe, on 11th February 2021. 
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accredited auditors and believes that their own auditors are more specialised in the 
subject than those officially recognised.61  

PRE also pointed out that the first declaration of recycled content in the supply chain is 
not always audited.62 It is possible that where schemes allow self-declarations, recyclers 
can claim inflated levels of waste or post-consumer instead of pre-consumer waste.    

3.2.4.5 Harmonisation 

Currently, RBS, RMS, the RAL Quality Mark for Recycled PET, ISCC Plus and RCS do not 
recognise certification from other schemes. Some have particular requirements that 
must be met by another scheme in order to be recognised. RMS for example, envisages 
recognising alternative schemes only if they are “…developed using a voluntary 
consensus process”; “…require an audit from an accredited certification body that meets 
RMS criteria”; and require “…due diligence on behalf of the recycler to validate the 
recycled status of input materials”.63 Whilst RMS and the RAL Quality Mark plan on 
recognising other schemes in future but have yet to find appropriate ones, ISCC Plus 
wishes to ‘guarantee its integrity’ by not accepting other schemes.64, 65, 66 

Conversely, REDCert2 and QA-CER recognise several schemes each. REDCert2 accepts 
recycled feedstock of other schemes if they have been recognized by the European 
Commission, or if they are deemed to fullfill REDCert2’s expectations of a sustainability 
certification. These expectations include high quality standards for the training of 
auditors and the use of definitions of recycled materials that are in line with ISO norms 
or the 2008/98/EC waste framework directive amongst others. ISCC Plus, RSB, UL’s 
Recycled Content and SCS’s Recycled Content schemes are recognised by REDCert2.67 
QA-CER is part of Polycert Europe, an umbrella organisation aiming to harmonize 
existing verification schemes. Therefore, QA-CER automatically recognises other 
schemes under Polycert, such as EuCertPlast, Plastica Secunda Vita, and Aimplas.68 The 
RAL Quality Mark is also considering becoming part of Polycert Europe and recognising 
other schemes in accordance with the organisation.  

                                                      

 

61 Personal communication with representative from RAL Gütegemeinschaft Wertstoffkette PET, on 16th 
February 2021. 
62 Personal communication with representative from Plastics Recyclers Europe, on 3rd February 2021. 
63 RMS (2021), Are other certification standards recognized by RMS? https://www.rmscertified.com/faqs/. 
64 Personal communication with representative from the Recycled Material Standard, on 24th April 2021. 
65 Personal communication with representative from RAL Gütegemeinschaft Wertstoffkette PET, on 22nd 
April 2021. 
66 Personal communication with representative from ISCC System, on 25th February 2021. 
67 Personal communication with representative from REDcert, on 29th April 2021. 
68 Personal communication with representatives from Belgian Quality Association, Centexbel and Polycert 
Europe, on 27th April 2021. 
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The lack of harmonisation has been highlighted by stakeholders as a particular barrier to 
greater uptake, particularly for recyclers who may be asked to be certified to several 
different and incompatible schemes that all require annual auditing. 
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3.2.5 Key Findings from Existing Certification Schemes 

The preceding comparison identifies some key differences and similarities between the 
most commonly used certification schemes for recycled content in plastics.  

Whilst all aspects of the comparison should be considered, the key areas for further 
examination in the calculation, verification and reporting of recycled content 
methodology are as follows: 

 Pre-consumer waste – all schemes except for one specific to PET (the RAL 
Quality Mark) allow pre-consumer waste to be included in the calculation for 
recycled content. This is typical of voluntary initiatives that would suffer from a 
lack of uptake if the requirements were too strict. The single scheme that is 
aimed specifically at PET bottles includes pre-consumer waste as it has been 
shown to have a small contribution to recycled content; however, for this 
particular market the same argument can also be used to exclude pre-consumer 
in order to reduce the administrative and data collection burden. 

 Additives and fillers – Generally these are excluded from the calculation 
(denominator) and therefore must be accounted for. For specific products with a 
known and consistent set of additives/fillers, it is also possible to define an 
agreed amount to be automatically deducted. 

 Chain of custody – terminology according to ISO 22095 is not consistently 
applied and can cause confusion when comparing schemes. This results in mass 
balance often being confused with controlled blending. 

 Mass Balance Application - schemes that just certify material from mechanical 
recycling use rolling average method, whereas schemes that also allow for 
chemical recycling technologies allow multi-site/group level balancing to take 
place using the credit method with the ability to transfer these credits within the 
business, however geographical limitations for this are not consistently applied.  

o Allocation: free allocation between co-products is generally permitted 
and is the commonly accepted approach for most certification 
schemes that use the credit method for mass balance.  

o Timeframes: The time requirement to balance is typically a minimum 
of 3 months with the provision to carry credits forward, but not to 
maintain a long term deficit.  

 Auditing and Verification – third party verification and direct auditing of self-
declarations is seen by most (but not all) schemes as an important aspect to 
maintain credibility. This is likely to become a more important aspect when such 
reporting is directly fed into conformance with national targets. 

  



    

 

 32 

 

4.0 General Methodology for Plastic 

Recycled Content 

Based on these findings under Task 1 (Section 3.0), a proposal for a general method for 
the calculating, verifying and reporting of the recycled plastic content in products was 
developed (Task 2). This is accompanied by an assessment of the different approaches 
to the general calculation rules and specific aspects underpinning this method.  

In order to achieve this, consideration must first be given to the general rules 
underpinning such a calculation. These must include elements such as a relevant 
definition of recycled plastic content, what can be accounted for in the calculation, and 
accordingly a general formula for calculating the concentration of recycled plastic 
content in a product that can be applied in a consistent way, to give accurate and 
comparable results.  

The work undertaken also considered at a high level the implications of the design of 
relevant policy on the calculation methodology (e.g., the use of averages, time period 
for estimation, point of application of the targets, etc.). As policy is likely to vary widely 
between product categories and industry sectors, more specific recommendations have 
been developed in Task 4 (see Section6.0), in which the applicability of this general 
methodology to specific sectors are considered in more detail. 

To guide the development of a general calculation methodology, the following key 
principles were adopted:  

 There should be consistency of reporting across the obligated parties to ensure 
that data on recycled plastic content are comparable and reliable, providing a 
level playing field in terms of demonstrating compliance with mandatory targets; 

 The terminology used should be clear and unambiguous, to minimise the 
potential for conflicting interpretations; 

 There should be consistency and coherence with requirements in other 
legislation as far as this is relevant and feasible (e.g., food safety standards, 
existing methodology for measuring attainment against recycling targets) to 
prevent unnecessary double reporting requirements being placed on the plastics 
industry;   

 The method should avoid giving unfair advantage to producers operating lower 
quality processes and producing lower quality outputs; and 

 The method should be forward-looking and, to the extent possible, dynamic, 
bearing in mind that it would be intended to remain relevant to targets with a 
2030 or even 2040 horizon.  

 
 
 
 
 



    

 

 33 

 

This part of the report synthesises the findings set out in the following structure:  

Section 4.1 - Formula and Definitions 

This section proposes a general formulae for the calculation of recycled plastic content 
and identifies the key definitions that are required in order to determine the scope of a 
recycled content target. 

Section 4.2 - Assessment of Potential Calculation/Measurement Points 

Identification of the options for a calculation point at which the proportion of recycled 
plastic content (by mass) can be estimated.  

Section 4.3 - Specific Aspects of a Recycled Plastic Content Calculation Methodology 

This section identifies other aspects that are important to consider, including the 
inclusion of pre/post-consumer waste; how additives, fillers, moisture, and 
contamination are considered; and how bio-based and compostable plastics fit into the 
target and any associated rules. 

Section 4.4 - Chain of Custody Approaches 

This section identifies which Chain of Custody models are appropriate and how they are 
defined and discussed the potential options for the calculation of mass balance.  

Section 4.5 – Summary and Recommendations  

A summary of the key findings based on the above analysis.  
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4.1 Formula and Definitions 

4.1.1 Formula for Calculation of Recycled Plastic Content 

A formula for the calculation of recycled content is presented in Section 6 of EN 
15343:2007 and section 7.8.4.1 in ISO 14021:2016,  

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

= [
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 𝑢𝑠𝑒𝑑 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑂𝑅 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑂𝑅 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦
] 𝑋100 

This formula seems to be appropriate for a general method to calculate recycled content 
in either a product, or a product category. However, in developing a formula for recycled 
plastic content specifically, a further consideration is the proportion of overall material 
inputs that are plastic, as well as any losses during the production process that result in a 
lower amount of recycled plastic material making its way into the final product. This is 
aimed at preventing ambiguity and possible differences in the interpretation of the 
general formula across different Member States but will also rely on the formulation of 
the policy and legislation underpinning the measurement method for the individual 
product category concerned.    

In respect of the numerator, for example, to quantify recycled content in products made 
of different types of recycled materials (which may include plastics), UK environmental 
body WRAP suggests another formula for calculating and declaring recycled content, in 
this case in construction products, as per below:69  

((M1 x Y1 + M2 x Y2 + M3 x Y3) / P) x 100 = recycled content % 

where:  

M = mass of recycled input  

Y = yield of input (considering waste losses, moisture content, etc.)  

P = mass of final product 

This formula allows not only for the separation of non-plastic recycled material inputs 
from recycled plastic material inputs in the numerator, but also considers the relative 
yield of material inputs into the finished product. In other words, this approach seeks to 
address the fact that not all inputs may make their way into the final product without 
losses, and therefore these losses may need to be excluded from the numerator. Such 
losses could include moisture, impurities and contaminants removed during the 
recycling process, and production scraps, for example. Each of these aspects is discussed 
further in Section 4.3. Finally, the denominator in a formula for recycled plastic content 
might be limited to include only the proportion by mass of the final products that is 
plastic. This is demonstrated in EN 45557:2020 (General method for assessing the 

                                                      

 

69 https://wrap.org.uk/sites/files/wrap/Rules_of_Thumb1.pdf 
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proportion of recycled material content in energy-related products),70 which states that 
the “recycled plastics content may be calculated as a percentage of the total plastic 
mass”. For example, if the product consists of 50% plastic components by mass, then the 
denominator would be equal to 50% of the total product mass. This approach ensures 
that products with large concentrations of non-plastic components are not unfairly 
penalised, as it is the percentage of recycled plastic in the plastic portion of the product 
that is calculated. A decision on this matter will need to be made on a case-by-case basis, 
depending on the wording of any relevant legislation. 

4.1.1.1 Option for a Weighted Formula 

A weighted formula for recycled content is suggested, for example, by the United States 
Green Building Council (USGBC) in its Leadership in Energy and Environmental Design 
(LEED)71 rating system for building design, construction and operation. The system offers 
points for a range of compliance areas, one of which is materials and resource use 
(including reuse of existing building, construction waste, recycled content material use, 
and local material use). To obtain points associated with recycled content, applicants 
must “use materials with recycled content such that the sum of postconsumer recycled 
content plus one-half of the pre-consumer content” constitutes a particular percentage 
by cost of the total value of materials in the project. In this case, the formula for 
calculating the recycled content of building components is weighted in favour of post-
consumer materials as opposed to pre-consumer:  

PRCM (%) = Weight of material (%) × RCM (%)  

where 

Weight of material (%) = [Weight of material (lbs) ÷ Weight of assembly (lbs)] × 100  

RCM (%) = Post-consumer content % + (1/2) Pre-consumer content %  

Note: 

PRCM = proportional recycled content of a material 

RCM = recycled content of a material 

It has also been suggested that weightings could be applied to the use of recycled 
materials based on the environmental benefit associated with it, for example whether 
they are recycled in a closed loop or not.72 This is on the basis that the environmental 
benefit associated with closed-loop recycling, which can enable the same material to be 
recycled multiple times, thereby displacing a significant volume of virgin material, is 
generally more environmentally beneficial than open-loop recycling, where recycled 

                                                      

 

70https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT,FSP_ORG_ID:65711,2240017&cs=1D
85067B3682315F84746492E9BD5259D  
71 LEED rating system (2019), LEED v4 for Building Design and Construction, 
https://www.usgbc.org/resources/leed-v4-building-design-and-construction-current-version   
72 Centexbel-VKC, UGent, CPMT (2016), Final Report – Research into the use of recyclate, p54,  accessible 
at https://www.centexbel.be/en/publications/use-recycled-matter  

https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT,FSP_ORG_ID:65711,2240017&cs=1D85067B3682315F84746492E9BD5259D
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT,FSP_ORG_ID:65711,2240017&cs=1D85067B3682315F84746492E9BD5259D
https://www.centexbel.be/en/publications/use-recycled-matter
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material may be fed into a product which is different (and for example potentially less 
recyclable) than the one in which it originated. For example, a lower weighting would be 
applied if recycled material that could have been used in closed-loop recycling (e.g. rPET 
from beverage bottles being recycled into new beverage bottles) is instead used in an 
open-loop application (e.g. rPET from beverage bottles used in polyester fleece textiles 
or low-grade extrusions for packaging strapping). 

There are, however, several potential issues with weighted formulae underpinning the 
calculation of recycled plastic content. Firstly, it could be argued that the definition and 
calculation of recycled content should be as transparent as possible i.e., simply a 
reflection of how much recycled content is in a product and not a reflection of 
something more complex and potentially more subjective, such as the associated 
environmental benefit.  

In addition, the determination and application of weightings is, in itself, subjective, and 
likely to create incentives for misallocation in relation to what counts as post-consumer 
or pre consumer (in the first example above), or what counts as closed loop or open 
loop, and whether one is clearly more environmentally beneficial than the other (in the 
second example). Such considerations would arguably be better addressed through 
dedicated measures, based on the intent of the relevant policy and legislation and clear 
objectives for intervention, rather than being achieved through the measurement 
methodology for recycled content. It is therefore not recommended that weighted 
formulae for recycled plastic content should be used as part of a general methodology.  

Accordingly, it is recommended that the use of a percentage by mass formula is the most 
suitable for the calculation of the recycled plastic content of products, with the following 
structure.  

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

= [
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 𝑢𝑠𝑒𝑑 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡/  𝑂𝑅 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑂𝑅 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑂𝑅 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
] 𝑋100 

The scope of the numerator and denominator (product/ product category and total mass 
of the product/ total mass of the plastic in the product) will be selected based on the 
wording of any targets in the relevant overarching legislation and should be clearly 
defined. Stakeholders did not raise any objections to this approach.  

Summary and Recommendations 

 Use of a percentage by mass formula is suitable 

 Losses in the numerator may need to be accounted for to ensure coherence 
with denominator 

 The scope of both the numerator denominator must be clear in the legislative 
requirements (e.g. plastic elements only or entire product or product category)  

 Weighting a formula based on factors such as the environmental benefits 
associated with the recycled materials is not recommended. 
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4.1.2 Definition of Recycled Plastic Content  

The following section presents and discusses the findings of a review of the key 
definitions related to the term “recycled plastic content”. The review included existing 
EU legislation as well as industry standards and research papers and was supported by 
interviews with key stakeholders where necessary. The findings of the review were used 
to develop recommendations regarding a definition for recycled plastic content that 
could be used to underpin the general calculation and verification methodology.    

4.1.2.1 Recycled Content  

“Recycled content” is not explicitly defined in EU legislation. However, there is general 
agreement among various international standards that “recycled content” is defined as 
the percentage by weight of recycled material in a product (see Table 4-1Table 4-1). 

Table 4-1: Definitions of Recycled Content 

Standard Definition 

ISO 14021, 2016 
Proportion, by mass, of recycled material in a product or 

packaging 

ASTM D7209, 2006 Percentage by weight of recyclate in a material or product 

EN 15343, 2007 Percentage by weight of recycled material in a product 

IEEE, 2009 
A percentage number calculated by dividing the weight of 

recycled material of the type of material being measured, by 
the full weight of the material in the part or product.  

These definitions are aligned with, and underpin the general formula discussed in 
Section 4.1 above. However, applying these concepts to a general definition of recycled 
plastic content bears further consideration, with a number of possible options for what 
constitutes recycled plastic material in the numerator, and its comparator in the 
denominator. How these elements of a definition are established will determine the 
choice of formula to be applied as per the discussion in the preceding section, and will 
also influence the scope of the more specific aspects of the calculation, reporting and 
verification methodology (which are examined in later sections of this report).   

Defining the term “recycled plastic content” is a two-step process. First the term 
“plastic” must be defined, and then once this is clear, the material that can count as 
“recycled plastic” should be defined. Clear definitions for these two terms will minimise 
the potential for different interpretations across Member States or between industry 
stakeholders, and ensure that any data reported is accurate and comparable. 

4.1.2.2 Plastic 

Any calculation method for recycled plastic content requires a definition of what a 
“plastic” is. The starting point for this should be to look at what has already been defined 
in EU legislation. Plastic has been defined in Article (3) 1 of the SUP Directive as: 
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 “…a material consisting of a polymer as defined in point 5 of Article 3 of 
Regulation (EC) No 1907/2006, to which additives or other substances may have 
been added, and which can function as a main structural component of final 
products, with the exception of natural polymers that have not been chemically 
modified” 

And Recital 11 of the SUP Directive states that the definition of plastics should cover: 

“(…) polymer-based rubber items and bio-based and biodegradable plastics 
regardless of whether they are derived from biomass or are intended to 
biodegrade over time” 

But that: 

“Paints, inks and adhesives should not be addressed by this Directive and 
therefore these polymeric materials should not be covered by the definition”. 

This definition for “plastic” is intended to be understood within the context of the SUP 
Directive. The purpose of the definition is to help to clarify exactly which products the 
SUP Directive applies to, with the intention being to include single-use plastic products 
that have a negative impact on the environment, in particular the aquatic environment. 
As a result, the SUP Directive focuses on the single-use plastic products most commonly 
found on the beaches in the European Union, as well as fishing gear containing plastics.  

The SUP Directive definition for “plastic” is therefore not necessarily directly 
transferrable to other contexts or legislation. While further guidance on the 
interpretation of single use plastics in the context of the Directive is forthcoming, there 
is at least one recent example of a modified version of the definition being proposed 
outside of the EU content. The UK government is introducing a new tax on plastic 
packaging with less than 30% recycled plastic, and included the following definition for 
“plastic” in the draft statutory instrument published in November 2020:73 

“Plastic” means a material consisting of a polymer, other than a cellulose-based 
polymer that has not been chemically modified, to which additives or other 
substances may have been added.” 

The definition narrows the ‘natural polymer’ exceptions to those which are ‘cellulose 
based’ to avoid instances of novel plastics or blends being developed to avoid the tax. It 
also removes part of the SUP Directive definition which states “…and which can function 
as a main structural component of final products…”, to take account types of mixed 
material packaging where plastic is not the main structural component, but is still the 
predominant material by weight. In such cases, the packaging will be considered plastic 
for the purposes of the tax.  

In summary, the SUP Directive definition of “plastic” was designed with specific set of 
policy objectives in mind, and therefore excludes certain polymers. It should not be 
assumed that this definition for “plastic” is suitable for use in future legislation related to 
recycled content targets. Given that there may be substantial drawbacks in developing 

                                                      

 

73 UK Government (2020) Draft Statutory Instrument - UK Plastics Packaging Tax 
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as universal definition for “plastic” which makes sense in all contexts, the general 
methodology should recommend that the SUP Directive definition for plastics is used as 
a starting point only. Further consideration should be given to the specific sector and 
product category that future recycled content measures are designed for, and this 
should influence the way the term “plastic” is defined for the purpose of the calculation. 

4.1.2.3 Recycled Plastic 

The recycled content calculation method also requires a clear definition of what material 
can count as “recycled plastic”. Drawing on existing definitions in EU legislation (see 
Table 4-2Table 4-2), it is clear that there are certain criteria a material must meet in 
order to be classified as ‘recycled’. It is suggested that the material must have; 

 been classified as a waste; 

 been through a recycling operation (and, as such, not be used as a fuel, for 
energy recovery or for backfilling operations); and 

 must not be classed as a by-product. The concept of a by-product is discussed in 
more detail in Section 4.3.1.1 in the context of pre-consumer waste. 

The relevant definitions underpinning these criteria as set out in Directive 2008/98/EC of 
the European Parliament and of the Council (hereafter referred to as the Waste 
Framework Directive or WFD)74 are summarised in the table below.  

Table 4-2: Recycled Plastic – Key Principles  

Criteria Detail from EU Legislation 
Reference to EU 

Legislation 

Material must 
have gone 
through a 
recycling 
process (and 
therefore been 
“recycled”) 

‘recycling’ means any recovery operation by which waste materials 
are reprocessed into products, materials or substances whether for 

the original or other purposes. 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 

Note that a recovery operation includes ‘Recycling/reclamation of 
organic substances which are not used as solvents (including 

composting and other biological transformation processes). This 
includes preparing for preparing for re-use, gasification and pyrolysis 

using the components as chemicals and recovery of organic materials 
in the form of backfilling’ 

WFD Article 
3(17) 

WFD Annex II 

Material must 
have been 
classified as 
“waste” 

Recycling can only be carried out on substances or objects that are 
classified as waste: 

‘waste’ means any substance or object which the holder 
discards or intends or is required to discard  

WFD Article 3 (1) 

                                                      

 

74 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and 
repealing certain Directives (amended 2018), https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A02008L0098-20180705  
 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
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Criteria Detail from EU Legislation 
Reference to EU 

Legislation 

It cannot be 
used as a fuel, 
for energy 
recovery or for 
backfilling 
operations 

The material cannot be considered recycled if it is used as a fuel, for 
energy recovery or for backfilling operations. These recovery 

operations are specifically excluded from the recycling definition in 
the WFD. Note that if plastic is used for any of these three purposes, 

it cannot physically be present in a product / packaging item. 

WFD Article 
3(17) 

It must not be 
classed as a 
by-product 

Anything which falls under the definition of a ‘by-product’ cannot 
count as recycled content. By-products are defined as in Article 5 of 

the Waste Framework Directive as follows: 

Member States shall take appropriate measures to ensure 
that a substance or object resulting from a production 

process the primary aim of which is not the production of 
that substance or object is considered not to be waste, but to 

be a by-product if the following conditions are met: 

(a) further use of the substance or object is certain; 

(b) the substance or object can be used directly without any 
further processing other than normal industrial practice; 

(c) the substance or object is produced as an integral part of 
a production process; and 

(d) further use is lawful, i.e. the substance or object fulfils all 
relevant product, environmental and health protection 

requirements for the specific use and will not lead to overall 
adverse environmental or human health impacts. 

WFD Article 5 

What is not defined in EU legislation is the criteria a material must adhere to in order to 
specifically be classified as a “recycled plastic”. “Recycled plastic” is a phrase used in SUP 
Directive Article 6(5), but is not further clarified or defined:  

"from 2025, beverage bottles … contain at least 25 %, recycled plastic calculated 
as an average for all PET bottles placed on the market” [emphasis added] 

There are three ways of interpreting the phrase “recycled plastic”, as outlined below. 
Note that it is assumed the term “plastic” has been pre-defined (as discussed in the 
previous section). “Recycled plastic” could be: 

1) Plastic input material that is subsequently recycled into plastic. This is the 
narrowest interpretation – both the waste input material and the recycling 
output material must be plastic. For example, PET bottles being recycled into the 
plastic element of beverage bottles. 

2) Plastic input material that is recycled into any output material (plastic or non-
plastic). Under this interpretation, as long as the input waste was plastic, and has 
been recycled, the output material can be counted as “recycled plastic”, 
regardless of whether it, itself is plastic or not. This is primarily relevant for 
chemical recycling pathways where molecular bonds are broken, and it may be 
possible for the carbon that was once part of a plastic to be recycled into a non-
plastic output. It is not possible for plastic waste input to a mechanical recycling 
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process to become anything other than plastic output, because the chemical 
structure of the material remains unchanged. This interpretation is not directly 
relevant to the formulation of the targets for beverage bottles under the SUP 
Directive, as it is clear that what is being measured is the recycled content 
incorporated into a particular category of single use plastic product, but could 
potentially be relevant to the general methodology if future targets for recycled 
content are formulated quite differently, i.e. if specified for products that are 
made up of a number of different materials of which plastics are only one. 

3) Any material (plastic or non-plastic) that is recycled into plastic. Under this 
interpretation, as long as a material has been through a recycling process and 
ends up as part of a plastic formulation, it can be counted as “recycled plastic”. It 
does not necessarily have to have been plastic waste before it enters the 
recycling process. There are several examples of this: 

o Recycled glass being used as a strengthening filler in polymers such as 
nylon. Glass can account for a significant portion (~40%) of the total 
mass of the product;75 

o Minerals created during the purification of ores being recycled for use as 
colouring additives and fillers in plastic formulations; and 

o Bio-based plastics derived from agricultural, food or textile waste. 

As innovation in the plastic industry continues, more examples of non-plastic inputs to 
recycling processes which produce outputs used in plastic formulations are likely to 
emerge that may be consistent at least with SUP definitions of plastic and single use 
plastic products.  

Given that any of the above interpretations of the phrase “recycled plastic” may be 
possible, further clarity on what can and cannot be counted is required in the calculation 
rules. This should consider the overall policy context and intent of the legislation. An 
example in the context of the SUP Directive is provided in section 5.1.2 below.   

It is also worth considering the extent to which non-plastic waste sources are likely to 
contribute to “recycled plastic” over the timeframe of the recycled content targets, if 
interpretation 3 is considered valid. This may or may not be desirable in the context of 
the policy objectives of that particular target and the definition should reflect that.  

Finally, the extent to which excluding plastics produced from the recycling of non-plastic 
waste sources may reduce demand for certain plastics, and therefore inhibit innovation 
should be considered. For example, there may be less incentive for industry to invest in 
exploring how crop waste could be used in bio-based plastic formulations if the resulting 
material cannot be counted towards recycled content targets.  

 

                                                      

 

75 Domo Technyl® A 216 V40 40% Glass Filled Nylon 66, accessed 17 May 2021, 
http://www.matweb.com/search/datasheettext.aspx?matguid=0c7977f0adc842de946b145034251e02 
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Summary and Recommendations 

 The SUP Directive definition of “plastic” was designed with specific set of policy 
objectives in mind. It should not be assumed that this definition for “plastic” is 
suitable for use in future legislation related to recycled plastic content targets. 

 Based on the WFD, a material must adhere to the following material to be 
classed as “recycled”:  

o Inputs must have been classified as waste (excludes by-products) 
o Must have entered a recycling operation (excludes use as a fuel, for 

energy recovery or for backfilling operations) 

 Three interpretations of the phrase “recycled plastic” may be possible. 
Therefore, further clarity on what can and cannot be counted is required in the 
legislation introducing a recycled plastic content target.  
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4.2 Assessment of Potential Calculation/Measurement 
Points  

A key consideration in the development of a general calculation methodology for 
recycled plastic content is the identification of a calculation point at which the 
proportion of recycled plastic content (by mass) in a product can be estimated, based on 
the wording of any relevant legislation and the intent of the underpinning policy.  

In the case of the SUP Directive targets for plastic beverage bottles, for example, the 
calculation point can be identified as the point at which the product is placed on the 
Member State market, i.e., when no further post-processing steps are required for the 
product to fulfil its intended use. However, as the European Committee for 
Standardisation (CEN) notes, “at present there are no reliable technologies for an 
analytical determination of the recycled content in a material or product”.76 This is 
because recycled plastic material inputs are blended with virgin counterparts during the 
final conversion process to manufacture a product and become indiscernible from one 
another thereafter. Measurement points must therefore be established at earlier stages 
in the value chain to allow for an accurate estimation of the mass of recycled plastic at 
the calculation point. This includes the point at which the mass of recycled plastic 
material is accounted for (numerator), as well as the point at which the mass of the final 
product is estimated (denominator), for the purpose of measuring and achieving a given 
set of recycled content targets.  

Based on the findings of the research in preceding sections, consideration of the relevant 
material flows, and the initial feedback from stakeholders, several potential 
measurement points can be identified, each of which has its own merits and challenges, 
and which will have to be selected on a case-by-case basis alongside consideration of any 
relevant legislation. Further detail on this is provided in Section 6.0. To ensure the 
establishment of a clear and unambiguous measurement method for Member States, an 
understanding of the relevant production processes and mass flows for a given product 
or sector is also required.  

The potential options for measurement points that have been identified in the research 
to date are discussed separately for the numerator and the denominator below, 
represented diagrammatically in Figure 4-1 and Figure 4-2, respectively. It is noted that 
the flows and analysis do not represent a particular product or process (i.e. some 
processes will not require all steps), but cover generic plastic production processes to aid 
and inform the initial thinking on a general calculation methodology for recycled plastic 
content. They indicate key steps that can be taken from the point at which plastic waste 
material undergoes recycling until it is incorporated into new products/ placed on the 
market. The key actors are highlighted for each step although these may be co-located 
and part of the same site or company or might be located in different places and part of 
different companies—the exact setup is highly product and market specific and 

                                                      

 

76 EN 15343, 2007 (Plastics. Recycled plastics. Plastics recycling traceability and assessment of conformity 
and recycled content),  
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therefore few generalisations can be made in this regard. For the purposes of this 
analysis, all such possible variations were not described for the sake of clarity. They 
therefore do not capture all permutations and combinations.  
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Figure 4-1: Numerator Measurement Points 

 

Figure 4-2: Denominator Measurement Points 
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4.2.1 Measurement Points for the Numerator  

A key consideration in establishing measurement points for the numerator is the 
possibility of losses in the conversion process following the input of recycled materials 
that can impact the final quantity of recycled materials in the product (and therefore 
lead to overestimation). This could include losses during preliminary washing, drying and 
decontamination steps (moisture, non-target materials, etc.), losses during the 
extrusion/ moulding process itself (filter cake, purge losses, etc.), as well as losses in the 
post-processing stages (product rejects, etc.). Some of these losses may also be 
reintroduced into the conversion process, and therefore double counting must be 
avoided. As shown in Figure 4-1: Numerator Measurement Points, three potential 
measurement points have been identified for discussion. These are the points at which 
recycled plastic material  

1) enters a production site; 
2) is inputted into a compounding/ blending process; and,  
3) is inputted into the final conversion process.    

Given that after this point, it is technically not feasible to identify and measure recycled 
material inputs once incorporated into a finished product, no measurement points 
further on in the supply chain have been suggested for further analysis.  

In the case of material entering a production site (point 1), this may be the point at 
which it is easiest to measure inputs of recycled material, as material is usually delivered 
to a standard weight specification (usually ‘dry weight’), with additional information, 
such as a maximum moisture content, specified. It is also noted that in some cases, the 
output of recycling operations may also be used as a proxy for measurement at this 
point, particularly at sites where recycling and conversion processes are integrated.  

However, a key challenge arises if the recyclate received at the site is then subjected to 
further processing (and therefore potential losses) prior to being inputted into the final 
conversion process (e.g., additional washing, drying, decontamination, crystallisation 
and/or homogenisation). This would require further delineation of when the secondary 
materials are of sufficient quality to undergo conversion comparable to the processing of 
primary materials (point 2).  

The use of point 2 or point 3 is determined by the point at which virgin polymers and 
other additives are introduced. After this, accurate measurement of the mass of recycled 
plastic is not possible. This can happen at either or both of the compounding and 
conversion stages. In this regard, it is also worth noting that some masterbatch 
producers do provide masterbatch with recycled plastic content integrated, which would 
also need to be factored into the calculation.   

Finally, whether measurement point 2 or measurement point 3, or both, are ultimately 
used, further deductions from the numerator may be necessary to ensure that losses 
from the conversion process (that are not considered inherent to the process or reused 
within the process) are accounted for in the final estimates of recycled content. The 
deciding considerations here should be preference for the point at which, due to the use 
of recycled content, no further streams are produced that do not find their way into the 
final product (points later in the value chain, i.e., Point 3 are likely to be preferred) and 
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the point at which it is easiest to measure the data without loss of reliability (here, both 
points 2 and 3 are likely to be relevant).  

Summary and Recommendations 

 The Measurement Point should be prior to input into final conversion process 
or at the point in which recycled plastic is mixed with virgin plastic; whichever 
comes first; 

o The exception to this is for non-mechanical recycling processes that 
commingle virgin and recycling inputs to produce co-products where a 
mass balance approach is required for calculation. 

 The Measurement Point should be when the secondary plastic materials are of 
sufficient quality to undergo conversion comparable to the processing of 
primary materials (at the point where the material is most likely to make its 
way into the final product without any further losses);  

 Outputs of previous steps (e.g., output of recycling process) may be used as 
proxy so long as subsequent losses prior to conversion are deducted (e.g., from 
pre-processing operations like additional washing, drying, decontamination, 
crystallisation and/or homogenisation steps); and  

 The proportion of recycled plastics in compounds/ masterbatch are also to be 
counted (subject to verification). 

 

4.2.2 Measurement Points for the Denominator  

The output in which recycled content is being estimated (i.e., the denominator) must be 
clarified in the wording of relevant legislation before a measurement point can be 
identified. For example, this could refer to recycled plastic as a proportion of the mass of 
all material inputs into a given production process, or a proportion of the mass of the 
final product, or a proportion of the mass of product placed on the market. As such, 
Figure 4-2 identifies the following four potential measurement points, several of which 
overlap with those identified for the estimation of the numerator. These are the points 
at which  

1) all materials are input into a compounding/ blending process;   
2) all materials are input into the final conversion process;   
3) outputs of the conversion process are generated; and,  
4) products are placed on the market.  

The first two measurement points listed above mirror measurement points 2 and 3 
discussed previously for the numerator – in which the inputs to a compounding/ 
blending process may need to be used as a proxy for some or all of the inputs into the 
final conversion process. In this case, the denominator would relate to the total mass of 
all inputs into the conversion process (including recycled plastic materials, recycled non-
plastic materials, virgin plastic materials, and any additives or other substances). 
However, estimates derived at this point would need to be adjusted for material losses 
during the conversion process (that do not make their way into the final outputs).  
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As such, and in reality, measurement points 3 or 4 are likely to be more suitable, since 
losses in the pre-processing stage and conversion processes will have already been 
accounted for. It would also be sensible to choose the measurement point that is the 
furthest along the chain and only use earlier points if this is problematic. This has the 
advantage of not only being the point at which it is easier to measure the data but also 
at which no further streams are produced that do not find their way into the final 
product.  

With this in mind, in the case of measurement at point 3, it is noted that the outputs of a 
conversion process do not always represent a finished product as it is intended to be 
used. Instead, it may be only one component of a final product (e.g., components 
housing in a car dashboard), or may need secondary processing in order to be useful 
(e.g., a bottle preform). Recycled plastic content calculated in such cases would relate 
only to the specific plastic components in question, which may be desirable for some 
products/ sectors.  

Alternatively, requiring that the measurement of the mass of material in the 
denominator is estimated at the point at which products are placed on the market (point 
4 in Figure 4-2) may be more appropriate. However, once again, this must be clearly 
defined. This is illustrated by the assessment of the Measurement Points in the context 
of the SUP Directive targets in Sections 5.1.3 and 5.2 below.   

Summary and Recommendations 

 The measurement point is at the point which most clearly reflects the 
requirements and intention of the legislation in question  

A final consideration is whether the selected measurement points for the numerator and 
denominator are coherent. To summarise, based on this initial assessment, the only 
points at which this is the case are those at which materials are input into a 
compounding/ blending process and/or into the final conversion process (points 2 and 
3). However, for the denominator, measurement of the final mass of outputs (excluding 
process losses) later on in the value chain is possible (points 3 and 4). To ensure the 
highest degree of accuracy, therefore, these points should be selected. In the estimation 
of the numerator therefore, estimates may need to be adjusted to account for any losses 
such that the numerator can be as comparable as possible to the denominator. 

4.2.3 Non-mechanical Recycling 

The preceding discussion focuses primary on mechanical recycling as the typical process 
that is most often used. Consideration should also be given to whether the calculation 
point would differ for different recycling technologies. The difference would be in the 
numerator (recycled content) rather than the denominator (product) as the latter would 
need to be identical for all products subject to a target. 

For solvent purification/dissolution, the point in which the outputs enter the plastics 
value chain is similar to mechanical recycling and therefore no difference is expected. 

For chemical depolymerisation, the outputs of the recycling process are monomers and 
therefore the measurement point can be further back in the value chain. Figure 4-3 
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shows an example of this for a process that produces the monomers PTA and MEG. If 
virgin monomers are introduced during this process, the measurement point has to be 
here (point 1) and made on the basis of mass balance and introduces the polymer 
producer as another actor that would be required to verify and convey this information 
further up the value chain. If no virgin material is added the output can be consider to be 
100% recycled PET and treated in the same way as material from mechanical recycling 
where the measurement point is defined by where it is mixed with virgin polymers (point 
2 or 3). 

For thermal depolymerisation, the situation is similar, but introduces a further actor of 
the chemical companies who are usually further upstream. Figure 4-4 shows an example 
of this for pyrolysis of polyolefins to steam cracking. In this example, the same rule that 
the measurement point should be at the point in which virgin material is introduced is 
broken. This is because of the nature of the steam cracking process that uses virgin and 
recycling inputs to produce multiple co-products (as discussed in Section 4.4.3). This 
means that the recycled output (point 1) is determined through mass balance and is the 
earliest point for calculation. After this point, the same considerations are required as 
previously discussed for other technologies. 

Summary and Recommendations 

 Solvent purification/dissolution measurement point is the same as mechanical 
recycling. 

 Chemical and thermal depolymerisation measurement point is further 
upstream in the value chain. 
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Figure 4-3: Numerator Measurement Points for Chemical Depolymerisation Recycling 

 

Figure 4-4: Numerator Measurement Points for Thermal Depolymerisation Recycling 
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4.3 Specific Aspects of a Recycled Plastic Content 
Calculation Methodology  

In addition to the more general elements of a calculation methodology for recycled 
plastic content that have been discussed above, there are a number of more specific 
aspects that bear further consideration in developing this methodology. These include 
particular aspects of the conversion processes using recycled plastic materials, related to 
losses that may need to be accounted for in the numerator of the formula (see Section 
4.1 above) in order to limit the potential for over, or underestimation of the recycled 
plastic content and the creation of perverse incentives for obligated parties arising 
therefrom. In addition, the application of calculation principles in the case of secondary 
plastic materials derived from non-mechanical recycling processes must also be 
considered. These issues are further elaborated in the sections that follow.    

4.3.1 Pre-consumer and Post-consumer Material 

Depending on its history, a plastic material can be described as “pre-consumer” or “post-
consumer”. Firstly, it is important to note, that though these terms are commonly used 
by industry, e.g. defined in ISO 14021, they have not been defined in EU legislation. Their 
meaning is therefore somewhat open to interpretation (not all stakeholders will be 
referring to the same material when they refer to “pre-consumer” waste). Having said 
that, for context, one of the most commonly used sets of definitions is from ISO 14021 
(Environmental Labels and Declarations): 

 Pre-consumer material: “Material diverted from the waste stream during a 
manufacturing process. Excluded is reutilization of materials such as rework, 
regrind or scrap generated in a process and capable of being reclaimed within the 
same process that generated it.”  

 Post-consumer material: “Material generated by households or by commercial, 
industrial and institutional facilities in their role as end-users of the product, 
which can no longer be used for its intended purpose. This includes returns of 
material from the distribution chain.” 

Based on this distinction, it can be argued that pre-consumer waste should not be 
allowed to count towards the attainment of recycled plastic content targets, as it is 
material diverted from the waste stream during a manufacturing process that was never 
placed on the market and could undermine the efficiency of the production process and 
deter waste reduction.77  

However, given that there is currently there is no distinction between, or definitions of, 
pre-consumer and post-consumer waste in EU waste legislation, as long as material 
fulfils the definition of plastic waste and is subsequently recycled (fulfilling the criteria 

                                                      

 

77 Zero Waste Europe (2021), Determining recycled content with the ‘mass balance approach’, 10 
recommendations for development of methods and standards. Joint position paper - February 2021, 
https://ecostandard.org/wp-content/uploads/2021/02/2021_zwe_joint-
paper_recycling_content_mass_balance_approach.pdf  

https://ecostandard.org/wp-content/uploads/2021/02/2021_zwe_joint-paper_recycling_content_mass_balance_approach.pdf
https://ecostandard.org/wp-content/uploads/2021/02/2021_zwe_joint-paper_recycling_content_mass_balance_approach.pdf
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set out in Section 4.1.2.3) it can count in the numerator; it does not matter where in the 
supply chain the plastic waste was produced. It is therefore unclear if there is a legal basis 
at present for this study to recommend the exclusion of recycled content originating 
from “pre-consumer waste” from counting in the numerator of the general calculation 
method. 

However, feedback from workshops has highlighted that some stakeholders strongly 
disagree with the inclusion of pre-consumer waste in the numerator of the recycled 
content calculation (for reasons detailed below).78 When setting future recycled content 
targets, the Commission should consider these arguments, and whether recycled plastic 
content derived from pre-consumer waste should be allowed to contribute. The decision 
may vary depending on the product category, value chain and the policy objective: 

 Pre-consumer waste may already be routinely recycled: In many sectors and 
supply chains, converters are already sufficiently incentivised to recycle pre-
consumer waste, as it is usually homogenous, clean, of known composition and 
relatively easy to recycle. It is typically more economical for a manufacturer to 
recycle their internally generated waste than to replace this lost material with 
additional virgin inputs. Therefore, allowing pre-consumer waste to contribute 
towards recycled content targets may be unlikely to incentivise any further 
beneficial behaviour change in many sectors, although there may be exceptions 
to this which should be investigated. 

 Alignment with policy objectives: The policy objective of the recycled content 
target should be considered. For some policy objectives (e.g., to reduce littering 
of particular items of post-consumer waste), it may be logical to exclude recycled 
content derived from “pre-consumer” material from the numerator to ensure the 
target is focused on driving demand from recyclate derived from post-consumer 
waste, therefore indirectly incentivising increase collection and recycling of such 
wastes. 

 Risk of artificial inflation of “pre-consumer” recycled content: Currently the 
quantities of material lost or wasted during production by plastic converters are 
thought to be relatively low (on average less than 5% and rarely more than 10% 
of material input), though there could be significant variation depending on the 
product. This is as would be expected in businesses where material inputs 
represent a significant portion of production costs, and there is therefore a 
strong financial incentive to minimise waste in a production line.79, 80 However, 
mandatory recycled content targets may introduce perverse incentives for 

                                                      

 

78 Task 1,2&4 workshop. PETCORE and ECOS both stated in interviews that pre-consumer material should 
not count as recycled content. This is also the position taken in a recent paper released by Zero Waste 
Europe, Rethink Plastic Alliance and ECOS: “Determining recycled content with the ‘mass balance 
approach” (February 2021). https://ecostandard.org/wp-content/uploads/2021/02/2021_zwe_joint-
paper_recycling_content_mass_balance_approach.pdf . 
79 Universiteit Gent and Centexbel-VKC Final report Research into the use of recyclate 
80 Interview with Plastics Recyclers Europe 

https://ecostandard.org/wp-content/uploads/2021/02/2021_zwe_joint-paper_recycling_content_mass_balance_approach.pdf
https://ecostandard.org/wp-content/uploads/2021/02/2021_zwe_joint-paper_recycling_content_mass_balance_approach.pdf
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businesses to either cease investing in reducing pre-consumer waste, or in some 
circumstances to artificially inflate the amount of pre-consumer waste produced, 
to ensure that such targets are met, particularly if the prices for recycled inputs 
from post-consumer waste recycling are high.  

Some stakeholders argue against this hypothesis, pointing out that to create “extra 
waste” would be likely to incur significant costs (both operationally and in terms of 
regulatory burden), and is therefore unlikely.81 In any case, this behaviour would be 
highly undesirable from a circular economy perspective, because it is more 
environmentally beneficial to avoid producing waste in the first place than to recycle it. 
Echoing this sentiment, Ellen MacArthur Foundation’s New Plastics Economy Global 
Commitment excludes pre-consumer content from its ambitions stating that “While in a 
circular economy it is encouraged that pre-consumer waste is kept in the system, the 
priority is to avoid such pre-consumer waste as part of an efficient production system.”82 

It is important to recognise that the level of the recycled plastic content target itself can 
be set according to the scope of what is included. This means, for example, that if 
recycled plastic materials from pre-consumer waste are deemed suitable to include in 
the attainment of a target, the target could be set at a higher level than would otherwise 
be set for such material from post-consumer waste alone. However, this approach also 
requires a detailed understanding of the potential contribution that recycled plastics 
materials from pre-consumer waste can make to a particular sector or product before 
setting the target itself. Such data is not widely or consistently available since there is no 
harmonised definition or measurement methodology for such material streams.  

Notably, there is some relevant precedent for excluding pre-consumer material from 
counting towards recycling targets. In the Packaging and Packaging Waste Directive 
(PPWD), Article 3(2) explicitly excludes ‘production residues’ from the definition of 
‘packaging waste’, and therefore excludes them from counting towards the attainment 
of recycling targets set out in Article 6. Also, the most recent guidance to Member States 
on the recycling rate measurement method states that inherent losses from the 
recycling process, which may be interpreted as pre-consumer waste in some cases, (i.e. 
extruded filter cake or fine dust) that are reground and reintroduced into a recycling 
process, should be excluded from the calculation to avoid double counting and an 
overestimation of the packaging waste recycled.83 This risk of double counting is also 
relevant in the recycled content calculation, if, for example, recycled plastic is input to a 
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production process, then lost as pre-consumer waste, but subsequently re-introduced 
into the process and recycled. 

It is important to highlight, however, that there may be instances where it is beneficial to 
allow pre-consumer recycled plastic material to count towards recycled content targets 
(depending on the product or sector in question). For example, there is a possibility that 
for certain products, pre-consumer waste is not routinely recycled (e.g. due to the 
specificities of the manufacturing process or a lack of economic incentive). In such 
circumstances, it may be beneficial to include pre-consumer material in the definition of 
recycled plastic content so as to incentivise the use of this material. 

If the Commission does decide, for a specific product group, a distinction between pre-
consumer and post-consumer waste is necessary, this must be clarified in the primary 
legislation with accompanying definitions. In these cases, the calculation rules will have 
to provide clarity (and product specific guidance) on which materials are classified as 
pre-consumer (or any other classification that may be deemed more suitable).  

4.3.1.1 Pre-consumer Waste in Existing EU Legislation   

Given that it is currently unclear if there is a legal basis for the exclusion of recycled 
content originating from pre-consumer waste from the numerator at present, it should 
be considered how any future legislation that does create the grounds for such a 
distinction may interact with the existing body of EU legislation. This has been explored 
preliminarily here, though further work will be needed if the Commission does decide to 
adopt the commonly used industry terminology.  

According to the WFD, a material must be a waste before it can be recycled, and a 
material can only be considered a waste if the holder “discards or intends or is required 
to discard” it. Comparatively, it is straightforward to determine whether post-consumer 
material is waste and is therefore able to be recycled. For example, if post-consumer 
material has entered the waste collection system, it has clearly been discarded. In 
contrast, it is more difficult to apply this test to pre-consumer material. This is especially 
the case where manufacturers are re-utilizing material from their own internal 
processes. For example, if a material was always intended to be re-utilised by the 
converter (i.e. input back into the manufacturing process), then it could be argued that it 
cannot meet the definition of a “waste”.  

ISO 14021 attempts to clarify the pre-consumer material that can count as recycled 
content by stating that “rework, regrind or scrap generated in a process and capable of 
being reclaimed within the same process that generated it” does not count as recycled 
content. However, this statement in itself is open to interpretation depending on what 
the scope and system boundary of a “process” is; in its broadest sense, it could exclude 
all re-utilised pre-consumer material from being classed as recycled content.84 Some 
stakeholders interviewed mentioned the concept of the material leaving the production 
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site as evidence that it has become waste. However, with the increasing specialisation of 
industrial processes, this cannot be taken as definitive evidence (also, it is possible that a 
recycling process could be located within the same ‘site’ as the production process, with 
material designated as waste on site – although this might give rise to an additional and 
costly regulatory burden for the site).85  

Furthermore, the concept of a by-product introduces further complications. As set out in 
Article 5 of the WFD and further clarified in the Communication from the Commission to 
the Council and the European Parliament on the Interpretative Communication on waste 
and by-products (COM/2007/0059 final), a by-product is a “substance or object resulting 
from a production process the primary aim of which is not the production of that 
substance or object”. A material must also meet all four of the following conditions 
outlined in Article 5 of the WFD to be considered a by-product:  

 “(a) further use of the substance or object is certain; 

 (b) the substance or object can be used directly without any further processing 
other than normal industrial practice; 

 (c) the substance or object is produced as an integral part of a production process; 
and 

 (d) further use is lawful, i.e. the substance or object fulfils all relevant product, 
environmental and health protection requirements for the specific use and will 
not lead to overall adverse environmental or human health impacts.” 

If a material is considered a by-product, then by definition it cannot be considered a 
waste and therefore cannot be recycled (and by extension, cannot “count” as recycled 
content). There is EU guidance available on how to make case by case judgements on 
whether a material is a waste or a by-product, which includes a decision tree.86 However, 
feedback from stakeholders suggests that for some materials ambiguity still remains 
around whether it is a by-product or a waste.87 

Overall, therefore, stakeholders suggest that current definitions and guidance (including 
both ISO14021 on pre consumer waste and the EU guidance on by-products) are not 
clear enough, likely because they are designed to be generally applicable to all materials 
and processes. The Circular Plastics Alliance (CPA) is currently working on developing 
more detailed guidance on pre-consumer material for some plastic specific products and 
sectors, which is likely to be a useful starting point should the Commission elect to 
develop its own guidance on the topic in the future.88 
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In terms of verification, existing recycled content certification schemes have had to 
contend with the challenges around pre-consumer recycled content claims already. The 
approaches taken to determine whether or not a pre-consumer material can count as 
recycled content are summarised in Section 3.2.4.1 and in Appendix A.3.0. In summary, 
most schemes rely on the definition of pre-consumer waste in ISO 14021 and adherence 
to this is assessed on a case-by-case basis by an independent auditor, with expert 
opinion playing a key role in the final decision. Some schemes have developed more 
detailed internal guidance above and beyond the ISO 14021 definition, for example, 
specifically stating that plastic which undergoes a size reduction only (cutting, shredding, 
grinding) cannot count as recycled material.89 Other schemes require supporting 
evidence such as a waste permit or historical data on average waste yields to help 
validate claims. Most stakeholders interviewed highlighted a need for better guidance 
around recycled material originating from pre-consumer waste to reduce the need for 
individual interpretation. 

Finally, if future legislation is designed to exclude pre-consumer waste from counting 
towards recycled plastic content targets, it would also be worth considering whether for 
specific sectors or products, an industry average pre-consumer waste yield could be 
agreed upon (i.e. the percentage of plastic input which becomes “waste” during the 
manufacturing process). This could then act as an upper limit on the volume of pre-
consumer recycled content that is able to be claimed for specific sectors or products and 
reduce the potential incentive to “inflate” pre-consumer waste. This limit could be re-
evaluated based on industry best practice or reduced over time to encourage more 
efficient production and would enable a robust calculation while minimising 
implementing burden. 

Summary and Recommendations 

 Currently there is no distinction between pre-consumer and post-consumer 
waste in EU legislation. Therefore it remains unclear if there is a legal basis for 
the exclusion of recycled content originating from pre-consumer waste from 
the numerator. 

 Nevertheless, when a recycled content target is introduced, a decision should 
be taken regarding the inclusion or exclusion of pre-consumer recycled content 
in the numerator. The decision may vary depending on the product category, 
value chain and the policy objective.  

 The recycled content target itself can be set according to the scope of what is 
included (i.e. the target can be increased to account for the fact that pre-
consumer recycled content is included in the numerator). 

 If, for a specific product group, a decision to exclude pre-consumer recycled 
content from the numerator is made, this must be clarified in the primary 
legislation with accompanying definitions. In these cases, the calculation rules 
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would need to provide further product-specific guidance on which materials 
are classified as pre-consumer, potentially making use of average values for 
deductions to limit implementing burden.  

4.3.2 Additives and Fillers 

Additives are added to polymers to aid processing and give the finished product specific 
functional properties such as antimicrobial, antioxidant, biodegradability, lubrication, 
fragrance, heat and light stabilisation properties. Fillers are a category of additive 
intended to provide bulk (often at lower cost than the main polymer(s)) in a plastic 
product, whilst retaining or enhancing the engineering properties of the plastic.  

Worldwide, the proportion of additives, including fillers, for plastics is estimated at +/- 
10% of total polymer production.90 In general, additives and fillers form part of the 
polymer matrix during the plastic product life and, in the case of mechanical recycling, 
remain in the recyclate (albeit to varying degrees) and therefore to some extent in any 
recycled content used to create a new product. 

This section provides an assessment of how additives and fillers are currently used in 
plastic production, their behaviour within mechanical recycling processes, and within the 
resulting recyclate used in subsequent conversion processes. This is with a view to 
identifying whether additives and fillers should be “counted” within the calculation of 
recycled plastic content, and the likelihood of any under/overestimation of the 
numerator or creation of perverse incentives that may be associated. Related issues 
associated with Substances of Very High Concern (SVHC) and related to recycled plastics 
intended to come into contact with food are also explored.   

4.3.2.1 Use of Additives and Fillers in Plastics 

Additives and fillers are widely used in varying proportions for different polymers and 
products, depending on the desired properties of the final product. The European 
Chemicals Agency (ECHA) recently mapped 400 functional additives in plastics and 
defined additives: 

“An additive was defined according to Article 3(7) of Commission Regulation (EU) No 
10/2011 on plastic food contact materials, meaning a substance which is 
intentionally added to plastics to achieve a physical or chemical effect during 
processing of the plastic or in the final material or article, and which is intended to be 
present in the final material or article.”91 

There are four main categories of additives: 

1. Functional additives (plasticisers; flame retardants; stabilisers (antioxidants, UV, 
heat); Reinforcements (glass fibres; carbon fibres);slip agents;  
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2. Lubricants (internal, external, combined); anti-statics; curing-agents; blowing 
agents; and biocides); 

3. Colourants (soluble (e.g. azo-colourants); organic pigments; inorganic pigments; 
special effect); and  

4. Fillers (mica; talc; kaolin; clay; calcium carbonate; barium sulphate; wood; wax). 

Of particular interest in the context of this study is the role of fillers, which are used 
primarily to cheaply bulk out material, as opposed to giving any properties to the plastic 
(although some do so, particularly related to the physical properties of the material).  

In many plastic products, particularly within the packaging sector, the proportion of non-
filler additives is relatively low (estimated by stakeholders to be within the range of 500 
– 2500 ppm, with considerable variation by polymer92). In PET packaging applications, 
the proportion is noted to be particularly low.  Similarly, the use of fillers in packaging 
applications was not thought to be particularly significant (within the 1-2% range), 
although this is considerably higher in other sectors using plastic products (automotive, 
construction, leisure products).93 

In PVC plastic products used in the construction sector, for example, the additives and 
filler proportion can be over 60%.94 It is difficult to find detailed published information 
on the use of different additives in specific polymers and applications as this information 
is usually commercially sensitive. Because different specific products have different 
design specifications, even products made from the same polymer for the same 
application can make use of very different additives. This makes it difficult for recyclers, 
reprocessors and converters to know the exact mix of additives that were used in plastic 
that has been received for recycling and subsequent production. 

This issue is key, since additives are rarely bound to the plastic polymer, and instead sit 
in the polymer matrix (in effect being ‘set’ within the resin). Only reactive organic 
additives (such as some flame retardants) react with the polymer and become part of 
the chain. Additives that sit within the polymer matrix form a homogeneous material 
and in general do not migrate or leach out of the plastic during its use phase. Therefore, 
when a plastic is recycled via mechanical recycling, the additives and fillers tend to 
remain within the plastic matrix and form part of the recyclate and any new product the 
recyclate is used to make. Although some proportion of additives and fillers may be 
removed during the washing/ decontamination steps within the recycling/ reprocessing 
stages, it is not possible to know to what extent this is the case. Additives and fillers that 
remain in recycled plastics may additionally be “used up” – still physically present, but 
inactive from the perspective of the properties they were intended to impart. The 
presence of additives and fillers within the recyclate therefore impact the applications in 
which it can be used, and its production efficiency within a given process, as discussed in 
Appendix A.5.0. However, from the perspective of the calculation methodology, it is the 
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concentration of additives and fillers in plastics that is of primary interest, and whether 
or not they should count as “recycled plastic material” in the numerator.   

4.3.2.2 Additives and Fillers in the Recycled Content Calculation 

In this section, the potential for inclusion of additives and fillers in the calculation of 
recycled plastic content calculation is discussed. At the outset, we identify two types of 
recycled additives and fillers; those which have been recycled from plastic waste (either 
together with, or separately from, the polymer) and those which have been recycled 
from non-plastic waste. An additional category is that of virgin additives and fillers, that 
are added to recycled plastic. The inclusion of any (or all) of these in the numerator of 
the calculation needs to be considered carefully. The arguments for and against their 
inclusion are presented in this section, which is broken down into consideration of three 
specific cases: 

 recycled additives and fillers that have been derived from plastic waste, which 
have either: 

o been recycled together with the polymer; or 
o been recycled separately from the polymer; 

 recycled additives and fillers, derived from non-plastic waste, that have been 
recycled separately from the polymer; and 

 virgin additives and fillers that form part of the input materials (alongside 
recycled plastics) to a production process. 

It is noted that stakeholders have been divided in their opinion on the extent to which 
additives and fillers should be included within the calculation of recycled material, with 
some, such as ECOS, against the inclusion of all non-essential additives in the numerator; 
stating in a recent report, “Allowing additives to count towards the recycled content 
targets risks creating perverse incentives and weaken efforts for toxic-free and 
recyclable plastics”.95 Others hold the opinion that any recycled molecule which is 
replacing virgin material should count as recycled content, including the substitution of 
virgin additives and fillers with recycled ones. 

4.3.2.3 Recycled Additives and Fillers Derived from Plastic Waste 
Recycled Together with the Polymer 

As per the definition of plastic within the SUP Directive (set out in Section 4.1.2.2) a 
plastic is “a material consisting of a polymer as defined in point 5 of Article 3 of 
Regulation (EC) No 1907/2006, to which additives or other substances may have been 
added, and which can function as a main structural component of final products, with 
the exception of natural polymers that have not been chemically modified”. This 
suggests that additives form a part of the plastic itself, and therefore, if recycled 
together with the polymer, should be included for consideration as “recycled plastic” in 
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the numerator of the calculation for single use plastic beverage bottles. This approach 
could potentially be applied to recycled plastic content in plastic packaging more 
generally, since, as noted above, the additive and filler content in such applications is 
low, and unlikely to be problematic from the perspective of the potential for 
overestimation of the numerator.  

However, for applications where the additive and more specifically, the filler content can 
be much higher, a different approach may be needed. This is because there may be an 
incentive in such applications to inflate the reported amounts of recycled plastic content 
by utilising high quantities of low quality (and therefore cheaper) material, which will not 
drive demand for recycled plastic and so is sub-optimal from a circular economy 
perspective. Again, this issue should be considered in the context of the policy objectives 
of the particular recycled content measure under consideration. However, it does seem 
clear that to enable additive and fillers to be excluded from the numerator, the 
definition of plastic in the relevant legislation would need to support the exclusion of 
additives and fillers, unlike in the case of the definition of plastic at Article 3 (1) of the 
SUP Directive.  

It is noted in this regard that initial engagement with industry stakeholders suggests that 
there is no incentive to inflate the filler content of plastics. This is partly because, 
overuse of fillers may result in lower quality outputs that do not give the properties 
required by the customer or lead to increased scrap rates. In addition, plastics with high 
filler content can cause problems for recycling over the course of multiple use cycles, as 
discussed in Appendix A.5.1 and as this becomes an increasing consideration at the 
product specification and design stage, may become increasingly disincentivised.  

If, however, for a particular product/ sector, it is deemed necessary to exclude additives 
and fillers from the calculation of recycled plastic content, it must be considered 
whether this is feasible. One option to address these concerns could be to exclude 
additives and fillers from the numerator of the calculation completely and instead only 
include the polymer; or alternatively, to limit the proportion of the recycled content that 
can be additive or filler.  

To exclude additives and fillers from the numerator of the calculation, the polymer 
proportion of recycled content would need to be calculated. This poses significant 
challenges for mechanical recycling, as it would require frequent testing of recyclate or 
potentially assigning a factor for the average proportion of additives and fillers in 
recyclate produced from a particular waste stream and recycling process, which will then 
be excluded from the numerator. The establishment of such acceptable factors or 
thresholds for additive/ filler content within recycled plastic content would therefore 
require different ‘average additive and filler content’ factors for different recycled inputs 
to be developed and regularly updated to reflect innovations in technology and 
materials. For example, for PET used in packaging, a low proportion of additives or fillers 
are typically used, so the factor would be very small and for some PVC products, where a 
high proportion of additives and fillers are sometimes used, the factor could be much 
larger. Calculating these factors and ensuring that they stay up to date would be 
administratively burdensome, as would verification and enforcement. 
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To exclude the recycled additive and filler content on a more batch or process specific 
basis would require regular testing. As discussed in previous sections, the required tests 
are currently available, but their use is not widespread due to relative lack of demand 
and consequent high cost. Some stakeholders have projected that as recycled content 
use increases, the need for testing and sampling procedures will also increase, which 
would be likely to lead to a reduction in unit cost of testing. In this case, the 
requirements for food contact plastic applications are noted, wherein stringent testing is 
already required. It would be sensible for any additional testing requirements for 
recycled content targets to align with the current testing requirements for food contact 
applications. 

4.3.2.4 Recycled Additives and Fillers Derived from Plastic Waste 
Recycled Separately from the Polymer 

For additives and fillers which have themselves been separated from a plastic waste 
polymer matrix and subsequently added to a new plastic product, it is not yet clear 
whether they should be included as part of the numerator of the recycled plastic content 
calculation. This is currently a theoretical debate as there is no evidence that any 
additives or fillers are currently being extracted from plastic waste in this way and 
redeployed at scale. It seems the most likely example in coming years will be that of 
flame retardants, extracted in chemical or physical recycling processes, which 
stakeholders suggest could possibly be reutilised as an additive to new plastics.96  

Another possible example was referenced in a question during the Task 3 workshop. It 
related to chemical products, produced from chemical recycling, which are subsequently 
manufactured into additives and fillers. The question asked if these additives and fillers 
will be included in the numerator of the calculation. This question needs to be 
considered further as part of subsequent stages of the project. 

It could also be possible for lower-grade recycled plastic to be used as a filler, although 
we have found limited evidence of this as part of our research. This material would 
logically be difficult to exclude from the scope of recycled plastic content, even if in 
effect used as a filler, if it was both recycled and plastic. Consideration could be given in 
future legislation to the option of only including the polymer content of the recycled 
plastic filler in the numerator, although this seems tenuous in the context of the plastic 
definition in the SUP Directive. 

On the other hand, in the case where additives and fillers, recycled within the polymer 
matrix, are counted as recycled material in the numerator, it follows that additives and 
fillers extracted from plastic waste which replace virgin additives or filler in the 
production of a new plastic product should also be included as recycled content in the 
numerator. In theory, this could lead to a plastic product which reaches an applicable 
recycled content target purely through its additive and filler content. For example, if 
there is a recycled content target of 20% and the plastic contains 40% additive or filler 
and 60% polymer, 100% of the polymer could be derived from virgin material if over 50% 
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of the additive and filler is derived from recycled plastic. This is arguably acceptable for 
fillers made from recycled plastic as recycled polymer is being used, even if it is as a filler 
as opposed to as the primary polymer. Stakeholders, in general, agreed with this 
position.  

The debate is whether it would also be acceptable if the entirety of the recycled content, 
or numerator, is not a plastic or a polymer. For example, if in the example above, the 
recycled content target was reached only through the inclusion of recycled flame 
retardant. This debate relates strongly to the definition of recycled content and recycled 
plastic which has been discussed in Section 4.1.2.  

The issue is whether it is the intention of the relevant legislation. If these additives and 
fillers recycled from plastic are included in the numerator, the possible scope of these 
additives and fillers will also need to be clearly defined. One possible grey area relates to 
bottom ash from the incineration of plastic waste which can be used as a filler and could 
be argued is (at least in part) recycled plastic. However, this would appear to fail to meet 
the test of a recycling operation under the WFD. 

For these discussions, the significance or impact is greatly reduced with low additive and 
filler content in plastic products. Therefore, for applications such as packaging where the 
additive and filler content is low, allowing these additives and fillers to remain in the 
numerator is unlikely to be significant, is in line with the definitions for plastic and 
recycled plastic outlined in the SUP Directive, Section 4.1.2, and reduces the complexity 
of the calculation. However, for other applications with higher additive and filler 
content, the inclusion of these additives and fillers within the numerator may need to be 
reviewed in more detail. Exclusion of these additives and fillers from the numerator of 
the calculation would need to be supported by the relevant directive applicable to that 
plastic application and will likely be based on analysis of the likelihood of achieving any 
recycled content targets through additive and fillers alone.   

In the Task 3 workshop a question was asked related to additives and fillers, extracted 
from plastic waste which are not used in the production of the plastic product the 
recycled content measurement relates to. For clarity, any material, which is not input 
into the plastic product the recycled content measurement relates to, will not be 
included in either the numerator or the denominator of the calculation. The material 
has, in effect, been lost to the system. 

4.3.2.5 Additives and Fillers Recycled from Non-plastic Waste 

For those additives and fillers which have been recycled from non-plastic waste, it is 
unclear if these should be included within the numerator of the calculation. Examples of 
additives and fillers falling into this category include recycled glass, which can be used as 
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a filler in plastics which have been injection moulded or blow moulded,97 and fillers 
derived from recycled wood used in plastic building products.98  

Including these additives and fillers in the numerator of the calculation could incentivise 
the use of these additives and fillers over recycled polymer to reach recycled content 
targets. This is because, some non-plastic waste derived recycled additive and fillers, 
such as recycled glass, are inexpensive and therefore it could be assumed that it could be 
much cheaper to meet a recycled content targets through inclusion of recycled additive 
or filler from non-plastic waste, than by recycled polymer. Therefore, there would be 
less of an incentive to include recycled polymer in the new product and instead 
manufacturers may rely on recycled non-plastic derived additives and fillers, to meet 
recycled content targets. Including these additives and fillers in the numerator could also 
lead to perverse incentives or misclassification where manufactures of materials which 
can be used as additives or fillers are encouraged to produce more waste, or classify by-
products, or materials which currently are not classified as waste, as waste, so that they 
can be used as low-cost recycled content. 

As in the section above, the basis for a decision on whether to include these additives 
and fillers in the numerator relates to the intention of the legislation. To exclude these 
additives and fillers from the numerator, the relevant legislation would need to be clear 
that allowed recycled content would have to derive from waste plastic. It can be strongly 
argued that this is the case regarding the beverage bottle recycled content targets in the 
SUP Directive, as they clearly relate to ‘recycled plastic’ content and on the basis of the 
discussion in Section 4.1.2.3, this can only derive from waste plastic. 

In subsequent stages of the project, further research and stakeholder engagement was 
undertaken to understand the significance of recycled additives and fillers derived from 
non-plastic waste for different polymer groups and applications (see Section 6.0).  

4.3.2.6 Virgin Additives and Fillers Added to the Recycled Content 

Additives and fillers which are produced from virgin material and are added to recycled 
content should not be included in the numerator of the calculation and only be included 
in the denominator (i.e. as part of the total mass of the plastic product). This position has 
been broadly supported by stakeholders and is based on the fact that these additives 
and fillers are derived from virgin material, have never been a waste or undergone 
recycling and cannot therefore be considered as recycled. 

Summary and Recommendations 

 The current positions on additive and filler inclusion in the calculation is that: 

 additives and fillers included as part of the polymer matrix, in plastics which 
are recycled into recycled content, will be included within the numerator of the 

                                                      

 

97 Michael Tolinski (2009) Overview of Fillers and Fibers, Additives for Polyolefins 
98 Kamal Babu Adhikary (2008) Development of wood flour recycled polymer compostive panels as buliding 
materials, 2008, https://core.ac.uk/download/pdf/35459585.pdf 
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recycled content calculation for applications such as packaging where the 
additive and filler content is low. For other applications, where additive and 
filler concentrations may be much higher, an alternative approach may be 
needed; 

 for additives and fillers which have themselves been extracted from plastic 
waste and are subsequently added to new plastic products, this is currently a 
theoretical discussion as it seems instances of this are very limited. However, if 
technology develops so that their use increases, their inclusion within the 
numerator is unlikely to be significant for applications such as packaging where 
the additive and filler content is low. For applications where there is a higher 
additive and filler content these additives and fillers may need to be excluded 
from the numerator to prevent perverse incentives; 

 for additives and fillers which have themselves been recycled from non-plastic 
waste and are subsequently added to plastic products, their inclusion within 
the denominator is unlikely to be significant for applications such as packaging 
where the additive and filler content is low. For applications where there is a 
higher additive and filler content these additives and fillers may need to be 
excluded from the numerator to prevent perverse incentives, but by taking an 
approach similar to that adopted in the SUP Directive, it can be strongly argued 
recycled content has to derive from waste plastic; and 

 additives and fillers which are produced from virgin material and are added to 
recycled content or plastic shall not be included in the numerator of the 
calculation and only be included in the denominator. 

For additives and fillers recycled from waste plastic, either within the polymer matrix 
or separate to, and those recycled from non-plastic waste, the exclusion of these 
additives and fillers from the numerator of the calculation will need to be supported 
by the definitions of recycled plastic and plastic within the relevant legislation. For 
plastic packaging and specifically PET beverage bottles, these definitions have already 
been defined in the SUP Directive as outlined in Section 4.1.2.    

 

4.3.3 Moisture Content 

Moisture within recycled plastic material may need to be adjusted for in the calculation 
in order to ensure that the mass of the material in the numerator as comparable to that 
in the denominator as far as possible. This is likely to be of greater concern for some 
recycled plastic polymers than others (e.g. polymers that are not hygroscopic, such as 
polyolefins, are less moisture absorptive/ retentive than others like PET and nylon). 
However, even those that are less absorptive are likely to have some surface moisture, 
particularly if stored outdoors.  

For packaging, it is noted that the approach used to calculate the recycling targets in the 
PPWD requires that both numerator and denominator should relate to dry weight (0% 
moisture), with natural humidity rates in packaging waste that exceed that of the 
material placed on the market by more than 5% being subject to further verification. 
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Hence, in order to be consistent with this Directive, it seems sensible to use dry weight 
in the recycled content calculation for beverage bottles as specified in the SUP Directive.  

However, additional complications may arise in using this approach where recycled 
plastics represent only one component/ material in a final product (i.e. if the 
denominator comprises of both plastic and non-plastic components of a product). In this 
case, the natural humidity rate of such a product may be higher than that which may be 
expected in a 100% plastic alternative due to the presence of other, non-plastic 
materials/ components (e.g. paper, which is highly hygroscopic). Requiring that the 
moisture content of recycled plastic inputs do not exceed the natural humidity level of 
such a product may therefore allow for overestimation of the recycled plastic content in 
some cases. It may therefore be necessary to further specify that such requirements 
would apply on the basis of the natural humidity level of the specific plastic component 
within a product.   

In assessing the extent to which moisture is likely to be an issue in the calculation 
methodology more generally, it is worth noting that recycled flakes and granulates are 
usually dried after the washing step as part of the recycling process, or prior to input into 
the conversion process, so the moisture content in the input material at that stage 
should already be very low.  

Although information on the moisture content of a batch of waste plastic is optional to 
be provided to the purchaser by the supplier, based on EN 12099, usually, the quality 
requirements for waste plastic are chosen and defined by purchasers in their contract 
technical specifications, the evolution of which follows the trends in industrial and 
plastics applications and the tolerances of various production processes. If moisture 
content is specified in the contract, then dry weight can be calculated using this 
specification and if this parameter is not specified then the manufacturer would have to 
test moisture content for each batch. Given that moisture can disrupt the plastic 
production process and affect the cosmetic, and sometimes structural, quality of plastic 
outputs, it is likely that producers will tend to have this information already and be trying 
to minimise moisture on recycled plastic inputs. From this perspective, a deduction for 
moisture in the general calculation methodology is likely to be unnecessary.  

In addition, the proportion of moisture in recycled plastic material inputs that are 
acceptable or tolerated in the conversion process can be deemed inherent to the 
process and therefore reasonably considered to make its way into the final converted 
product. From this perspective, such tolerated levels of moisture should not be deducted 
from the numerator of the calculation.    

Finally, there must be further consideration of residues from the cleaning/ 
reconditioning process that are not addressed through drying, and whether such 
residues would count towards attainment of recycled content targets. It is suggested 
that such residues are likely to be relatively insignificant, and therefore could be 
classified as non-moisture, non-target material. If the levels of residue is within the 
acceptable limits for the conversion process it will be relatively insignificant should be 
included as inherent and therefore part of recycled content, and not deducted. In this 
case, it is expected that the proportion of such residues should be specified in the supply 
contract and perhaps in the quality check report. Further investigation is required to 
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confirm whether such residues are likely to be significant in any particular plastic 
applications, and if so, they should be considered in the same way as other impurities 
and contaminants as set out in the next section.  

Summary and Recommendations 

 The numerator should, as far as possible, be comparable to the denominator, 
with natural moisture levels either included in both, or excluded from both 

 Moisture content is likely to be a minor consideration since the majority of 
moisture in recycled plastic is normally removed prior to input to conversion 
process. In general, therefore, it is unlikely that there will be need for further 
deductions for moisture content within the recycled content calculation for 
either the numerator or denominator. 

 Moisture levels that are acceptable for the conversion process should be 
considered inherent to the material and need not be deducted from the 
calculation. 

 Further consideration may be needed for some applications e.g., where a 
significant proportion of non-plastic components are included in the 
denominator (though in most cases, significant non-plastic components should 
be excluded from the denominator). 

 

4.3.4 Impurities and Contaminants  

Impurities and contaminants refer to materials that are not targeted or intentionally 
added to a polymer to form a plastic, but end up in the final product or waste stream 
(e.g. paints, inks, adhesives, particles of metals, fibreglass, coatings, non-target 
polymers, paper, etc.). They are distinct from additives, which are intentionally added to 
plastics and intended to be present in the final material or article (see Section 4.3.2).  

It is noted that impurities and contaminants are more likely to be present in higher levels 
in secondary raw materials compared to primary equivalent. This is because this material 
was at some point mixed with other recyclates and no sorting process has a 100% 
efficiency, hence some contamination is usually carried over from one step to another. 
However, a large proportion of the impurities and contaminants in plastic waste are 
removed during the sorting, washing and decontamination steps in the recycling 
process. It is also to be noted that primary material may also include some non-target 
material (dust etc).  

Additionally, contracts for the purchase of raw material (primary or secondary) are 
usually linked to material specifications which outline a maximum threshold for 
impurities and contaminants based on what can be tolerated within the conversion 
process. On this basis, it does not seem relevant to deduct any contamination if it is 
ultimately used in the product itself. However, if this is removed upfront (in additional 
pre-processing steps including decontamination and washing) then it logically should not 
be taken into account. Only material entering the final manufacturing process should be 
accounted for in the numerator and denominator.  
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This approach would be consistent with the PPWD measurement method for calculating 
attainment against the recycling targets, which does not deduct trace elements of non-
target material after the calculation point, as these are deemed acceptable to the 
manufacturing process and thus are recycled into a new product, material or substance. 
For packaging, it would therefore seem sensible not to seek to deduct impurities and 
contaminants that may be tolerated in the conversion process.  

In terms of how applicable this is to other sectors, further research is required in the 
course of the study to see if any plausible but more extreme cases would distort the 
calculation of recycled content. The role of the underpinning legislation and definitions 
in determining this is also important. For example, consideration should be given to how 
impurities and contaminants should be treated in the calculation denominator. The 
decision is likely to be somewhat dependent on the extent to which the inclusion of 
these materials in the definition could be exploited by manufacturers to inflate the 
percentage of “recycled plastic” in a product, for example, by encouraging the use of 
recycled materials that are lower in quality (containing more impurities and 
contaminants). This risk is likely to vary significantly between sectors and product types 
depending on the acceptable thresholds for such non-target materials in the relevant 
conversion processes – the higher the threshold for acceptance of impurities/ 
contamination, the higher the associated risk.  

If it was concluded that these materials should be excluded from the recycled content 
calculation for a certain application, a possible option to reduce the burden of 
measurement and administration could be to deduct a default value from the numerator 
to account for these materials. This would need to be considered in greater detail to 
understand if a singular default value could be robustly calculated and applied across the 
board or if different default values would need to be applied depending on recycling 
method etc. If different values are required, this could become challenging to implement 
and values would require constant update and verification leading to significant 
administrative burden.  

In cases where the acceptable threshold for impurities and contaminants is already low, 
however, including these materials in the recycled content calculation would have a 
negligible influence on the final percentage of recycled content. It might be that as the 
recycled content calculation method for such products is developed in more detail, it is 
deemed impractical or excessively burdensome to exclude these materials given the 
limited influence they are likely to have on the overall calculation in the content of the 
policy objectives.  

It is noted that in the case of packaging, these considerations are also related to those 
made under the relevant regulations on recycled plastic materials and articles intended 
to come into contact with food (Regulation 282/2008), similar regulations for other 
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contact-sensitive applications like pharmaceuticals99 and cosmetics100. These regulations 
specify migration limits for various substances present in materials that come into 
contact with food, including recycled plastics. In this case, contaminants that stem from 
the former use of recycled plastics (legacy chemicals) are a particular concern, and, in 
practical terms, limit the extent to which recycled plastic can be used in contact-sensitive 
applications. In order to assess this, the extent to which a given recycling process is able 
to decontaminate material is evaluated, alongside the input stream itself (which 
normally must contain no more than 5% materials from non-food contact applications). 
In such applications therefore, it can be assumed that levels of impurities and 
contaminants are already very low and may therefore not need to be addressed in the 
calculation methodology. However, it may be relevant for other applications/ sectors 
where the contamination levels in recycled plastics are not as closely regulated. 

 

Summary and Recommendations 

 Contaminants should not count towards the attainment of recycled content 
targets (if made clear in underpinning legislation and definitions). 

 For applications where tolerance for contaminants is very low, levels of 
contamination that are acceptable to the conversion process are deemed to be 
inherent to the process. No further deductions are required as their influence 
on the calculation should be negligible. 

 However, if contaminants are removed from recycled materials during 
additional pre-processing steps (e.g. decontamination and washing), i.e. after 
recycling but prior to conversion, then they should be excluded from the 
calculation.  

 Further research is required for other products/applications to see if any 
plausible but more extreme cases would distort the calculation of recycled 
content if contamination were included and if, for those applications, a method 
such as applying a default value would need to be considered. 

4.3.5 Efficiency of Uptake of Recycled Material  

The general methodology for the calculation of recycled content in plastic products must 
also take into account potentially higher levels of production losses (or scrap rates) 
associated with the input of recycled plastic materials. This specific aspect reflects the 
supposition that secondary raw material could act differently in the manufacturing 
process compared to the equivalent virgin material and therefore that special 

                                                      

 

99 See https://www.bpf.co.uk/design/recycled-content-used-in-plastic-packaging-applications.aspx, 
Regulation (EU) 2017/745 of the European Parliament and of the Council of 5 April 2017 on medical 
devices 
100 See Section 3.4 of Commission Implementing Decision on Guidelines on Annex I to Regulation (EC) No 
1223/2009 on cosmetic products 
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consideration should be given to not overestimate the amount of recycled content 
included in the final product.  

The overestimation in this case would result because scrap (purge scrap, rejects, offcuts, 
etc.) would rightly not count in the estimation of the denominator (final product placed 
on the market), but would be included in the numerator, if it were estimated at the 
point of input into the process with no further deductions. This may then provide an 
economic incentive for converters to use lower quality recyclate with higher scrap rates 
in order to claim higher recycled content levels at a lower cost. This suggests that scrap 
and rejects should be deducted from the numerator, although apportioning a particular 
share of the scrap to recycled material inputs separately from the virgin inputs is likely to 
be challenging.  

This would need to be assessed by the site as to whether using recycled material leads to 
additional rejects and/or scrap rate, under what conditions, and to what extent that 
would mean overall recycled content in the final product is lower than initially calculated 
at the point of input into the process. Alternatively, a less burdensome approach could 
be that the losses are apportioned in the same ratio as the input materials, such that if 
recycled plastics account for 20% of the input material, then 20% of the losses should be 
deducted from the estimate of the numerator, even if in reality they might account for a 
greater proportion of such losses. A default value for uplift of such a value could also be 
applied (e.g. 10% higher than the relative proportion of recycled content inputs), though 
it is unclear how such default values could be developed for different plastic applications 
in an analytically sound manner without incurring significant additional implementation 
costs.   

Whether or not such an adjustment is needed is debatable, depending on the likely 
levels of the overestimation possible, as well as the extent to which this is likely to be 
exploited. In this respect, firstly, it is noted that to a large extent, plastic converters will 
already be aware of the efficiency losses associated with the use of particular recycled 
polymers of particular qualities in various applications and will seek to mitigate this, as 
higher scrap rates engender additional costs and the need for additional material inputs 
in order to meet a particular specification of output. Second, it must be noted that all 
conversion processes are associated with a degree of “inherent losses” that are intrinsic 
to the process itself, and that should not be deducted from the numerator as they are 
unavoidable. Similarly, the use of recycled plastic can often be associated with a certain 
degree of efficiency loss, even where recyclate of a high quality has been used – in this 
case, what counts as inherent losses within conversion processes that include recycled 
plastics is still likely to be higher than that for the same process using only virgin inputs. 
Finally, it is common practice for industry to reuse scrap and offcuts within the 
production process, implying that some portion of the scrap does in fact make it into the 
final product. This is linked to the earlier discussion around whether pre-consumer 
plastic waste should count as recycled material or whether this constitutes double 
counting where such waste is reused within the same process that manufactured it.  

It is therefore suggested that scrap that is not reutilised may need to be deducted from 
the estimation of the numerator in order to make sure this is comparable to the 
denominator. However, the degree to which such scrap constitutes an “inherent loss” 
from the conversion process must be considered further in the context of specific 
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products and sectors, to ensure that producers are not unfairly penalised for 
unavoidable losses. In most cases, there would be no incentive for converters to 
introduce inefficiencies in their processes in order to overinflate recycled content claims. 
If it were found that for a particular product, such risk was significant, then a threshold 
may have to be defined beyond which scrap losses can no longer count as “inherent” to 
the conversion process, and must therefore be deducted. Additionally, care must be 
taken to avoid double counting in the numerator.   

Summary and Recommendations 

 Scrap that is not reutilised may need to be deducted from the estimation of 
the numerator in order to make sure this is comparable to the denominator.  

 However, the degree to which such scrap constitutes an “inherent loss” from 
the conversion process must be considered further in the context of specific 
products and sectors, to ensure that producers are not unfairly penalised for 
unavoidable losses.  

 If it were found that for a particular product, such risk was significant, then a 
threshold may have to be defined beyond which scrap losses can no longer 
count as “inherent” to the conversion process, and must therefore be 
deducted. 

 A deduction from the numerator based on efficiency losses on account of 
incorporating recycled materials is not recommended for inclusion in the 
general methodology  

4.3.6 Bio-based Plastics 

Bio-based plastics are plastics which derive wholly or in part from biological resources 
e.g. agricultural crops. For the purposes of this study, they can be categorised under two 
types; drop-in and novel. 

Drop-in bio-based plastics are direct replacements for existing fossil-based polymers 
such as bio-PET or bio-PE. They are chemically identical and indistinguishable from their 
fossil-based counterparts and are thus processed into products and recycled in exactly 
the same way. Because of this, there are no additional requirements that may be needed 
to allow these types of materials to be allowed as part of plastics recycled content 
targets. For example, it is possible for a PET beverage bottle to include 30% post-
consumer recycled plastics and the remainder come from bio-based PET as there are no 
issues with compatibility. 

Novel bio-based plastics are plastics that do not have a fossil-based equivalent. They 
may provide alternatives for certain applications, but once they become waste should 
generally be kept in separate streams during collection and recycling. These may be 
preferred over drop-in bio-based plastics due to improved properties in certain 
situations or a more efficient use of the bio-based feedstock (i.e. a higher yield from a 
given crop). There are also drop-in bio-based plastics that cannot currently be made 
entirely from bio-based feedstocks. For example, PET is made from around 30% 
monoethylene glycol (MEG) and 70% purified terephthalic acid (PTA), with only the MEG 
proportion currently commercially available from bio-based sources. 
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Examples of novel bio-based plastics are the commonly available polylactic acid (PLA) 
and the more recent development of Polyethylene Furanoate (PEF). Both have been 
used in food packaging as a replacement for PET or ridged HDPE. PEF is notable for its 
superior barrier properties compared with PET (and PLA) and can be used effectively in 
bottles for carbonated beverages. It is not currently commercially produced, however 
there are plans by Avantium to build a 5,000 tpa European plant by 2023.101 

In terms of general calculation rules, both PLA and PEF are capable of being collected 
and recycled (both mechanically and chemically) and therefore are also capable of 
accepting recycled content. However, there are barriers to this happening at present due 
to low volumes leading to a lack of incentive to separate these materials from other 
plastic streams. Specific recycled content targets for product groups should consider the 
benefits of novel bio-based plastics and their relative maturity to determine whether a 
short-term exemption is necessary to prevent the suppression of such technologies. 

Most common drop-in and novel bio-based plastics are currently made from crops such 
as sugar cane/beet, wheat, maize, or potatoes.102, 103 These crops are grown specifically 
for these applications in order to develop a consistent and reliable feedstock supply. 
Some bio-based plastics can be made from wastes other than the plastics themselves. 
Crop residues have been cited as a possible alternative for many years although the 
extent to which this takes place is unclear. However, there are likely to be clear 
environmental benefits associated with this practice as long as the ‘waste’ does not 
become in more demand than the ‘product’.104 It is therefore important when 
determining recycled content targets and calculations for a particular product group, 
that consideration should be given to whether recycled content should be allowed to 
come from sources other than plastic waste.  

Summary and Recommendations 

 It is important when determining recycled content targets and calculations for 
a particular product group, that consideration should be given to whether 
recycled content is allowed to come from sources other than plastic waste. 

 Specific recycled content targets for product groups should consider the 
benefits of novel bio-based plastics and their relative maturity to determine 

                                                      

 

101 https://www.thechemicalengineer.com/news/avantium-commercialising-pef-production/  
102 Eunomia Research & Consulting and Mepex (2018) Bio-based and biodegradable plastic: An Assessment 
of the Value Chain for Bio-Based and Biodegradable Plastics in Norway, Report for Norwegian Environment 
Agency, 2018, https://www.eunomia.co.uk/reports-tools/bio-based-and-biodegradable-plastics-norway/ 
103 Eunomia Research & Consulting (2020) Bio-based and Biodegradable Plastics in Denmark: Market, 
Applications, Waste Management and Implications in the Open Environment, accessed 7 August 2020, 
https://www2.mst.dk/Udgiv/publications/2020/02/978-87-7038-165-9.pdf 
104 Systemadmin_Umwelt (2013) Study of the Environmental Impacts of Packagings Made of 
Biodegradable Plastics, March 2013, https://www.umweltbundesamt.de/publikationen/study-of-
environmental-impacts-of-packagings-made 
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whether a short-term exemption is necessary to prevent the suppression of 
such technologies. 

 Exemption may be especially important to consider if targets are at the 
product rather than Member State level, with the former becoming an implicit 
ban on products that cannot fulfil the minimum target. 

4.3.7 Biodegradable and Compostable Plastics 

Currently, there are two types of plastic product that fall under this category; for 
compostable plastics this is packaging that complies with the requirements under EN 
13432.105 This standard relates specifically to packaging that is designed to be introduced 
into organic waste systems and composted at an industrial scale (not within home 
composting systems) and when packaging is manufactured for a specific product in 
accordance with this harmonised standard, the packaging is presumed to comply with 
the related essential requirements of Directive 94/62/EC (PPWD). Compostable products 
fall under EN 14995 which has the same requirements as EN 13432 but can be applied to 
non-packaging applications. 

For biodegradable products, mulch films for use agriculture can be certified 
biodegradable in soil under EN 17033.106 There are no other specific product groups that 
have a recognised biodegradation certification with an associated EN standard, although 
there are several private certifications that can be used for any plastic product. The term 
biodegradable in itself does not have any meaning without reference to a specific 
standard which will define the conditions and products that this is applicable for. In the 
case of EN 17033 this specifically relates to plastic mulch films that will pass a simulated 
biodegradation test in soil.  

Products that conform to either of these standards can be made from material that is 
bio-based, fossil-based, or a combination of the two depending upon the performance 
and physical requirements. Whilst many of these materials could be recycled if it were 
possible to collect and process them separately, they are typically removed from 
recycling as a potential contaminant (or more often the higher value target polymers are 
positively selected from the waste stream).107 Current quantities on the market are not 
enough to present a significant challenge to recyclers or affect the stability of recycled 
plastic. Italy has shown that the impact of more widespread use is also controllable and 
not necessarily problematic where organic waste systems are accepting of these 

                                                      

 

105 European Committee for Standardization (2000) EN 13432 - Packaging - Requirements for Packaging 
Recoverable Through Composting and Biodegradation - Test Scheme and Evaluation Criteria for the Final 
Acceptance of Packaging, 2000 
106 European Committee for Standardization (2018) EN 17033 - Plastics - Biodegradable mulch films for use 
in agriculture and horticulture - Requirements and test methods 
107 Hann, S., Molteno, S., Hilton, M., and Favoino, E. (2020) Relevance of Biodegradable and Compostable 
Consumer Plastic Products and Packaging in a Circular Economy, Report for European Commission DG 
Environment, February 2020 
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materials, e.g. when used as bags for the collection of the biowaste fraction of municipal 
solid waste. 

A material that sits on the boundary between being compostable and recyclable is PLA. 
This material is often used in single use products that are designed to be industrially 
composted. Equally there is also evidence that it is being collected and mechanically 
recycled in small quantities in one plant in Belgium.108 It is therefore possible that a 
product made from PLA could be recycled mechanically and then subsequently used in a 
product that ends up in composting. The route from composting back to a plastic 
product is a convoluted one – some of the carbon in the material will be sequestered in 
the compost, although the exact amount is not known, and carbon tracing has only 
begun to be developed for this purpose.109 The compost itself would then be required to 
be placed on a field that grows a bio-based crop feedstock. The carbon is further diluted 
in the process where there may only be trace amount remaining.  

Another route from organic (food) waste to plastic is the potential to produce 
Polyhydroxyalkanoates (PHAs). This family of plastics is produced by microorganisms 
after feeding on similar crop feedstock to other bio-based plastics. However, there is at 
least one start-up that is developing this technology for food waste.110 More generally, 
commercialisation of PHA is in its infancy and therefore it is likely to be a number of 
years before the material becomes more widespread. 

As compostable products are designed to be single use with no method of recycling back 
into plastic again, they are therefore unlikely to contain any recycled content of their 
own. The rare exception to this is PLA which, as previously noted, is recycled in very 
small quantities. Due to this difficulty in obtaining a consistent supply of recycled 
material for compostable plastics, some consideration should be given to whether an 
exemption for recycled content targets should be made for compostable products (for 
example conforming to EN 13432). This may be considered in terms of the definition of 
‘recycled plastic’ and ‘plastic’ as discussed in Section 4.1.2, i.e. compostable plastics are 
still considered to be plastics and are therefore subject to the same requirements. It may 
also be considered from the product perspective on a case-by-case basis. As seen in 
Figure 4-5 (taken from EU Commission report into compostable plastics111), some 
compostable products are likely to confer benefits – biowaste bags potentially reducing 
plastic contamination in organic waste and increasing householder participation. Equally, 
others may be detrimental – single use bottles made from compostable material create 
confusion and can increase contamination in both composting and mechanical recycling. 

                                                      

 

108 http://www.looplife-polymers.eu/drupal/ 
109 Zumstein et al. (2018) Biodegradation of synthetic polymers in soils: Tracking carbon into CO2 and 
microbial biomass, Sci. Adv. 2018;4: eaas9024 
110 https://fullcyclebioplastics.com/solutions/ 
111 Hann, S., Molteno, S., Hilton, M., and Favoino, E. (2020) Relevance of Biodegradable and Compostable 
Consumer Plastic Products and Packaging in a Circular Economy, Report for European Commission DG 
Environment, February 2020 
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Figure 4-5: Compostable Plastics Beneficial Use Continuum  

 

Summary and Recommendations 

 Compostable products are designed to be single use and they are therefore 
unlikely to contain any recycled content of their own (excepting PLA, which can be 
both mechanically recycled or composted). 

 Compostable plastics are still considered to be plastics (according to the only 
available definition in the SUPD) and would therefore automatically be subject to 
the same requirements as conventional plastics unless a decision is taken to 
exempt. 

 Exemptions would also need to take into account whether a market shift to 
biodegradable/compostable products as a result is desirable. This might want to 
be considered from the product perspective on a case-by-case basis for products 
that confer specific benefits such as reducing plastic contamination in organic 
waste (e.g. biowaste bags). 

 Exemption may be especially important to consider if targets are at the 
product rather than Member State level, with the former becoming an implicit 
ban on products that cannot fulfil the minimum target. 



    

75 

 

4.4 Chain of Custody Approaches 

As outlined in Section 3.2.2, there are three chain of custody (CoC) approaches which are 
commonly used in plastics recycling as defined by ISO 22095: 

 Segregation 

 Controlled blending 

 Mass balance 

Both segregation and controlled blending follow a CoC that allows the recycled material 
to be tracked into the end product and thereby the physical presence is maintained. 
These are typically employed in plastics recycling successfully and form the basis of the 
vast majority of recycled content claims that are being made currently. Mass balance 
breaks that physical link and therefore should be considered as an entirely separate CoC 
system that is more akin to an accounting method. As Identified in Section 3.2.4, there 
are several existing voluntary schemes that certify recycled plastic using a mass balance 
approach (recognising there is still some alignment in terminology that is required where 
controlled blending is referred to as mass balance). These schemes acknowledge that the 
breaking of the physical link requires a specific set of rules to be developed to control 
and provide credibility to resulting claims. This will also be true of a mandatory plastic 
recycled content target, although none have yet been implemented and it is clear that 
whilst aspects of voluntary schemes can be adopted, some may not be suitable or may 
even be incompatible with EU waste law.  

One of the concerns expressed by several stakeholder groups is that it is problematic to 
have different CoC systems sit alongside each other within the same system that all lead 
to the same level of claim (claims might be used for data reporting against a target and 
marketing). It is highlighted in ISO 22095 and through stakeholder discussions that the 
strength of the claim —linked to physical traceability—differs between systems and an 
implicit hierarchy is present. Indeed, ISO 22095 explicitly states that organisations shall 
only use the same chain of custody model as its supplier or a model with a “lower 
physical presence”. For example, an organisation that receives controlled blended 
material cannot claim segregation even if the received material is subsequently kept 
segregated. It is therefore apparent that the aim should be to strive for the strongest 
claim (or in the terminology of ISO 22095, the “highest physical presence”). In the case 
of mass balance there is a clear difference between the lack of physical separation 
compared with both segregation and controlled blending. More recently, ISCC who are 
one of the leading certifiers of mass balanced material, also introduced the ability to be 
certified to a controlled blending model with the specific intention to accommodate 
those companies who want “to make a stronger claim on the physical characteristics of 
the product”.112 

                                                      

 

112 ISCC PLUS Version 3.3, : 31 August 2021 
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For newer technologies that do not fit neatly into typical recycling chains it is also 
important to reflect on how these may be considered under existing EU waste law with 
particular focus on the definitions and calculation of recycling under the Waste 
Framework Directive (WFD).113 This includes possible interpretations of the “recycling 
operation” , the difference between “recycling” and “recovery” with regard to fuel 
products, and determining at which point a waste may become a product. This is 
important given that it is likely to be necessary to ensure that there is no inconsistency 
between the point in which recycled content is calculated for any target(s) and how 
recycling is calculated. 

The following sections discuss the CoC approaches which are required for different 
recycling technologies and further describes some of the key challenges with developing 
a mass balance method and its relationship to existing calculations for recycling. 

4.4.1 Physical Recycling 

Physical recycling (which in itself does not have a formal definition) is considered to be a 
recycling process where no chemical changes take place i.e. no chemical bonds are 
broken. This means the polymer itself remains intact. Under that umbrella is included 
two processes currently: 

 Mechanical recycling – polymers are recycled by removing contaminants using 
mechanical means e.g. sink float density separation followed by remelt into a 
new product. 

 Solvent purification/dissolution - uses the principle of solubility to selectively 
separate polymers from other contaminants and additives bound within the 
plastic which is then also followed by remelt. 

Solvent purification is a new process that allows both contaminants and additives to be 
removed to varying degrees (whereas mechanical recycling can typically only remove 
external contaminants) although food grade outputs are still in development with as yet 
no certainty on their commercial achievability. 

Both processes produces a polymer that can be directly integrated into products (after 
compounding) in the same way as virgin or mechanically recycled material. The polymers 
are produced independently of the rest of the plastics. In this way, the plastic waste is 
kept segregated and once purified can be extruded into pellet. The pellet can then be 
controlled blended with virgin polymer(s) to form the final product. 

Figure 4-6 show how a solvent purification process might fit into the CoC models. The 
waste itself can be considered segregated all throughout the process until the point in 
which it is blended with any of material (typically additives and/or virgin polymers). The 
recycling operation can be considered as the point in which the sorted material enters 

                                                      

 

113 European Parliament and the Council (2018) Directive (EU) 2018/851 of the European Parliament and 
of the Council of 30 May 2018 amending Directive 2008/98/EC on waste (Text with EEA relevance), 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32018L0851 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32018L0851
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and when it leaves as an extruded pellet. At this point it is no longer a waste. The input 
and outputs of the recycling operation for mechanical recycling can be considered in 
exactly the same way.  

A variation of solvent purification being deployed in the EU can be found in Germany 
from APK have developed a dissolution process that can separate PE/PA multilayer films 
into the two polymer streams.114 Whilst initially this may seem like a co-product 
allocation challenge, the process is linear and batch based, with only the material (the 
plastic waste) being recycled entering the process. The two output materials can still be 
considered as part of a segregated CoC  

                                                      

 

114 https://www.apk-ag.de/en/bkg-equipmnet-plays-roll-in-circular-economy-by-pelletizing-high-quality-
polyamide-made-from-multi-layer-packaging-waste-in-newcycling-process/ 
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Figure 4-6: Solvent Purification Process and Chain of Custody 

 

Figure 4-7: Chemical Depolymerisation (Hydrolysis) Process and Chain of Custody 
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4.4.2 Chemical Recycling 

As with physical recycling, there are no agreed definitions under EU law currently, but 
both Chemical Recycling Europe115, and Plastics Recyclers Europe116 agree that the 
fundamental concept is that the process converts polymeric waste by changing its 
chemical structure to produce substances that can be used as raw materials (in the case 
of the present study the focus is on polymer outputs). Under the umbrella of chemical 
recycling technologies there are two broad categories: 

 Chemical Depolymerisation   

 Thermal Depolymerisation  

Figure 4-8 shows which polymers each of these technology types are capable of 
processing based on current advancements and lab scale testing. This is shown in 
comparison to the two main physical processes—solvent purification and mechanical 
recycling—both of which supply polymers, whereas chemical recycling provides polymer 
building blocks into the upstream value chain. Not all technologies are operating at a 
commercial scale at this time and there are a large number of technology variations 
within these broad categories. Despite, this the similarities are enough that the following 
discussion related to CoC approaches for recycled plastic content are likely to be valid for 
all technologies that fall into these categories.  

Figure 4-8: Plastic Recycling Pathways 

 

                                                      

 

115 https://www.chemicalrecyclingeurope.eu/copy-of-about-chemical-recycling 
116 https://www.plasticsrecyclers.eu/chemical-recycling 
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4.4.2.1 Chemical Depolymerisation 

Chemical depolymerisation is a process by which a polymer chain is broken down 
through the use of chemicals. Once the depolymerisation has occurred, the monomers 
are recovered from the reaction mixture and purified to leave virgin-quality monomer(s) 
which can be used directly in polymer production. Chemical depolymerisation also has 
segregated and linear approach (see Figure 4-7) similar to mechanical recycling; the 
sorted plastic enters the process and monomers leave the process and can then be 
integrated directly back into the value chain from that point. The process may require a 
controlled blending CoC approach at one of two points; either at the polymerisation 
stage where other virgin monomers may be fed into the process or at the conversion 
stage where virgin and recycled polymers are mixed together. 

4.4.2.2 Thermal Depolymerisation 

This is also known as thermal cracking and is the process by which a polymer chain is 
broken down using heat treatment. The resulting pyrolysis oil (from a pyrolysis process) 
or syngas (from a gasification process) is usually composed of a variety of hydrocarbon 
products which typically require further purification and subsequent processing in the 
existing virgin polymer value chain (e.g. a steam cracker replacing fossil naphtha) in 
order to be converted into monomer feedstock for polymer production. 

Figure 4-9 shows how pyrolysis of plastics may be considered from the perspective of 
CoC. The pyrolysis process in itself begins with the introduction of mixed polymer waste 
(most commonly polyolefins) where these are broken down into a mixture of various 
hydrocarbons that from the pyrolysis oil. This can be considered as a segregated process 
as only molecules from the waste will form part of the pyrolysis oil. Purification is a step 
that may or may not be needed and can happen in various ways before the pyrolysis oil 
is co-fed into a steam cracker alongside virgin naphtha. This is the point in which the 
physical link between inputs and outputs is broken and mass balance CoC is required as 
the process produces several other chemical products alongside the monomers 
(ethylene/propylene) used for polymer manufacture. A mass balance CoC methodology 
is therefore required for this type of recycling which is discussed further in Section 4.4.3. 

In the context of defining the point in which recycling has taken place and the waste 
becomes a product, Figure 4-9 demonstrates the challenges for thermal 
depolymerisation. There is no clear way to interpret or apply the current WFD rules in 
this regard, therefore it is important to discuss potential interpretations and their 
consequences. One of the key concepts that is of importance is that of “high quality 
recycling” which is introduced as a term in the WFD in Article 11/11a. Whilst this is not 
further defined, it might be argued that pyrolysis oil in itself may not be considered as 
“high quality” as it may either be used for energy recovery (not consider to be recycling) 
or requires further processing to become a valuable product. The consequence of this 
interpretation is that the pyrolysis oil is not considered to have achieved “end of waste” 
status and that this can only be claimed for steam cracker outputs further down the 
chain. 

. 
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Figure 4-9: Thermal Depolymerisation (Pyrolysis) Process and Chain of Custody 
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The other key definition is that of the “recycling operation”. Under the WFD, the point 
in which the material enters the recycling operation is the calculation point for the 
contribution to recycling rate targets. However, this was designed with typical recycling 
processes in mind (i.e. losses would be minimal after that stage) although, in the case of 
the pyrolysis process, the losses could be around 30%.117 

A possible interpretation is that the pyrolysis operation may be classed as a “preliminary 
treatment”118 which would class the steam cracking operation as the recycling 
operation. This leads to the final interpretation challenge regarding the fact that waste 
that is “used as a fuel” cannot be counted towards recycling as it is classed as a recover 
operation (lower on the waste hierarchy). Some outputs from a steam cracker are used 
as fuels (including within the process itself), and therefore developing end of waste 
criteria may be a more preferable way of addressing this disconnect. 

Whilst the determination of an appropriate interpretation of the WFD with regard to the 
calculation of recycling for chemical recycling is out of scope of the present study, this is 
important context for the following discussion on mass balance CoC. The application of 
mass balance for thermal depolymerisation technologies is likely to be the main point in 
which particular consideration is needed with the interaction between calculation of 
recycling rates and recycled content. 

4.4.3 Considerations for Developing a Mass Balance Method 

Whilst there are many specific rules that need to be developed in order to determine an 
effective mass balance CoC approach, there are two primary areas of to address that 
stem from the physical disconnect: 

 The accounting method and system boundary: primarily focusing on whether 
the mass balanced output has to be taken as rolling average or can be converted 
into a credit. 

 Allocation of co-products: Determining rules for how the input recycled material 
can be allocated to outputs when the process produces multiple co-products 
from multiple inputs. 

4.4.3.1 Accounting Method System Boundaries 

For thermal depolymerisation one of the main barriers currently is that pyrolysis oil/ 
syngas is produced in small quantities and is diluted with high concentrations of virgin 
material as part of the process of producing monomers. This means that over several 
years to come (perhaps at least the next decade) the outputs from each plant producing 
polymers might include fractions of a per cent of recycled content. This is problematic 

                                                      

 

117 Manfred Russ, Maria Gonzalez, and Maike Horlacher (2020) Evaluation of pyrolysis with LCA –3 case 
studies, Report for BASF SE, July 2020 
118 ‘preliminary treatment’ means any treatment operation that municipal waste materials undergo before 
submission to the recycling operation whereby these materials are reprocessed into products, materials or 
substances that are not waste. This includes checking, sorting and other preparatory operations to remove 
non-targeted materials and to ensure high-quality recycling; 
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for chemical companies which need to meet targets or be able to sell product with high 
levels of recycled content. 

As identified in Section 5.4.1, ISO 22095 specifies two potential accounting methods; the 
credit method and the rolling average percentage method. It is argued by chemical 
companies that the credit method is required to make the process viable at least in the 
short to medium term (~5-10 years)—the credit method allows a company to sell 100% 
recycled content material up to the amount that is inputted into the process (minus 
losses). When more recycled feedstock is available, a rolling average method may be 
more acceptable to this industry sector after this time. 

Currently all voluntary certification schemes (see Section 3.2.4) that accept mass balance 
as an approach allow the credit method. The schemes also go further than the method 
described under ISO 22095 and allow the credits to be transferred where needed within 
the company—this is often referred to as restricted credit transfer. It is important that 
transfers are only applicable for identical products and that all individual sites conduct 
their own mass balance in order to create a transparent means of auditing. Restricting to 
the same company or group of companies is also a prerequisite which, if not adhered to 
can begin to stray towards a book and claim approach. Geographic restrictions vary from 
unrestricted, to neighbouring countries only but these should reflect the aims of a 
particular recycled content target i.e. specific, local geographical restrictions may be 
necessary to drive circularity in a particular market. 

The use of restricted credit transfer is also a source of disagreement, particularly from 
the NGO community who are not in favour of any form of credit transfer as it 
“undermine[s] the credibility of recycled products and transparency of recycling 
systems”.119 The lack of perceived credibility stems from the lack of physical connection 
between inputs and outputs and it is unclear how this will be received by brand owners 
and consumers (particularly as the mass balance approach is not straight forward to 
convey or understand). 

For any particular recycled content target the trade-off between systemic and 
perception issues should be balanced. The nature of the target itself is important in this 
distinction; for example, whether the target is at the product or national level. The use 
of the former necessarily results in specific product claims and therefore the physical 
links may need to be stronger to maintain credibility. National targets take a more 
strategic overarching view that may be better suited to a more liberal approach.  

4.4.3.2 Process Attribution/Allocation 

A further aspect related to the mass balance approach is how the recycled input to the 
process in itself is allocated to the output(s) if there are co-products produced as part of 
the process. There are several methods—both existing and proposed by stakeholders— 

                                                      

 

119 Shanar Tabrizi, Mathilde Crêpy, and Fanny Rateau (2021) Determining recycled content with the ‘mass 
balance approach’10 recommendations for development of methods and standards, Report for Zero Waste 
Europe, February 2021 
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for allocation that affects the end recycled content claim and therefore is an important 
consideration: 

 Proportional – Recycled content can only be allocated on the basis of what is 
theoretically present in the output product.  

 Polymers only –outputs directly linked to the production of polymers can be 
freely allocated. 

 Fuel Use Excluded–fuel use in the process and co-products produced and used as 
fuels are excluded with the remaining freely allocated. 

 Auto Consumption Excluded –only fuel that is burned within the process itself to 
provide energy is excluded. 

 Free allocation – all outputs (including process fuel) except for system losses can 
be allocated freely. 

All current voluntary certifications for plastics recycled content that work with chemical 
recycling also accept a degree of free allocation between co-products i.e. the recycled 
material entering the process can be assigned equally to all co-products or entirely to 
one as in Figure 4-10 (e). This is the commonly accepted approach for most certification 
schemes (see Section 3.2.4) given the priority to encourage and promote uptake rather 
than determine a boundary for target setting. 

Figure 4-10: Potential Co-Product Allocation Options for Mass Balance 
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A proportional allocation (a) is generally advocated by the NGO community as it 
represents the strictest and most transparent approach to allocation, however there are 
also potential variations between the two extremes where certain co-products are 
excluded from the calculation.  

In the context of any potential EU recycled content targets it may be problematic to 
adopt free allocation due to the required compliance with the recycling definition in the 
Waste Framework Directive (WFD) Art 3(17): 

“...any recovery operation by which waste materials are reprocessed into products, 
materials or substances whether for the original or other purposes. 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.” 

This restriction means that plastic waste that will be used as a fuel is not considered 
recycling and cannot contribute to recycling targets under the WFD. However, it should 
be noted that “used as a fuel” is distinct from fuel products that might later be used for 
non-fuel purposes as would be the case for pyrolysis oil entering a steam cracker or 
refinery. This leads to option (c) where any fuel products that are used as fuels are 
excluded from the allocation calculation—option (d) is a less strict version that only 
applies to fuel consumed directly in the process itself. 

By way of a specific example of these potential allocation processes in practice, the 
production of the monomers of ethylene (ethene) and propylene (propene) from the 
steam cracking of naphtha has several co-products including various C2-C12 hydrocarbons 
and fuels. Pyrolysis oil produced from pyrolysing plastic (polyolefin) waste (thermal 
depolymerisation) can be used as a substitute for naphtha and can be commingled with 
virgin naphtha as a direct input into the cracker.120 

Figure 4-11Figure 4-11 takes the allocation examples and applies them to this specific 
circumstance using generic co-product output proportions (these can vary depending 
upon process conditions and are significantly different when other input feedstocks are 
used e.g. ethane). In this example, 25% of the output is used in fuel applications 
(including 14% to run the cracking process). The example mass balance calculation shows 
the process from most strict (A) where allocation takes place equally across all products 
and process loses are taken into account, to least strict (E) where free allocation is 
applied minus losses (this also freely applies the fuel gas auto-consumed in the process).  

Three other possible allocations are to exclude fuels (C), which results in a 30% reduction 
versus, and a less strict version that only excludes the fuels auto-consumed in the 
process (D). These two options both stem from the potential for EU law to be 
interpreted in such a way that fuels cannot be counted. A final option is to accept only 
outputs destined for polymer production (B), which results in a 55% reduction. This 

                                                      

 

120 Currently pyrolysis can be inputted directly into the steam cracker in small amounts as it is heavily 
diluted (the upper limit is unknown and untested as the oil is only available in very small quantities 
currently), but if wider adoption took place the oil would have to be purified further before being 
introduced. 
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option arose from the concept of “high quality recycling” and that this could only be 
guaranteed for products that are at least equivalent in nature (i.e. destined for polymer 
production). The primary concern regarding this approach from the chemicals industry is 
that this approach requires knowledge of the final application of all sold chemical 
outputs and it is claimed that this is not currently possible. However, if a reporting 
requirement was introduced, this barrier may be lifted. 

Figure 4-11: Co-Product Allocation – Naphtha: Ethylene Steam Cracker 
Example 

 

Source: Steam cracker outputs are derived from Ullmann's Encyclopedia of Industrial Chemistry121 

As the diagram shows that ‘losses’ due to allocation can vary from 1% - 72% this 
demonstrates why the allocation procedure is one of the most important aspects of a 
mass balance method as the required input plastic can vary greatly for a given claimed 
output. The diagram also shows how the conversion factor (CF) will change based on the 
allocation method as it is directly driven by these ‘losses’. Finally, the impact on the 
recycled content of the allocated product (in this case Ethylene) is also calculated; the 

                                                      

 

121 (2011) Ullmann’s Encyclopedia of Industrial Chemistry: 7th Edition (15 October 2011) (2011) Ullmann’s 
Encyclopedia of Industrial Chemistry: 7th Edition (15 October 2011) 
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amount of pyrolysis oil required to reach a example recycled content of 25% ranges from 
25-85%. 

The position of the chemicals and plastics producing industries was initially to advocate 
only for the practice of free allocation, however statements from both Cefic122 and 
Plastics Europe123 confirm an acceptance of an allocation procedure that excludes fuel 
use reflecting option ‘C’. This should therefore be viewed as the starting point for 
allocation rules in development of a mass balance method.  

4.4.3.3 Existing EU Law and Mass Balance 

The term mass balance currently only appears in relevant EU legislation under 
Implementing Decision (EU) 2019/665 establishing calculation rules for the Packaging 
and Packaging Waste Directive: 

“Where packaging waste materials enter recovery operations whereby those 
materials are not principally used either as a fuel or other means to generate energy, 
or for material recovery, but result in output that includes recycled materials, fuels or 
backfilling materials in significant proportions, the amount of recycled waste shall be 
determined by a mass balance approach which results in taking account only of 
waste materials that are subject to recycling.” (emphasis added) 

The term mass balance approach is not defined further in this or any related legislation 
and therefore requires further interpretation. It is unclear whether it relates to a chain of 
custody system or simply in a conventional mathematical sense. However, neither 
interpretation suggests that anything other than a proportional approach to allocate 
outputs would be appropriate – that is to say, free allocation (or any form of allocation) 
is not implied in the current text. Importantly, understanding of the role of chemical 
recycling and by association, mass balance has also progressed significantly since the 
Implementing Decision was enacted in April 2019 and highlights the need for more 
clarity in future legislation. 

4.4.4 Calculation Timeframe  

Reporting obligations for the recycled plastic content targets under the SUP Directive are 
annual, by calendar year, as set out in Article 13. For the recycled content targets for 
beverage bottles specifically, the first reporting period is set for calendar year 2023, with 
Member States required to “report the data and information electronically within 18 
months of the end of the reporting year for which they were collected”. In setting out the 
general rules for calculation of recycled plastic content, it is reasonable to assume that 
future targets for recycled plastic uptake would have similar requirements in terms of 
the timeframe for reporting. In terms of how this reporting period relates to the 
necessary period for mass balancing, 12 months is the maximum timeframe defined for 
mass balancing in existing plastic recycled content certification schemes reviewed in the 

                                                      

 

122 Position statement from Cefic, 29th July 2021 
123 Plastics Europe (2021) Mass balance approach to evaluating recycled content in reaching targets under 
the SUP Directive, July 2021 
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literature (see Section 3.2.4). Several of the schemes also refer to a maximum 3-month 
period for mass balancing, at which point a “negative” balance cannot be carried over. 
This represents some potential advantages from the perspective of preventing 
fraudulent claims and allowing for the use of rolling averages over a longer period.  

It is noted firstly that the annual timeframe is unlikely to pose issues from the 
perspective of estimating the quantities of total plastic material used (in the 
denominator) in a year, particularly for packaging applications in which such reporting 
requirements are already undertaken by Member States (e.g., weight of plastic 
packaging generated, weight/ number of carrier bags placed on the market, etc.). 
Estimating the numerator (weight of recycled plastics used) within a fixed period, 
however, is likely to be more complicated.  

This is due to differing operational patterns across plastic production sites, in which the 
composition of input material is likely to vary by batch, but also the mixing ratio of 
recycled and virgin materials (including additives, etc.) may vary during the production 
process, resulting in a number of different estimates in a year. In addition, it is necessary 
for the system boundary with regards to timeframe to be as consistent as possible for 
both inputs and outputs – i.e. all material streams should be reconciled or “balanced” 
within the timeframe for reporting. Measurement points should therefore be 
established such that a batch of recycled plastic received at a manufacturing plant 
cannot be counted towards the numerator in one time period while the outputs of the 
production process using those same inputs is counted in a separate period. It may be 
that for some products/ processes, for example the average recycled content proportion 
of material purchased from the polymer producers by the converters has to be used as 
the measurement point, instead of the point at which material is inputted into the final 
conversion process. In this case, it must be borne in mind that sites usually maintain 
inventories of not only output material but also input material, meaning that there is 
likely to be a time lag between the material having been purchased by the converter, 
and the material actually entering the conversion process, with a need for credits for 
unused material to be carried over several time periods before balancing can occur. A 
shorter time period requirement for mass balancing in such cases would allow greater 
reliability in the resulting calculations over the reporting period.    

This is where the traceability of the input material vis a vis the chain of custody approach 
developed will play a key role, as it will enable an accurate tracking of the source and 
characteristics of incoming material which would then make the annual reporting easier 
to collate. Recycled content might have to be calculated on the basis of what is 
manufactured, as opposed to stock keeping units (SKUs), recalculated on a monthly basis 
and then averaged over 12 months (or using a rolling average) depending on 
manufacturing sites and process variations (input quality, mixing ratio, output markets 
etc.). This is the approach proposed in the Recycled Material Standard framework 
currently under development in North America.124 

                                                      

 

124 RMS (2020), Recycled Material Standard Framework, 
https://standards.nsf.org/apps/group_public/download.php/56542/RMS_FinalDraft-11-9-2020.pdf 



    

89 

 

4.4.5 Chain of Custody Summary 

For both solvent purification and chemical depolymerisation the processes can be run 
using a batch-based system that is segregated initially before requiring controlled 
blending when virgin chemicals/polymers are introduced. Thermal depolymerisation is 
unlikely to be viable in the short term without the use of mass balance and the credit 
method is also likely to be required. Whether those credits can be transferred within a 
business is not likely to be a strictly necessary requirement for chemical companies and 
becomes less transparent and challenging to track and audit. Allocation rules are also 
necessary for mass balance of thermal depolymerised plastics, with the chemicals 
industry accepting that any outputs used for fuels cannot count towards recycled 
content. This would still mean accepting that recycled content could be freely allocated 
amount the remaining outputs.  

Summary and Recommendations 

 ISO 22095 (Chain of custody — General terminology and models) should be used as 
the basis for the definition of CoC models. The relevant models for plastics recycling 
are: 

 Segregated 
 Controlled blending 
 Mass balance 

o The aim should be to strive for the strongest claim (or in the terminology of 
ISO 22095, the “highest physical presence”). In the case of mass balance there 
is a clear difference between the lack of physical separation compared with 
both segregation and controlled blending. 

o It is therefore recommended that the above models be considered as a 
hierarchy that can be applied to recycled content targets. This hierarchy can 
either aim for the strictest CoC in order to protect and improve existing 
recycling industries or be opened out to less strict approaches where physical 
separation cannot be guaranteed (i.e. mass balance) in situations where 
recycling is difficult to achieve under stricter approaches. This provides a 
flexible framework that can be applied differently depending upon the desired 
outcome. 

 There is not a standard set of rules that can be used to develop a mass balance 
methodology for implementing plastic recycled content targets.  

o The credit method (in ISO 22095) is likely to be required by most chemical 
companies. 

o Some thermal depolymerisation technologies benefit from the ability to use 
multi-site restricted credit transfers (RCT) to be able to aggregate recycled 
content. However, there are credibility issues with this approach and not 
implementing RCT is not a likely to be a significant barrier to these 
technologies. 

o Thermal depolymerisation technologies also require rules that determine co-
product allocation procedures. A free allocation approach results in recycled 
content in fuels being allocated to plastic products, which can be interpreted 
as counter to the WFD. The choice of a stricter allocation would depend on 
the aims of a specified recycled content target, however the chemicals 
industry will support a method that excludes fuel use. 
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o As allocation procedures have neither been agreed nor standardised outside 
of voluntary schemes, these need to be specified as part of any EU target and 
be consistently applied in other future updates to relevant waste legislation 
including recycling targets. 

 It is possible that RCT and allocation procedures can be applied differently for 
different targets/product groups, however this does introduce the problem that there 
would exist several definitions and methods of mass balance calculations/system 
boundaries that could create confusion and complexity. 

 Equally, these decisions also affect the consistency between how recycling rates are 
reported and how recycled content is calculated. A lack of alignment between these 
two important metrics is also likely to lead to unnecessary confusion. 

 No additional requirements/rules are likely to be necessary to accommodate solvent 
purification/dissolution or chemical depolymerisation. 
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4.5 General Methodology Summary and 
Recommendations 

The following sections summarise the key aspects of a general methodology for recycled 
content that are discussed throughout the report as well as where it is important that 
specific guidelines or rules are developed for individual product groups. 

4.5.1 General Aspects 

Formula 

 Use of a percentage by mass formula is suitable 

 Risk of ambiguity if the denominator is not clear (component/ 
product/ plastic components only) 

 Losses in the numerator may need to be accounted for to ensure 
coherence with denominator 

Definition  

 Key criteria for defining “recycled plastic”:  
o Inputs must have been classified as waste (excludes by-

products) 
o Must have been recycled (excludes recovery and fuel 

products) 
o Either or both the source material and outputs must be plastic 

(as per associated legislation)  

 Calculation/ measurement points must be incorporated and clarified 
as far as possible within definition itself  

 

4.5.2 Chain of Custody 

CoC Models 

 ISO 22095 (Chain of custody — General terminology and models) 
should be used as the basis for the definition of CoC models. The 
relevant models for plastics recycling are: 

o Segregated 
o Controlled blending 
o Mass balance 

 The aim should be to strive for the strongest claim (or in the 
terminology of ISO 22095, the “highest physical presence”). In the 
case of mass balance there is a clear difference between the lack of 
physical separation compared with both segregation and controlled 
blending. 

 It is therefore recommended that the above models be considered 
as a hierarchy that can be applied to recycled content targets. This 
hierarchy can either aim for the strictest CoC in order to protect and 
improve existing recycling industries or be opened out to less strict 
approaches where physical separation cannot be guaranteed (i.e. 
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mass balance) in situations where recycling is difficult to achieve 
under stricter approaches. This provides a flexible framework that 
can be applied differently depending upon the desired outcome. 

Timeframe 

 A reconciliation period must be clear as part of mass balancing 
system boundary 

 Should be based on manufacturing inputs, rather than SKUs (to 
prevent lag in mass balancing) 

 12-month period for reporting requires multiple calculations with 
average/ rolling average applied 

 Maximum period for mass balancing (no negative balances can be 
carried forward) will additionally need to be specified (e.g., 3 
months)  

Auditing 
 third party verification and direct auditing of self-declarations is seen 

is an important aspect to maintain credibility. 

 

4.5.2.1 Mass Balance Method 

Method 

 There is not a standard set of rules that can be used to develop a 
mass balance methodology for implementing plastic recycled 
content targets.  
o The credit method (in ISO 22095) is likely to be required by 

most chemical companies. 

 No additional requirements/rules are likely to be necessary to 
accommodate solvent purification/dissolution or chemical 
depolymerisation. 

Allocation 

 Thermal depolymerisation technologies require rules that 
determine co-product allocation procedures. A free allocation 
approach results in recycled content in fuels being allocated to 
plastic products, which can be interpreted as counter to the WFD. 
The choice of a stricter allocation would depend on the aims of a 
specified recycled content target. 

 As allocation procedures have neither been agreed nor 
standardised outside of voluntary schemes, these need to be 
specified as part of any EU target and be consistently applied in 
other future updates to relevant waste legislation including 
recycling targets. 
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Restricted 

Credit 

Transfers 

 

 Some thermal depolymerisation technologies benefit from the 
ability to use multi-site restricted credit transfers (RCT) to be able 
to aggregate recycled content. However, there are credibility issues 
with this approach and not implementing RCT is not a likely to be a 
significant barrier to these technologies. 

 Geographic limitations must be considered for mass balance 
approaches that allow restricted credit transfers. 

 A general approach (rather than product specific) to geographic 
limitations is likely to be possible. 

 Boundaries should be set to prevent intercontinental transfer of 
credits whilst also preventing unnecessary transport of materials. 

 Other Requirements should also include: 
o Transfers are only applicable for identical products 
o Supplier and recipient of credits must be part of the same 

company 
o All sites are individually certified and maintain their own mass 

balance calculations and records. 

 

4.5.3 Specific Aspects 

Pre/Post-
Consumer 
Waste 

 Currently no clear legal basis for exclusion of recycled plastic 
material originating from any particular type of waste from 
counting as recycled content. 

 When new recycled content targets are introduced, a decision 
should be taken regarding the inclusion or exclusion of pre-
consumer recycled content in the numerator.  

 this must be clarified in the primary legislation with accompanying 
definitions/ calculation, potentially making use of average values 
for deductions to limit implementing burden. 

 The recycled content target itself can be set according to the 
scope of what is included (i.e. the target can be increased to 
account for the fact that pre-consumer recycled content is 
included in the numerator). 

Additives/ 
fillers  

 Additives and fillers in plastics that are recycled together with the 
polymer and input into a new product should count as recycled 
plastic content  

 Virgin additives/ filler inputs should not be counted as recycled 
plastic content  

 Additives and fillers recycled separately from the polymer matrix 
(e.g. as outputs of a non-mechanical recycling process) or that are 
recycled from non-plastic sources (e.g. recycled glass powder as a 
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filler) may need adjustment in numerator to ensure comparability 
with denominator (case by case assessment needed)  

Moisture 

 Likely to be a minor consideration since majority of moisture 
normally removed prior to input to conversion process 

 Moisture that is acceptable to the conversion process should be 
deemed inherent with no need for associated deductions 

 If needed, threshold approach recommended to minimise 
administrative burden (e.g. if humidity level in recycled material 
exceeds that in plastic components in the denominator by >5% 
then further verification required)  

Impurities/ 
contaminants 

 Likely to be a minor consideration since majority of contamination 
removed prior to input to conversion process 

 Contamination levels that are acceptable to the conversion 
process should be deemed “Inherent” with no need for associated 
deductions 

 If needed, threshold approach recommended to minimise 
administrative burden   

Efficiency 
losses 

 May need adjustment in numerator to ensure comparability with 
denominator (case by case assessment needed) 

 “Inherent losses” associated with recycled materials in a given 
process should be included in the numerator – no need for 
associated deductions  

Bio-based 
Plastics 

 It is important when determining recycled content targets and 
calculations for a particular product group, that consideration 
should be given to whether recycled content is allowed to come 
from sources other than plastic waste. 

 Specific recycled content targets for product groups should 
consider the benefits of novel bio-based plastics and their relative 
maturity to determine whether a short-term exemption is 
necessary to prevent the suppression of such technologies. 

 Exemption may be especially important to consider if targets are 
at the product rather than Member State level, with the former 
becoming an implicit ban on products that cannot fulfil the 
minimum target. 

Compostable 
Plastics 

 Compostable products are designed to be single use and they are 
therefore unlikely to contain any recycled content of their own 
(excepting PLA, which can be both mechanically recycled or 
composted). 

 Compostable plastics are still considered to be plastics (according 
to the only available definition in the SUPD) and would therefore 
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automatically be subject to the same requirements as 
conventional plastics unless a decision is taken to exempt. 

 Exemptions would also need to take into account whether a 
market shift to biodegradable/compostable products as a result is 
desirable. This might want to be considered from the product 
perspective on a case-by-case basis for products that confer 
specific benefits such as reducing plastic contamination in organic 
waste (e.g. biowaste bags). 

 Exemption may be especially important to consider if targets are 
at the product rather than Member State level, with the former 
becoming an implicit ban on products that cannot fulfil the 
minimum target. 

4.5.4 Calculation and Measurement Point 

 

Numerator 

 Measurement Point must be prior to input into final conversion 
process or at the point in which recycled material is mixed with 
virgin material; whichever comes first. 

 Measurement Point should be when the secondary materials are 
of sufficient quality to undergo conversion comparable to the 
processing of primary materials 

 Outputs of previous steps (e.g. output of recycling process) may be 
used as proxy so long as subsequent losses are deducted (e.g. from 
pre-processing operations)  

 Recycled materials in compounds/ masterbatch also to be counted 
(subject to verification)  

Denominator 

 Scope to clarified within definition/ legal text as far as possible  

 Measurement Points after conversion process likely to be most 
accurate  

 Risk of multiple interpretations of terms like “final product” and 
“placed on the market” to be carefully considered  

 The denominator should remain at the same point regardless of 
the recycling technology used. 
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5.0 Methodology for Recycled Plastic 

Content in the SUP Directive 

Based on the above assessment of current practice and the recommendations for a 
general methodology to calculate the recycled plastic content in products, this section 
(Task 3) focuses on recommendations for the development specific methods and rules 
for calculating, verifying and reporting recycled plastic content in single-use plastic 
beverage bottles in the SUP Directive. This is in support of the targets set out in the 
Directive and the requirement to lay down an implementing act that details how 
Member States should consistently measure and verify plastic recycled content:  

With regard to beverage bottles listed in Part F of the Annex, each Member State 
shall ensure that 

1. From 2025, beverage bottles listed in Part F of the Annex which are 
manufactured from polyethylene terephthalate as the major component (‘PET 
bottles’) contain at least 25% recycled plastic, calculated as an average for all 
PET bottles placed on the market on the territory of that Member State; and 

2. From 2030, beverage bottles listed in Part F of the Annex contain at least 30% 
recycled plastic, calculated as an average for all such beverage bottles placed 
on the market on the territory of that Member State  

By 1 January 2022, the Commission shall adopt implementing acts laying down the 
rules for the calculation and verification of the targets established in the first 
paragraph of this paragraph. Those implementing acts shall be adopted in 
accordance with the examination procedure referred to in Article 16(2).  

It is important to note that the target is set at the Member State level, not at the product 
level and only requires an average of products placed on the market to meet it and not 
the whole market – i.e., portions of the market may exceed the target to compensate for 
products that cannot meet it. 

As a result, the target does not relate to or provide a mandate for any form of product 
specific claim or consumer communication as a result of meeting or exceeding the 
target. The level of verification and chain of custody requirement is often stricter for 
products that contain specific claims, (compared with averaged claims across a whole 
sector) but this is not in the remit of the Directive or the Implementing Act. 

Recommendations for rules can be found in yellow boxes. These are specific to the 
targets in the SUP Directive and would not necessarily be applicable to other 
product groups or other mechanisms for introducing recycled content. 
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This part of the report is set out in the following sections: 

Section 5.1– Formulas and Definitions 

This section identifies the formulae specific to the calculation of recycled plastic content 
in SUP beverage bottles and discusses the interpretation of key definitions with the SUP 
Directive. 

Section  5.2– Measurement Points 

Identification of a calculation point at which the proportion of recycled plastic content 
(by mass) in an SUP beverage bottle can be estimated, based on the wording of any 
relevant legislation and the intent of the underpinning policy.  

Section 5.3 – Specific Aspects 

This section identifies other aspects that are important to consider, including the 
inclusion of pre/post-consumer waste; how additives, fillers, moisture, and 
contamination are considered; and how bio-based and compostable plastics fit into the 
target and any associated rules. 

Section 5.4 – Chain of Custody and Verification 

This section identifies which Chain of Custody models are appropriate and how they are 
defined. In particular, additional rules associated with how mass balance is calculated 
are considered. 

Section 5.5 – Suggested Format for Data Reporting and Quality Checks   

This section provides a suggested format for the data reporting and recommended 
quality checks by Member States to the Commission, as envisaged in Article 13 of the 
SUPD. This includes guidance notes, as well as consideration of likely data sources and 
the administrative burden associated with the reporting.   
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5.1 Formula and Definitions 

5.1.1 Formula  

This section focusses on the interpretation of the targets and the associated formulae 
that may be applied by Member States to comply with the requirements of Article 6(5). 
The wording of the article, “recycled plastic, calculated as an average for all PET bottles 
placed on the market…of that Member State” lends itself to a formula in which recycled 
plastic content is estimated as a percentage of the mass of the final product as it is 
placed on the market. An example of the formula that could be applied by Member 
States in this case is shown below:   

Percentage of recycled plastic content in SUP beverage bottles =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑀𝑆 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑀𝑆 𝑚𝑎𝑟𝑘𝑒𝑡 
 𝑋 100 

It is noted that the denominator in a formula for recycled plastic content might be 
limited to include only the proportion by mass of the final products that is plastic (e.g., as 
suggested in EN 45557:2020, which states that the “recycled plastics content may be 
calculated as a percentage of the total plastic mass”). However, this approach is most 
suited to ensuring that products with large concentrations of non-plastic components 
are not unfairly penalised. Given that the mass of SUP beverage bottles (including caps 
and labels) is primarily comprised of plastics, this approach is not appropriate here. Most 
stakeholders agreed with this proposal, though some chemical companies that 
manufacture plastics expressed a preference for using a “plastics only” approach to 
calculating the denominator, which could then be applied more universally across all 
plastic products subject to such targets in the future. However, given the scope of the 
implementing act that is the subject of this study, and the wording of the SUP Directive 
referring to SUP beverage bottles rather than the plastic components of SUP beverage 
bottles, there is no legal basis nor technical justification for using the mass of the plastic 
only components in the denominator. 

An alternative approach considers the definition of plastics in Article 3(1) in the SUP 
Directive, “…material consisting of a polymer … to which additives or other substances 
may have been added”, considering the scope for recycled plastic additives to be 
included separately from recycled polymers in the overall recycled plastic inputs:   

Percentage of recycled plastic content in SUP beverage bottles =    

(

 
 
𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒 𝑚𝑎𝑠𝑠 % 𝑎𝑑𝑑𝑖𝑡𝑖𝑣𝑒𝑠 ∗ [

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑎𝑠𝑠 𝑜𝑓𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑎𝑑𝑑𝑖𝑡𝑖𝑣𝑒𝑠

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑎𝑑𝑑𝑖𝑡𝑖𝑣𝑒𝑠
]

+𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒 𝑚𝑎𝑠𝑠 % 𝑝𝑜𝑙𝑦𝑚𝑒𝑟𝑠 ∗ [
𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑜𝑙𝑦𝑚𝑒𝑟𝑠

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑙𝑦𝑚𝑒𝑟𝑠
]
)

 
 
∗ 100 

where mass fraction additives + mass fraction polymers = 100%. 

While this allows for a more precise consideration of recycled plastic inputs (including 
additives) into products, it is potentially less relevant in the measurement methodology 
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for SUP beverage bottles. This is because, as set out in Article 6(5), the basis for the 
calculation is provided as an average of products placed on the market rather than an 
average of plastic inputs to a product. Additionally, given that the additive content in 
SUP beverage bottles (particularly those made of PET) is low compared to other plastic 
applications (see Section 5.3.2), this formula converges with the one proposed above so 
far as the SUP Directive targets are concerned. Therefore, the first formula is 
recommended for use. In the sections below, further recommendations regarding the 
interpretation and calculation of the numerator and denominator of the formula are 
provided.  

5.1.2 Recycled Plastic  

The basis for the calculation of attainment against the SUP Directive targets is the 
average proportion of “recycled plastics” in SUP beverage bottles placed on the market 
of a Member State. This informs the scope of the numerator in the formula to be applied 
by Member States as recommended above. The term “recycled plastics” has not been 
defined elsewhere in the legislation, and could be interpreted in several ways, as 
discussed in Section4.1.2 above.   

The term therefore requires further clarification in the implementing act. In doing so, the 
objective of the SUPD and therefore the intent of the legislation provides further clarity; 
this being to reduce the impact of single use plastics on the environment (with a 
particular focus on marine litter) by reducing consumption and increasing collection and 
recycling of single use plastics. For the measurement of recycled content targets to align 
with this objective, therefore, it is proposed that only plastic waste that is subsequently 
recycled into SUP beverage bottles should count. Note, there are no restrictions on the 
origin of the plastic waste in terms of product, sector or geography, so long as the plastic 
material can meet the requirements recommended in the remainder of this report and 
be verified as such. Therefore, this interpretation preserves the trans-sectorial plastic 
recycling value chain that exists today. 

Some plastic manufacturers have expressed support for an alternative, broader 
interpretation: that “any material (plastic or non-plastic) that is recycled into SUP 
beverage bottles” should count as recycled plastic in this context. Currently, there are no 
concrete examples of non-plastic materials being recycled into SUP beverage bottles. 
However, it is reported to be something that may be possible in the future via chemical 
recycling technologies, such as pyrolysis, that can convert carbon-based material other 
than plastic (e.g. vegetable oils, organic waste) into feedstock for a steam-cracker which 
produces plastic monomers.125 However, given a lack of concrete examples of such 
processes, and a clear understanding of the materials, processes and environmental 
impacts that they involve in the context of SUP beverage bottles, it is not considered 
relevant to include this provision in the scope of the current implementing act.  

                                                      

 

125 Interview with industry stakeholder in 2021. 
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In addition, though the term “recycled plastics” has not been defined elsewhere in 
legislation, Section 4.1.2 notes that the terms “plastic” and “recycling” have been, and 
thus can form a basis for a suggested definition of “recycled plastic”.   

5.1.2.1 Proposed Interpretation of “Recycled Plastic”  

Based on the above discussion, Member States should ensure that the material fulfils all 
the following criteria to count as recycled plastic in the numerator: 

1) It must have been a plastic as defined in Article 3(1) and paragraph 11 in the 
recitals of the SUP Directive;  

a. This excludes material that is not plastic when it is input into the recycling 
process even if the output from the recycling process becomes part of a 
plastic product (e.g. bio-based plastics derived from agricultural or food 
waste).  

2) It must have been a waste in line with the relevant definition in Article 3(1) of 
Directive 2008/98/EC (hereafter referred to as the Waste Framework Directive or 
WFD); 

a. This excludes by-products of the production process (i.e., production 
residues that are not classified as waste and are reincorporated into the 
production process) as per Article 5(1) of the WFD and further clarified in 
the Communication from the Commission to the Council and the 
European Parliament on the Interpretative Communication on waste and 
by-products (COM/2007/0059 final).  

3) It must have entered a recycling operation (with regard to the relevant 
definitions in Article 3 (17) of the WFD and Article 3(1) in Implementing Decision 
EU 2019/1004);126 and 

4) It must have been reprocessed into outputs of a sufficient quality to substitute 
the use of primary plastic materials in the manufacture of SUP beverage bottles 
listed in Part F of the Annex to the SUP Directive; 

a. And, as such, not be used as a fuel, for energy recovery or for backfilling 
operations.  

Since recycled plastics in this context are intended to be used in beverage containers, 
they must also adhere to EC regulation 10/2011 on plastic materials and articles 
intended to come into contact with food and in particular Regulation (EC) No 282/2008 
on recycled plastic food contact materials (which is currently being revised). 

                                                      

 

126 In feedback received from NGOs in October 2021, additional eligibility criteria that should apply to a 
recycling operation for its outputs to count as recycled plastics were suggested (e.g., a minimum scale of 
eligible recycling processes, alongside a minimum process efficiency of 70%). While the role of such criteria 
in potentially improving the efficiency and quality of recycling across the EU is recognised, the 
development and implementation of these is beyond the remit of an Implementing act. As such, this 
suggestion has no current legal basis in either Directive 2008/98/EC, or the SUP Directive itself, and 
therefore cannot be used for the interpretation of “recycled plastics” in this Implementing Act. 
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5.1.3 Placed on the Market  

The term “placed on the market” is used in both the numerator and denominator of the 
proposed formula, based on the wording in article 6(5) of the SUP Directive which refers 
to the market on the territory of a particular Member State as opposed to the EU 
market: 

Percentage of recycled content in SUP beverage bottles =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑀𝑆 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑀𝑆 𝑚𝑎𝑟𝑘𝑒𝑡 
 𝑋 100 

It is therefore critical that the point at which SUP beverage bottles are “placed on the 
market” is clearly defined. This is considered from two perspectives below – first, from 
the point of view of what constitutes a SUP beverage bottle in terms of the finished 
product that is placed on the market, and second, the point in the supply chain that this 
relates to in a Member State. Finally, consideration is given to the question of how third 
country imports and exports of SUP beverage bottles should be treated as part of the 
interpretation of what is “placed on the Member State market”.   

It is also worth noting that the concept of “placed on the market” at the level of a 
Member State is applied elsewhere in the SUPD and in the Implementing Act on the 
calculation of the separate collection of waste SUP beverage bottles (COM Implementing 
Decision (EU) 2021/ 1752127) – consistency in the interpretation of this term across the 
implementing acts supporting the Directive is therefore a key consideration.  

5.1.3.1 Bottle Format 

First, the form the bottle should be in before it can be considered placed on the market 
should be clear (i.e., what constitutes a “SUP beverage bottle”). Part F of the SUPD 
Annex clarifies that the beverage bottles referred to in Article 6 should be including their 
caps and lids. Notably, no reference is made to labels or sleeves on the bottles in the 
SUPD itself, though the implementing act on the calculation of the separate collection of 
waste SUP beverage bottles may be referred to for further clarification:  

 Article 3(1): “The weight of single use bottles placed on the market shall include 
only the weight of such bottles that were placed on the market after having been 
filled with beverage” 

 Article 2 (3): “The weight of the waste single use bottles may include the weight 
of labels and adhesives only if it is included also in the weight of the single use 
bottles placed on the market” 

                                                      

 

127 Commission Implementing Decision (EU) 2021/1752 of 1 October 2021 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 the separate collection of waste single-use plastic 
beverage bottles. Available at: https://eur-lex.europa.eu/eli/dec_impl/2021/1752  

https://eur-lex.europa.eu/eli/dec_impl/2021/1752
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Given that labels or sleeves form a component of the SUP beverage bottle packaging as 
sold to consumers (i.e., after they have been filled with beverage), and are usually added 
in the same production step as the cap, it appears logical to apply the same rules to 
labels as to caps. In addition, labels are not explicitly exempted from counting towards 
the targets in the wording of the legislation (as is the case for glass bottles, for example). 
It is therefore proposed to include them in the scope of the SUP beverage bottle placed 
on the market.  

Should this proposal be taken forward, therefore, the total mass of SUP beverage 
bottles, including their caps and labels, will form the denominator of the formula. For 
consistency, any recycled plastic material contained in the body of the SUP beverage 
bottles, as well as in their caps and labels will similarly be included in the calculation of 
the numerator, in line with the above-mentioned requirement in the implementing act 
for the calculation of separate collection of SUP beverage bottles.  

Stakeholders noted that, in some cases, the mass of the labels can be significant relative 
to the mass of the bottle (particularly for smaller bottles). It was further suggested that 
that at present labels and sleeves cannot incorporate recycled content, making the 
targets more difficult to achieve. However, this line of argumentation is equally relevant 
to the bottle caps, which tend to weigh more than labels. Given that caps were not 
excluded on this basis, it is suggested that labels should not be either.  

Also, it is worth highlighting again here that the targets do not apply to individual SUP 
beverage bottles, or the individual components of such bottles, but are set as an average 
for all SUP beverage bottles placed on the market in a Member State. It is important to 
clarify that the targets in Article 6(5) do not require that each separate element of the 
SUP beverage bottle (i.e., bottle, cap/lid, label/sleeve) is subject to the 25% or 30% 
recycled plastic target (there was some misunderstanding around this point in the early 
stakeholder workshops128). This means that even if some products (e.g., small format 
SUP beverage bottles where the label makes up a significant portion of the total mass) 
cannot individually meet the targets, the targets have been designed to be attainable for 
all SUP beverage bottles on average. It is therefore not likely that the inclusion of labels 
in the calculation of SUP beverage bottles placed on the market will hamper Member 
States’ ability to meet the targets.  

Finally, for the avoidance of doubt, the recycled content target in Article 6(5) does not 
apply to any secondary or tertiary packaging associated with SUP beverage bottles. 

A series of worked examples of how the formula could apply to SUP beverage bottles of 
various sizes and configurations are presented in Figure 5-1 below.  

The examples illustrate that the mass of the SUP beverage bottle cap and label may 
account for anywhere between 13%-15% of the overall bottle mass. Therefore, if 
recycled content cannot be included in the bottle cap or label (as stakeholders note is 

                                                      

 

128 Recycled Content SUP Technical Workshop held 29th April 2021 
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currently the case), the amount of recycled content included in the bottle body must be 
proportionally higher in order to achieve the target. As shown in the examples, the body 
of the bottle must therefore contain ~29% recycled plastic material in all cases in order 
for the SUP beverage bottle as a whole to meet the 25% target in 2025. This figure would 
also be correspondingly higher to achieve the 30% target in 2030.  

The majority of stakeholders agreed that this does not make the attainment of the 
targets technically or economically unfeasible. Based on this, therefore, it is 
recommended that further to the definition of an SUP beverage bottle as set out in Part 
F of the Annex to the SUP Directive, labels and sleeves should be considered to form part 
of a SUP beverage bottle when it is placed on the market of a Member State and 
therefore count towards the calculation of the targets in Article 6(5). 
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Figure 5-1: Example Formula  

Specification:  
220ml Bottle with Cap and 

Label  
500ml Bottle with Cap and 

Label  
1.5 l Bottle with Cap and Label 

 
  

 

 

 

 

 

Part:  Cap 
Label/ 
Sleeve 

Body Total 

 

Cap 
Label/ 
Sleeve 

Body Total 

 

Cap 
Label/ 
Sleeve 

Body Total 

Total Mass:  2.0g 1.0g 17.0g 20.0g 

 

3.0g 1.0g 24.0g 28.0g 

 

3.0g 2.0g 33.0g 38.0g 

Recycled 
Content (g): 

 0.0g 0.0g 5.0g 5.0g 

 

0.0g 0.0g 7.0g 7.0g 

 

0.0g 0.0g 9.5g 9.5g 

Recycled 
Content (%): 

 0% 0% 29.4% 25% 

 

0% 0% 29.2% 25% 

 

0% 0% 28.8% 25% 

  

To achieve 25% recycled content 
in the example SUP beverage 
bottle, the mass of recycled plastic 
in the body needs to be 29.4%. 

 
To achieve 25% recycled content in 
the example SUP beverage bottle, 
the mass of recycled plastic in the 
body needs to be 29.2%. 

 
To achieve 25% recycled content in 
the example SUP beverage bottle, 
the mass of recycled plastic in the 
body needs to be 28.8%. 

Source: Example weights based on internal data collected by Eunomia 
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5.1.3.2 Point in Supply Chain 

“Placed on the market” is defined in Article 3 (6,7) of the SUP Directive as the point at 
which the product is made available for the first time on the market of a Member State, 
i.e., when a manufacturer or an importer supplies a product to a distributor or consumer 
in the course of commercial activity for the first time (whether for payment or free of 
charge). The product, in the case of the SUP Directive, is the SUP beverage bottle 
including cap / lid and – as clarified above – the label / sleeve.  

Detailed guidance on the point at which a product is placed on the market is available in 
the European Commission’s "Blue Guide on the implementation of EU product rules 
2016". It states that: 

“a product is placed on the market when it is made available for the first time on 
the Union market.” 

The SUPD definition of “placing on the market” therefore deviates from the definition 
given in the Blue Guide defining “placing on the market” as “the first making available of 
a product on the market of a Member State”, which is more specific than the “the Union 
market” in the Blue Guide. As far as the concept of “placing on the market” is concerned, 
the Blue Guide should be used for clarification, but adapted to the Member State 
territory as opposed to the EU territory. 

In practice, the value chain for SUP beverage bottles can be configured in several ways, 
often involving multiple Member States. Beverage bottles may be produced in one 
country, exported empty to another, and then either branded, filled, and sold as part of 
the packaged product in that country, or re-exported to another country. This can also 
be appreciated from considering a case where a SUP beverage bottle is sold to a filler 
who then exports the totality of its production overseas. In practice, the SUP bottles 
would arise, as waste, in a completely different country. This gives rise to two possible 
interpretations of placed on the market at the Member State level, and important 
considerations around the import and export of SUP bottles for the purposes of the 
calculation, which are discussed below.  

Consider an illustrative scenario in which an SUP beverage bottle is manufactured in 
Member State A (where it is filled, branded, and the cap and label attached), then 
supplied to a distributor in Member State B, before being supplied to a retailer in a 
Member State C where the bottle is sold to the end-user. In this scenario, the SUP 
beverage bottle reaches the appropriate format to be considered a “product” in line 
with the SUP Directive in Member State A. Importantly though, the definition of “placed 
on the market” in the legislation can be interpreted to imply that it is placed on the 
market in Member State B (i.e., when the manufacturer supplies it to the distributor for 
the first time). However, the bottle is also considered to be placed on the market in 
Member State C, when supplied to a retailer in this territory for the first time (since the 
targets are set at the level of a Member State market as opposed to the whole EU 



    

106  

 

market). Therefore, two alternative approaches to interpreting the term “placed on the 
market” in the context of the SUP Directive are explored below.  

Placed on Market Interpreted as Point of Sale to the End Consumer  

If the same product can be considered to be placed on the market of more than one 
Member State, it would count towards the attainment of the recycled content targets in 
both. This is not appropriate, as it would lead to double counting at the EU level. It may 
also lead to unintended supply chain practices where a single product (with high 
recycled content) is “placed on the market” in several Member States for the purpose of 
distorting the recycled content calculation.  

In terms of determining the interpretation that is likely to give the most robust results 
and minimise burden of implementation in this regard therefore, it was highlighted by 
stakeholders at the first workshop (April 2021) that some legislative precedent already 
exists in the interpretation of the term in the Packaging and Packaging Waste Directive 
(Directive 94/62/EC). Article 6 of Directive 94/62/EC states that “Packaging waste 
generated in a Member State may be deemed to be equal to the amount of packaging 
placed on the market in the same year within the Member State”. This indicates that 
packaging is considered “placed on the market” in the Member State where it is sold to 
the end-user. The PPWD guidance on compilation and reporting of data (2020) states 
that this data should be gathered from extended producer responsibility schemes (EPR) 
which already record the volume of packaging sold in each Member State for compliance 
purposes.129 As EPR schemes are already collecting data on the volume of beverage 
bottles placed on the market in each Member State, there would be clear administrative 
benefits associated with using the same data for the calculation of the SUPD recycled 
content targets.  

This approach also appears logical in the context of the intended purpose of the SUP 
Directive, i.e., to reduce the impact of single use plastic products on the environment by 
improving their circularity. It therefore makes sense to benchmark a Member State’s 
performance in respect of recycled content uptake against the products that are actually 
consumed within the territory of that Member State (and which it can therefore regulate 
the demand for). This is opposed to, potentially, the products that it may be a distributor 
for (albeit with no control over either the supply or the demand of that product).  

Placed on Market Interpretated as First Point of “Making Available”  

However, the definition of the term “placed on the market” in Article 3 (6,7) of the SUP 
Directive specifically mentions that the supply of the product by a manufacturer to a 
distributor may also count as placing on the market, i.e., several steps before the 

                                                      

 

129 European Commission (2020), Guidance for the compilation and reporting of data on packaging and 
packaging waste according to Decision 2005/270/EC. Available at: 
https://ec.europa.eu/eurostat/documents/342366/351811/PPW+-
+Guidance+for+the+compilation+and+reporting+of+data+on+packaging+and+packaging+waste.pdf/297d0
cda-e5ff-41e5-855b-5d0abe425673?t=1621978014507  

https://ec.europa.eu/eurostat/documents/342366/351811/PPW+-+Guidance+for+the+compilation+and+reporting+of+data+on+packaging+and+packaging+waste.pdf/297d0cda-e5ff-41e5-855b-5d0abe425673?t=1621978014507
https://ec.europa.eu/eurostat/documents/342366/351811/PPW+-+Guidance+for+the+compilation+and+reporting+of+data+on+packaging+and+packaging+waste.pdf/297d0cda-e5ff-41e5-855b-5d0abe425673?t=1621978014507
https://ec.europa.eu/eurostat/documents/342366/351811/PPW+-+Guidance+for+the+compilation+and+reporting+of+data+on+packaging+and+packaging+waste.pdf/297d0cda-e5ff-41e5-855b-5d0abe425673?t=1621978014507
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product is sold to the final consumer. As mentioned earlier, there is a significant risk of 
double counting at the EU level in this case, as well as inconsistency in the calculation of 
what is “placed on the market” for the same product across different EU laws (the 
PPWD, and the SUPD). One way to address this may be to require adjustments to be 
made to the calculations such that intra-EU movements of SUP beverage bottles 
between Member States that are not intended for end use in the territory of that 
Member State should be deducted from the final estimate.   

A similar approach is also suggested in Article 3 of the implementing act on the 
calculation of separate collections of SUP beverage bottles, which states: “the weight of 
single-use bottles placed on the market may, where there are significant imports, exports 
or other movements within the Union of such bottles by operators or by natural persons 
for their own personal use, be adjusted in order to take account of such movements.”  

However, it is noted that while this approach more closely aligns with the legal definition 
set out in the SUP Directive, there are two key drawbacks that bear further 
consideration. The first is that this approach implies further burden of implementation 
and a need for verification in order to measure SUP beverage bottles in two different 
ways (one based on packaging sold to the end consumer for the PPWD and the other as 
described here for the SUPD), and, further, the burden of gathering the data necessary 
to make any adjustments, which will fall on Member States. Given that the outcome of 
the calculation following adjustments will ultimately be the same as that from the first 
approach, it is not clear that this additional burden can be justified. Further, given this 
outcome, the question of whether this approach is any further sufficiently aligned with 
the intent of the definition of “placed on the market” in Article 3 of the SUP Directive 
than the first approach was. The legal basis for both these approaches must therefore be 
clearly determined by the Commission before either of them can be included the 
implementing act.  

From a technical standpoint, given that the outcome of both the approaches is similar, 
and the dual needs to ensure coherence across EU legislation and to minimise the 
administrative and implementing burden associated with the calculation methodology 
for recycled plastic content in SUP beverage bottles, the first interpretation is preferred.  

The implementing act, on this basis, could include wording along the lines of:   

For the purposes of demonstrating attainment against the target in Article 6(5), a 
beverage bottle is considered placed on the market of the Member State where it is sold 
to the end-consumer in a form in which it fulfils the definition of a beverage bottle as set 
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out in Part F of the Annex to the SUPD, i.e., SUP beverage bottles with a capacity of up to 
three litres, including their caps and lids, but not: 

(a) glass or metal beverage bottles that have caps and lids made from plastic, 

(b) beverage bottles intended and used for food for special medical purposes as defined 
in point (g) of Article 2 of Regulation (EU) No 609/2013 that is in liquid form. 

5.1.3.3 Imports/Exports and E-commerce  

SUP beverage bottles (both filled and unfilled) are subject to import and export flows in 
addition to intra EU movements and further consideration must therefore be given to 
the impacts of third-party and e-commerce trade on what is placed on the market of a 
Member State.  

Imports: SUP beverage bottles that are imported from a non-EU country and “placed on 
the market” in a Member State must always be counted towards the calculation (i.e., in 
terms of the tonnage in the denominator). Whilst the SUP Directive does not restrict the 
geographical source of the recycled plastic content that may count towards the target in 
Article 6(5), however, all such recycled plastic content (regardless of source) must 
adhere to the same requirements. Accordingly, if the recycled plastic content in 
imported bottles can be verified by the relevant importer/ brand, in line with the chain 
of custody and verification principles set out in Section 5.3 below, then it may also count 
towards the numerator.  

Exports: SUP beverage bottles that are exported from a Member State to a third country 
or supplied to a distributor in a Member State with the intention of ultimately exporting 
to a third country, do not count towards the recycled content targets (in either the 
numerator or the denominator). See Section 2.2 of the Blue Guide on making available 
and in particular the following paragraph: “Supplying a product is only considered as 
making available on the Union market, when the product is intended for end use on the 
Union market. The supply of products whether for further distribution, for incorporation 
into a final product, or for further processing or refinement with the aim to export the 
final product outside the Union market is not considered as making available.”  

It is noted that such wording could also be adapted to apply to intra-EU movements (for 
example, replacing “union market” with “Member State market”) to facilitate the 
implementation of whichever approach is chosen to account for intra-EU movements in 
light of the target being set at the Member State (not Union) levels, as discussed in 
Section 5.1.3.2 above.  

The implementing act, to account for third country trade in SUP beverage bottles, should 
therefore include the following provisions: 

The supply of SUP beverage bottles should count as placed on the market of a Member 
State for the purposes of attainment against the target in Article 6(5) only if the SUP 
beverage bottle is intended for end use on the Member State market.  

(a) The supply of SUP beverage bottles, whether for further distribution, or for 
further processing or refinement with the aim to export or transfer the final 
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product outside the Member State market should not count as placed on the 
market of that Member State. Any recycled plastic contained within such SUP 
beverage bottles should not count towards the attainment of the targets in 
Article 6(5).  

(b) The import of SUP beverage bottles intended for end use in the territory of the 
Member State shall count as placed on the market of that Member State. Any 
recycled plastic contained within such SUP beverage bottles shall count towards 
the attainment of the targets in Article 6(5) only if it meets the definition of 
“recycled plastic” and has been verified as such.   

5.1.3.4 Proposed Interpretation of “Placed on the Market” 

Based on the above discussion, it is proposed that the term “placed on the market” in the 
context of Member States should be interpreted to be the point at which SUP beverage 
bottles are sold to end consumers. The alternative (i.e., interpreting this point as the first 
point of making available in a Member State) risks double counting at the EU level, 
necessitating complex adjustments to the calculations to account for intra-EU movements 
of SUP beverage bottles. This would result in the additional administrative burden to 
gather the data necessary to show such adjustments, with the outcome of the calculation 
being the same as that proposed. However, the feasibility of this proposal is subject to 
further legal analysis by the Commission, as regards the definition of placed on the market 
in Article 3 of the SUP Directive.   

5.1.4 Recommendations on Formula and Definitions  

Based on the above discussion, the following recommendations are made with regards 
to the formula that can be used by Member States in demonstrating compliance with 
the targets in Article 6(5), and the interpretation of the key terms therein:  

The following formula should be applied by Member States in calculating the recycled 
plastic content of SUP beverage bottles to demonstrate compliance with Article 6(5):  

Percentage of recycled plastic content in SUP beverage bottles =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑀𝑆 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑀𝑆 𝑚𝑎𝑟𝑘𝑒𝑡 
 𝑋 100 

For the purposes of attainment against the target in Article 6(5), “recycled plastic” 
shall mean the outputs of plastic waste recycling that are used in the manufacture of 
SUP beverage bottles listed in Part F of the Annex to the SUPD and pursuant to the 
definition of “plastic” in Article 3(1), and “recycling” in Article 3(17) of Directive 
2008/98/EC on waste.  

Further to the definition of an SUP beverage bottle as set out in Part F of the Annex to 
the SUP Directive, labels and sleeves should be considered to form part of a SUP 
beverage bottle when it is placed on the market of a Member State and should 
therefore count towards the calculation of the targets in Article 6(5). 
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For the purposes of demonstrating attainment against the target in Article 6(5), a 
beverage bottle should be considered placed on the market of the Member State 
where it is sold to the end-consumer in a form in which it fulfils the definition of a 
beverage bottle as set out in Part F of the Annex to the SUPD, i.e., SUP beverage 
bottles with a capacity of up to three litres, including their caps and lids, but not: 

(a) glass or metal beverage bottles that have caps and lids made from plastic, 

(b) beverage bottles intended and used for food for special medical purposes as 
defined in point (g) of Article 2 of Regulation (EU) No 609/2013 that is in liquid form. 

The supply of SUP beverage bottles should count as placed on the market for the 
purposes of attainment against the target in Article 6(5) only if the SUP beverage 
bottle is intended for end use on the Union market.  

(b) The supply of SUP beverage bottles, whether for further distribution, or for 
further processing or refinement with the aim to export the final product 
outside the Union market shall not count as placed on the market. Any 
recycled plastic contained within such SUP beverage bottles shall not be 
counted towards the attainment of the targets is Article 6(5).  

The import of SUP beverage bottles intended for end use on the Union market shall 
count as placed on the market. Any recycled plastic contained within such SUP 
beverage bottles shall count towards the attainment of the targets in Article 6(5) only 
if it meets the definition of “recycled plastic” and has been verified as such. 

In line with the above recommendations, the formula to be applied by Member States 
can be further broken down into the following calculations: 

𝑅𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑖𝑛 𝑆𝑈𝑃 𝑏𝑒𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑡𝑡𝑙𝑒𝑠 =
𝑅𝑇
𝑀𝑇
 𝑥 100  

Where:  

(1) R = Mass of recycled plastic used in an SUP beverage bottle, such that  

𝑅 =  𝑟𝑏 + 𝑟𝑐 + 𝑟𝑙  

Where  

rb = mass of recycled plastic used in the body of the SUP beverage bottle 

rc = mass of recycled plastic used in the cap/lid of the SUP beverage bottle 

rl = mass of recycled plastic used in the label/ sleeve of the SUP beverage bottle  

 

(2) M = Mass of an SUP beverage bottle, such that  

𝑀 = 𝑚𝑏 + 𝑚𝑐 +𝑚𝑙  

Where  

mb = mass of the body of the SUP beverage bottle 

mc = mass of the cap/lid of the SUP beverage bottle 
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ml = mass of the label/ sleeve of the SUP beverage bottle  

 
 

(3) RT = Total mass of recycled plastic in SUP beverage bottles placed on the MS market 
, such that  

𝑅𝑇 = ∑𝑅𝑀𝑆 + ∑𝑅𝐼𝑀 −∑𝑅𝐸𝑋  

Where 

RMS = Mass of recycled plastic in SUP beverage bottles manufactured in the MS  

RIM = Mass of recycled plastics in SUP beverage bottles transferred / imported into MS for sale to end 
consumers within the MS  

REX  = Mass of recycled plastics in SUP beverage bottles transferred/ exported for sale to end consumers 
outside MS 

  

(4) MT  = Total mass of SUP beverage bottles placed on the MS market, such that  

𝑀𝑇 = ∑𝑀𝑀𝑆 + 𝑀𝐸𝑋𝐼𝑀  

Where 

MMS = Mass of SUP beverage bottles manufactured in the MS 

 and sold to end consumers in a given MS;  

MEXIM = Net imports/ transfers of SUP beverage bottles to/ from the MS 

= Mass of SUP beverage bottles imported / transferred into the MS– mass of SUP beverage bottles 
exported / transferred from the MS  
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5.2 Measurement Points 

In the case of the SUP Directive targets for SUP beverage bottles, the calculation point 
can be identified as the point at which the product is placed on the Member State 
market as discussed in Section 5.1.3 above. Based on the findings of the research in 
preceding sections and the initial feedback from stakeholders, several potential 
measurement points can be identified in relation to this calculation point, each of which 
has its own merits and challenges. A more general description of calculation points and 
measurement points for recycled plastics is provided in Section 4.2.  

The potential options for measurement points that have been identified in the research 
to date are discussed separately for the numerator and the denominator below, 
represented diagrammatically in Figure 5-2Figure 5-2. It is noted that the flows and 
analysis do not represent a particular SUP beverage bottle product or process (i.e., some 
processes will not require all steps, such as the manufacture of preforms in extrusion 
blow moulding processes). Rather, the diagrams cover generic plastic production 
processes to aid and inform the initial thinking on a general calculation methodology for 
recycled plastic content in SUP beverage bottles. They indicate key steps that can be 
taken from the point at which plastic waste material undergoes recycling until it is 
incorporated into new products/ placed on the market. The key actors are highlighted 
for each step although these may be co-located and part of the same site or company or 
might be located in different places and part of different companies - few generalisations 
can be made in this regard. For the purposes of this analysis, all such possible variations 
were not described for the sake of clarity. They therefore do not capture all 
permutations and combinations. 

It is important to note also that the flow diagrams do not include the production 
processes for SUP beverage bottle caps and labels prior to the filling process during 
which they are added to the bottle. This reflects the feedback from stakeholders that at 
present, SUP beverage bottle caps and labels do not contain any recycled plastic 
material, and therefore no measurement is necessary with regards to the numerator 
(which would necessitate measurements prior to the finished product). As far as the 
denominator is concerned, the measurement points for the weight of the bottle, its cap 
and label have been included in the diagram below. In the analysis below, the possibility 
of recycled plastic being incorporated in the other components of the SUP beverage 
bottle is considered (i.e., the cap and label in addition to the body of the bottle).  

 



    

113  

 

Figure 5-2: Calculation and Measurement Points for SUP Beverage Bottles 
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5.2.1 Measurement Point in the Denominator  

Based on the wording of the SUP Directive and the intent of the underpinning policy, the 
calculation point is the point at which SUP beverage bottles are placed on the market as 
discussed in Section 5.1.3.2 above. This corresponds to either measurement point 4 (in 
the case of interpretation as the “first making available”, or measurement point 5 (in the 
case of interpretation as the “point of sale to the end consumer” in Figure 5-2Figure 5-2. 
Depending on the interpretation finally decided upon by the Commission therefore, 
either of these points is suitable for the estimation of the denominator in the formula 
presented in Section 5.1.1. It is noted that as secondary and tertiary packaging do not 
form a part of the final SUP beverage bottle as defined in Part F of the SUPD Annex, they 
are not included in the scope of the recycled content targets and are therefore must be 
excluded from both the numerator and denominator of the calculation.  

It is noted that measurement point 3 indicates the point at which the format of the 
bottle may be considered complete from the perspective of the manufacturing process 
(i.e., prior to filling). However, given the previous discussion of the definition of an SUP 
beverage bottle in Part F of the SUP Directive Annex, and the argumentation laid out in 
Section 5.1.3.1, it can be concluded that this is not the correct interpretation, because at 
this stage the “product” is not complete, lacking its cap and label and therefore cannot 
be considered “placed on the market” for the purposes of calculating the targets in 
Article 6(5). Measurement point 3 can therefore be disregarded.  

5.2.2 Measurement Point in the Numerator  

Given that measurement points 4 and 5 are not suitable for the estimation of recycled 
plastic in the numerator (as, at either of these points, it is impossible to accurately 
estimate the proportion of recycled materials relative to virgin counterparts), 
measurement points must therefore be established at earlier stages in the value chain to 
allow for an accurate estimation of the mass of recycled plastic (numerator) at the 
calculation point. Measurement point 3 is similarly disregarded, since by this point, 
recycled plastic has already been blended with virgin material to form a new 
intermediate product and can no longer be discerned.  

In the case of material entering a compounding site, this may be the point at which it is 
easiest to measure inputs of recycled material, as material is usually delivered to a 
standard weight specification (usually ‘dry weight’), with additional information, such as 
a maximum moisture content, specified. It is also noted that in some cases, the output of 
recycling operations may also be used as a proxy for measurement at this point, 
particularly at sites where recycling and conversion processes are integrated. However, a 
key challenge arises if the recyclate received at the site is then subjected to further 
processing (and therefore potential losses) prior to being inputted into the final 
conversion process (e.g., additional washing, drying, decontamination, crystallisation 
and/or homogenisation). Therefore, measurement points prior to the pre-processing 
step are not recommended for use. Instead, consideration must be given to the point 
when the secondary materials are of sufficient quality to undergo conversion 



    

115 

comparable to the processing of primary materials (points 1 and 2 in Figure 5-2Figure 
5-2). 

The use of point 1 or point 2 is determined by the point at which virgin polymers and 
other additives are introduced. After this, accurate measurement of the mass of recycled 
plastic is not possible. This can happen at either or both of the compounding and 
conversion stages. In this regard, it is also worth noting that some masterbatch 
producers do provide masterbatch with recycled plastic content integrated, which would 
also need to be factored into the calculation.  

Stakeholders at the workshops queried how any recycled plastic material that is 
incorporated in the cap and label of an SUP beverage bottle should be treated in the 
future. Initial research into the value chain and production processes for caps and labels 
indicates that there is no reason that the measurement point for caps and labels should 
be set differently to the measurement point for the bottle body. As with a plastic bottle 
body, for caps and labels the polymer/additive mix will be made to a certain specification 
by a compounder, and then pass through the conversion process. For caps this 
conversion process includes the following production steps: injection or compression 
moulding, folding, slitting and lining. If recycled content was to be added to caps or 
labels, it would occur prior to the conversion process; the same principles regarding the 
measurement point therefore apply (either point 1 or point 2 is appropriate). Note, if 
recycled content was included in more than one element of the SUP bottle, then data 
from each relevant measurement point would need to be combined in the final 
calculation.           

5.2.2.1 Recommendation on Rules for Measurement Points for the 
Numerator 

The following rules are therefore proposed to underpin the selection of measurement 
points for the numerator and clarify the interpretation of the same:  

The Measurement Point should be prior to input into final conversion process or at the 
point in which recycled plastic is mixed with virgin plastic; whichever comes first.  

The Measurement Point should be when the secondary plastic materials are of 
sufficient quality to undergo conversion comparable to the processing of primary 
materials (at the point where the material is most likely to make its way into the final 
product without any further losses).  

Outputs of previous steps (e.g., output of recycling process) may be used as proxy so 
long as subsequent losses prior to conversion are deducted (e.g., from pre-processing 
operations like additional washing, drying, decontamination, crystallisation and/or 
homogenisation steps). 

The proportion of recycled plastics in compounds/ masterbatch are also to be counted 
(subject to verification).  
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5.3 Specific Aspects 

This section identifies other aspects that are important to consider, including the 
inclusion of pre/post-consumer waste; how additives, fillers, moisture, and 
contamination are considered; and how bio-based and compostable plastics fit into the 
target and any associated rules. 

5.3.1 Pre-consumer and Post-consumer Plastic Waste  

As outlined in Section 4.3.1, there is currently no distinction between, or definitions of, 
pre-consumer and post-consumer waste in EU waste legislation. The SUP Directive 
Implementing Act that will define the calculation method cannot introduce new 
definitions in this way. Therefore, as it stands, as long as material fulfils the definition of 
plastic waste and is subsequently recycled, it can count in the numerator; it does not 
matter where in the supply chain the plastic waste was produced. EU legislation does, 
however, distinguish between wastes and by-products, the latter of which cannot count 
as recycled plastic in the numerator of the calculation if reintroduced into the 
manufacturing process.  

Additionally, in the context of the SUP Directive targets, the quantities of pre-consumer 
waste generated and re-utilised in the SUP beverage bottle manufacturing process have 
been reported by industry to already be very low (<2% in most cases, potentially ~3% for 
HDPE bottles/ opaque PET bottles) (see Table 5-1Table 5-1). It can therefore be argued 
that the administrative burden of calculating, verifying and excluding such low 
proportions of pre consumer waste from the calculation may not be worthwhile. 

Table 5-1: Stakeholder Data on Pre-consumer Content in SUP Beverage 
Bottles 

Stakeholder 
% of material input lost during SUP 

beverage bottle manufacturing process  

% of plastic in SUP beverage 
bottles from pre-consumer 

material   

1 

1.5 – 2% of input material is lost during 
the PET beverage bottle manufacturing 
process. The manufacturing process for 
HDPE beverage bottles is higher, but no 

reference numbers. 

Assume this to be less than 1%. 
Pre-consumer material is either of 

a good enough quality to be re-
processed directly in the injection 
process or it is diverted into other 

applications. 

2 
0.1 – 0.4% (mostly set up and rejected 

pre-forms) for PET bottles.  

Varies by product but around 0.5 
– 3% on average for PET pre-

forms. 

3 

Less than 1%, mostly due to quality issues 
with semi-finished products (e.g. bubbles 

in pre-forms, incomplete pre-forms, 
expired pre-forms). 

Less than 1%. 
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5.3.1.1 Arguments and Approach to Exclude Pre-consumer Waste  

There are several arguments in favour of excluding pre-consumer waste from counting 
towards the attainment of recycled plastic content targets in the SUP Directive, which 
were also highlighted by NGOs at the workshops and have been summarised below:  

Aligns with the intent of the SUP Directive: One of the core objectives of the SUP 
Directive is to “…prevent and reduce the impact of certain plastic products in the 
environment, in particular the aquatic environment, and on human health…” (Article 1). 
As the vast majority of plastics that contribute to marine litter are from post-consumer 
sources, to ensure that the recycled content targets are contributing to the SUP 
Directive’s core objective, it appears logical focus solely on post-consumer beverage 
bottles. 

Relevant precedent PPWD/ WFD: There is some relevant legislative precedent for 
excluding pre-consumer material from counting towards targets in the Packaging and 
Packaging Waste Directive (PPWD). Article 3(2) explicitly excludes ‘production residues’ 
from the definition of ‘packaging waste’ as “any packaging or packaging material covered 
by the definition of waste laid down in Article 3 of Directive 2008/98/EC, excluding 
production residues”.  

The relevant definition of waste in Directive 2008/98/EC (i.e. the WFD) is “any substance 
or object which the holder discards or intends or is required to discard”, with Article 5 
further clarifying that a ‘by-product’ (i.e. “a substance or object resulting from a 
production process the primary aim of which is not the production of that substance or 
object”) is not considered to be waste.  

The term “production residues” is further clarified in the Commission’s Guidance on the 
interpretation of key provisions of Directive 2008/98/EC on waste (not legally binding) as 
“a material that is not deliberately produced in a production process but may or may not 
be a waste”.130 This clarifies that production residues include both by-products and 
wastes from the production process. All such material streams (including pre-consumer 
wastes) can therefore be interpreted to be excluded from the scope of ‘packaging waste’ 
in the PPWD, and therefore from counting towards the attainment of the recycling 
targets.  

Activities of the Circular Plastics Alliance: Further, it is understood that the attainment 
of the 10 million tonnes target for the supply of recycled plastics in 2025 under the 
Circular Plastic Alliance (CPA) initiative will also exclude pre-consumer waste from 
counting (with the exception of the quantities reported under the Vinylplus voluntary 

                                                      

 

130 DG ENV of the European Commission (2012), Guidance on the interpretation of key provisions of 
Directive 2008/98/EC on waste, accessible at 
https://ens.dk/sites/ens.dk/files/Affald/guidance_on_the_interpretation_of_key_provisions_on_waste.pd
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initiative).131 To this end, the CPA have also developed guidance on what constitutes pre-
consumer waste in each plastic sector.132     

Minimises risk of pre-consumer waste being inflated to achieve targets in the future: if 
pre-consumer waste can count towards the recycled content targets, there may be 
perverse incentives for converters to either cease investing in reducing pre-consumer 
waste, or in some circumstances to artificially inflate the amount of pre-consumer waste 
produced to increase the supply of recycled plastic. Most industry stakeholders 
disagreed with this point, suggesting that to create “extra waste” would likely incur 
additional costs (both operationally and in terms of regulatory burden), and is therefore 
unlikely.133 However, if the price of post-consumer rPET significantly increases in the 
future, a situation where it is more cost-effective for converters to artificially inflate the 
production of pre-consumer waste and recycle it, rather than to buy post-consumer 
rPET, cannot be ruled out. 

There are already sufficient incentives to recycle pre-consumer waste: Where pre-
consumer plastic waste is produced, it is usually homogenous, clean, of known 
composition and therefore relatively easy recycle. Sufficient incentives are already in 
place for its use – it is either recycled for use within the same production process or 
traded on the market for use in a different application. Therefore, allowing pre-
consumer material to contribute towards the targets in Article 6(5) may not incentivise 
any further beneficial behaviour change in terms of increasing uptake of recycled 
materials. In contrast, there do not appear to be sufficient incentives in place to 
stimulate the collection and recycling of post-consumer plastic. Allowing only post-
consumer recycled plastic to count towards the targets in Article 6(5) will have the 
strongest impact on driving investment and improvement in post-consumer plastic 
collection and recycling. 

Whilst there is currently no clear legal basis (i.e. established legal definitions to rely 
upon) for the exclusion of recycled plastic content originating from what is commonly 
referred to as “pre-consumer waste” for the purposes of this implementing act 
therefore, it is therefore recommended that the Commission consider the development 
of the legal framework necessary to enable this in the future. Some of the key 
considerations that should form a part of this are provided below:  

1) Pre- and post-consumer waste are not terms that are defined in EU legislation, 
although they are commonly used in industry and many existing international 
standards and recycled content verification schemes do distinguish between pre- 
and post-consumer recycled content.  

                                                      

 

131 Personal communication from DG Grow/ DG ENV dated 7th May 2021; Circular Plastics Alliance – 
Roadmap to 10 Mt recycled content by 2025, Final Draft 03 May 2021 
132 Circular Plastics Alliance (2021), Guidance on Waste 
Definitions,.https://ec.europa.eu/docsroom/documents/46954/attachments/8/translations/en/renditions
/pdf. 
133 Interviews with industry stakeholders in 2021 
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2) EU law should be updated to better align with common industrial practice in this 
regard, defining clearly what constitutes pre- and post-consumer waste 
respectively in the context of sector specific product and waste legislation. A 
starting point for this should be the existing body of industry standards, which 
tend to reference directly, or draw heavily on, the ISO 14021 definitions provided 
in Section 4.3.1 above. 

3) Given that the above definitions are quite broad and open to multiple 
interpretations, it will be important to either further clarify the definition, or at 
least provide further guidance on how these definitions should be applied to 
specific product, waste or material sectors. The Circular Plastics Alliance working 
groups have already undertaken some preliminary work of this type for key 
plastic industries (packaging, agriculture, automotive, construction and EEE).134  

4) It is noted that the scope of any definitions/ guidance developed here must be 
linked closely to the nature of future measures or requirements that are 
expected to be designed on this basis. For example, the focus here would 
theoretically be on interpreting existing definitions for pre- and post-consumer 
within the plastics value chain which should be included in Article 3 of the SUP 
Directive, and specifically for use in the calculation of the recycled plastic content 
of single use beverage bottles, rather than creating new definitions for use in 
wider EU legislation (which, if necessary, would be more appropriate to include in 
the Waste Framework Directive or, if specific to packaging, in the revision of the 
Packaging and Packaging Waste Directive).  

5.3.1.2 Arguments and Approach to Exclude By-products 

The above recommendations aside, the Commission has suggested that the existing 
distinction in EU law between a waste and a by-product (outlined above in Section 
4.3.1.1) may be referred to instead.  

This approach has the significant benefit in the short term of being within the scope of 
what this Implementing Act can accomplish. This is because the Implementing Act 
cannot be used to introduce new concepts and definitions (i.e. the terms pre- and post-
consumer waste) that are not already provided for in the overarching legislation (i.e. the 
SUP Directive). However, the Implementing Act may reference other overarching 
legislation, that does not contradict the SUP Directive (here being the WFD provision 
quoted above). In addition, there is EU guidance available on how to make case by case 

                                                      

 

134 Circular Plastics Alliance (2021), Guidance on Waste Definitions,. 
https://ec.europa.eu/docsroom/documents/46954/attachments/8/translations/en/renditions/pdf. 
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judgements on whether a material is a waste or a by-product, which includes a decision 
tree.135  

However, feedback from stakeholders suggests that for some materials ambiguity still 
remains around whether it is a by-product or a waste.136 Additionally, given that industry 
is more familiar with the terms pre- and post-consumer waste as discussed previously, 
this represents new terminology that is likely to cause some confusion in the short term 
(note that the term by-product as it is used in EU law is not always synonymous with the 
term pre-consumer waste as used by industry).  

Therefore, there is a need for further Commission guidance to clarify what constitutes 
by-products and waste in the context of the SUP beverage bottle manufacturing process 
and the extent to which these overlap with commonly accepted categories of pre- and 
post- consumer waste, so that the value chain operators who are reporting, and 
Member States/ certification bodies responsible for enforcement and verification have 
clarity on which materials (being by-products) are out of scope of the calculation of 
recycled plastics. It is noted that this approach (whereby both pre- and post-consumer 
waste remain undefined and can count towards the targets but by-products may not) 
was supported by stakeholders primarily from the plastics manufacturing sector.  

5.3.1.3 Recommendation for Pre- and Post-consumer Waste  

Based on the above discussion and feedback from stakeholders, it is recommended that 
the Commission consider aligning and further clarifying the terminology and definitions 
in wider EU product and waste law with that commonly used by industry in respect of 
“pre- and post-consumer waste”.  

However, given that at present no such legal distinction exists, it is not clear whether the 
scope of the implementing act that is the subject of this service request may define rules 
on this basis. This necessitates the following conclusion:  

Currently it remains unclear if there is a legal basis for the exclusion of pre-consumer 
waste from the calculation of recycled plastics to be counted towards the targets in 
Article 6(5).  

However, by-products of the SUP beverage bottle production process as defined in 
Article 5(1) of Directive 2008/98/EC may not count towards this calculation.  

Given the feedback from stakeholders regarding the lack of clarity in the existing broad 
guidance on distinguishing by-products from waste, it is suggested that the Commission 
consider providing further guidance on the exact materials that should be considered by-
products of the SUP beverage bottle manufacturing process (and therefore excluded 

                                                      

 

135 Commission of the European Communities (2007) Communication from the Commission to the Council 
and the European Parliament on the Interpretative Communication on waste and by-products, https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52007DC0059&from=EN  
136 Interviews with industry stakeholders in 2021 
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from the calculation) to enable consistent reporting, verification, and enforcement of 
this requirement.  

5.3.2 Additives and Fillers  

Additives are added to SUP beverage bottles to aid processing and give the finished 
product specific functional properties such as antimicrobial, antioxidant, 
biodegradability, lubrication, fragrance, heat and light stabilisation properties. Fillers are 
a category of additive intended to provide bulk (often at lower cost than the main 
polymer(s)) in a plastic product, whilst retaining or enhancing the engineering properties 
of the plastic. More context on the use of additives in plastic can be found in Section 
4.3.2. 

Regulation (EC) No 10/2011 on plastic materials and articles intended to come into 
contact with food, sets out the additives and fillers authorised for use in SUP beverage 
bottles. Additives and fillers are used in varying proportions for different SUP beverage 
bottles depending on the design specification and polymer used. The research has 
provided the range of estimates for the additive proportion in SUP beverage bottles 
presented in Table 5-2. 

Table 5-2: Estimate of Proportion of Additives and Fillers in SUP Bottles137 

PET Bottles HDPE Bottles 

 <0.01% (e.g. colourants) 

 0.03 - 0.3% 

 <1% 

 1 - 3% (e.g. dairy bottles) 

~3-5%  

e.g. titanium dioxide (white colour in milk 
bottles) 

This variation makes it difficult for recyclers, reprocessors and converters to know the 
exact quantities and types of additives that were used in plastic that has been received 
for recycling and subsequent production. Therefore, to ensure that chemical substances 
in plastic recyclate, including additives and fillers, do not pose a significant risk to human 
health, recycling processes producing recyclate to be used food contact applications are 
required to be authorised in accordance with regulation (EC) No 282/2008 on recycled 
plastic materials and articles intended to come into contact with foods. 

PET beverage bottles are currently the best example of recycled content uptake in food 
contact applications. Some of the reasons for this are the large market size, the easily 
identified article dimensions and the low additive and filler content. Well sorted plastic 
bottle waste streams (for example, arising in deposit return systems) are available which 
produce recyclate with well-defined properties, including additive and filler content. An 
effort has also been made by plastic bottle manufacturers to reduce the use of colorants 
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in PET beverage bottles to increase the recyclability of the plastic. More information on 
how additives can pose problems for recycled plastic content uptake in materials and 
applications other than PET beverage bottles can be found in Appendix A.5.1. 

5.3.2.1 Additives and Fillers in the Recycled Content Calculations 

In this section, the recommended rules for inclusion of additives and fillers in the 
calculation of recycled plastic content in SUP beverage bottles are discussed in the 
context of the four general scenarios explored in Section 4.3.2. At the outset, two types 
of recycled additives and fillers are identified; those which have been recycled from 
plastic waste (either together with, or separately from, the polymer) and those which 
have been recycled from non-plastic waste. An additional category is that of virgin 
additives and fillers, that are added to recycled plastic. Each is discussed separately in 
the following sections.  

During the Task 3 workshop stakeholders highlighted that the inclusion of recycled 
content in SUP beverage bottles is prone to the risk of unknown chemical substances, or 
substances exceeding the migration levels that are considered safe for consumer 
health.138 For SUP beverage bottles these safety considerations are already closely 
regulated under the food contact regulations and have been considered when setting 
the targets for recycled content in SUP beverage bottles in the Directive. An analysis of 
this potential risk is therefore beyond the scope of this study.  

During the workshop, there was also a related question concerning additive and filler 
content in caps and labels. At present bottle caps are separated from the SUP beverage 
bottles during the recycling process and are recycled separately. The recyclate produced 
is a mix of PP and PE, reflecting the composition of the feedstock and legacy additives, 
specifically slip agents, are often present.139 Stakeholders noted that currently, due to 
the EU food contact regulations, recycled content cannot be included in caps, although 
research indicates that this is happening in other parts of the world such as in America. 
This means that all of the recycled content for the bottle would need to be included in 
the bottle, not the cap. The targets set in the SUPD are already being achieved for PET in 
some Member States demonstrating that these targets are achievable. However, this is 
more relevant for the 2030 targets which extend to bottles made from other polymers, 
not only PET. Stakeholders noted that in this respect, non-mechanical recycling 
processes may have a role to play in the future, to remove of potentially harmful 
additives and legacy substances from waste plastics and enable the recycling of mixed 
polyolefin plastic waste streams to food grade quality.  

 

                                                      

 

138 Recycled Content SUP Technical Workshop held 29th April 2021 
139 Gall, M., Schweighuber, A., Buchberger, W., and W. Lang, R. (2020) Plastic Bottle Cap Recycling—
Characterization of Recyclate Composition and Opportunities for Design for Circularity, Sustainability, 
Vol.12, No.24, p.10378 
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Recycled Additives and Fillers Derived from Plastic Waste Recycled Together with 
the Polymer 

Plastic is defined in Article 3(1) of the SUPD as “a material consisting of a polymer as 
defined in point 5 of Article 3 of Regulation (EC) No 1907/2006, to which additives or 
other substances may have been added, and which can function as a main structural 
component of final products, with the exception of natural polymers that have not been 
chemically modified”. This suggests that additives form a part of the plastic itself, and 
therefore, if recycled together with the polymer, should be included for consideration as 
“recycled plastic” in the numerator of the calculation for SUP beverage bottles. 

Recycled Additives and Fillers Derived from Plastic Waste Recycled Separately 
from the Polymer 

For additives and fillers which have themselves been separated from a plastic waste 
polymer matrix and subsequently added to a new plastic product, it follows that these 
additives and fillers should be included in the numerator of the calculation. These 
additives and fillers have been both plastics and wastes in their lifetime and therefore it 
is in line with the definitions for plastic in the SUP Directive and recycled plastic outlined 
in Section 5.1.2. In addition, because the additive and filler content in SUP beverage 
bottles is relatively low compared to other plastic products, allowing these additives and 
fillers to remain in the numerator is unlikely to be significant. 

This is currently a theoretical debate as there is no evidence that any additives or fillers 
are currently being extracted from the polymer matrix in plastic waste in this way and 
redeployed at scale. There are no known examples of this occurring in the production of 
SUP beverage bottles. For other plastic products, it seems the most likely example in 
coming years will be that of flame retardants, extracted in chemical or physical recycling 
processes, which stakeholders suggest could possibly be reutilised as an additive to new 
plastics.140 

During the Task 3 workshop a question was asked relating to chemical products, 
produced from chemical recycling, which are subsequently manufactured into additives 
and fillers. The question asked if these additives and fillers will be included in the 
numerator of the calculation. Although no specific examples of this taking place have 
been found or given by the chemicals industry, in theory, additives recycled from plastic 
waste could be included. This would be subject to any other rules around calculation and 
verification that are relevant to chemical recycling (see Section 5.4). 

A further question was asked related to additives and fillers, extracted from plastic 
waste which are not used in the production of a new SUP beverage bottle. For clarity, 
any material, which is not input into a SUP beverage bottle, will not be included in either 
the numerator or the denominator of the calculation. The material has, in effect, been 
lost to the SUP beverage bottle system. 
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Additives and Fillers Recycled from Non-plastic Waste 

These are additives and fillers which have been a waste in their lifetime but have, at no 
point in their lifetime been a plastic. Examples of additives and fillers falling into this 
category include recycled glass, which can be used as a filler in plastics which have been 
injection moulded or blow moulded.141 

The current proposal is that these additives and fillers which have been recycled from 
non-plastic waste should not be included within the numerator of the calculation. This is 
because it is clear from the SUPD, as discussed in Section 5.1.2, to count as recycled 
content a material must be ‘recycled plastic’ and therefore must derive from waste 
plastic. 

In the Task 3 workshop a question was asked related to the proposals to exclude these 
additives which are derived from non-plastic waste from the calculation and not to 
exclude contamination, as described in Section 5.3.4. The reason for currently excluding 
these additives is because the burden related to their exclusion is not large, given they 
are added to recycled content during processing and so their quantity will already be 
measured. Whist, in the case of contaminants, excluding them from the calculation 
would require additional measurement to determine the proportion of contaminant in 
the recyclate as they are within the input material. 

Virgin Additives and Fillers Added to the Recycled Content 

Additives and fillers which are produced from virgin material and are added to recycled 
content should not be included in the numerator of the calculation and only be included 
in the denominator (i.e., as part of the total mass of the SUP beverage bottles). This 
position has been broadly supported by stakeholders at the workshop and is based on 
the fact that these additives and fillers are derived from virgin material, have never been 
a waste or undergone recycling and cannot therefore be considered as recycled. 

5.3.2.2 Recommendations for Additives and Fillers 

Given that the relative concentrations of additives in SUP beverage bottles (particularly 
those made of PET) are low compared to other plastic applications, and their use is 
subject to restrictions associated with food contact safety (e.g., EC regulation 10/2011 
on plastic materials and articles intended to come into contact with food), there is 
unlikely to be any incentive to inflate the additive content in SUP beverage bottles in 
order to claim inflated recycled plastic content. Further exclusions of additives/ fillers are 
therefore not proposed at this stage.  

However, the proposed rules below bear further consideration for the implementation 
of the 2030 target, which applies to SUP beverage bottles made of all polymers (not just 
PET). This is because, as discussed above, the proportion of additive in non-PET 
polymers, such as HDPE in milk bottles, can be significantly higher. This could mean that 
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a threshold approach may be more relevant whereby acceptable factors or thresholds 
for additive/ filler content within recycled plastic content would be set to limit the 
proportion of the recycled content target which could be claimed through additives and 
fillers recycled from plastic waste. The considerations related to this approach are 
discussed in Section 4.3.2.6. It is noted however, that non-PET SUP beverage bottles are 
estimated to make up only ~3% of the market at present.142 Therefore, the higher 
additive content of these bottles will not result in a significant overestimation of recycled 
plastic content levels in SUP bottles on average.   

In conclusion, the proposals for rules for the recycled content calculation in relation to 
additives and fillers are set out below: 

Additives and fillers within the polymer matrix of plastic waste that is recycled into SUP 
beverage bottles, can be counted as recycled plastic (therefore included in both the 
numerator and denominator).  

Additives and fillers which have been extracted from the polymer matrix of plastic waste 
and are subsequently recycled into SUP beverage bottles can be counted as recycled 
plastic (noting that this is currently a theoretical discussion and instances of this are very 
limited, this may be subject to further revision if technology develops so that their use 
increases).   

Additives and fillers which have themselves been recycled from non-plastic waste and 
are subsequently input to SUP beverage bottles shall not be counted as recycled plastic 
(therefore included only in the denominator).  

Additives and fillers produced from virgin material and input to SUP beverage bottles, 
(including in the form of masterbatch/ compounds) shall not be counted as recycled 
plastic (therefore included in the denominator only).   

5.3.3 Moisture  

The PPWD specifies that for calculating attainment against the packaging recycling 
targets, both the numerator and denominator should relate to dry weight (0% moisture), 
with natural humidity rates in packaging waste that exceed that of the material placed 
on the market by more than 5% being subject to further verification. Hence, in order to 
be consistent with this Directive, it seems sensible to use dry weight in the recycled 
content calculation for SUP beverage bottles as specified in the SUP Directive.  

It is further suggested that in the context of recycled content targets, moisture is of less 
concern than in the context of recycling targets (wherein the weight of plastic packaging 
waste is often significantly higher due to moisture than that of plastic packaging placed 

                                                      

 

142 Eunomia (2021) for DG Environment, Assessment of options for reinforcing the Packaging and 
Packaging Waste Directive’s Essential Requirements and other measures to reduce the generation of 
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on the market). This is partly because recycled flakes and granulates are usually dried 
after the washing step as part of the recycling process, or prior to input into the 
conversion process (at which the measurement point has been set as per Section 5.2), so 
the moisture content in the input material at that stage will be very low. Also, given that 
moisture can disrupt the plastic production process and affect the cosmetic, and 
sometimes structural, quality of plastic outputs, it is likely that producers will tend to 
have this information already and be trying to minimise moisture on recycled plastic 
inputs.  

Therefore, because the moisture content in SUP beverage bottles is expected to be very 
low at the measurement point, a deduction for moisture in the general calculation 
methodology, from both the numerator and denominator, is likely to be unnecessary. 
During the Task 3 workshop, stakeholders did not raise any comments related to the 
proposed approach for moisture.  

5.3.3.1 Recommendation for Moisture 

On the basis of the above discussion, the mass of recycled plastic to be estimated for 
the attainment of the targets in Article 6(5) of the SUPD shall relate to the dry weight 
of all materials, without the need for further deductions for moisture content.  

5.3.4 Contamination 

Contaminants refer to materials that are not targeted or intentionally added to a 
polymer to form a plastic, but end up in the final product or waste stream (e.g. paints, 
inks, adhesives, particles of metals, fibreglass, coatings, non-target polymers, paper, 
etc.). They are distinct from additives, which are intentionally added to plastics and 
intended to be present in the final material or article (see Section 5.3.2). 

Given that SUP beverage bottles are already subject to legislation which regulates levels 
of contamination in recycled plastic inputs (Commission Regulation (EC) No 282/2008 on 
recycled plastic materials and articles intended to come into contact with foods), the 
levels of contamination at the measurement point are already likely to be very low as a  
large proportion of the impurities and contaminants in plastic waste are removed during 
the sorting, washing and decontamination steps in the recycling process. Hence, no 
further deductions for contamination are proposed at present on this basis. 

This approach would be consistent with the PPWD measurement method for calculating 
attainment against the recycling targets, which does not deduct trace elements of non-
target material after the calculation point, as these are deemed acceptable to the 
recycling process and thus are recycled into a new product, material or substance. For 
packaging, it would therefore seem sensible not to seek to deduct impurities and 
contaminants that may be tolerated in the conversion process.   

However, recital 11 of the SUP Directive specifically notes that, “Paints, inks and 
adhesives should not be addressed by this Directive and therefore these polymeric 
materials should not be covered by the definition” suggesting these should be excluded 
from counting in both the denominator and the numerator. Such exclusions would 
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therefore cancel each other out (I.e., would not impact the relative proportion of 
recycled plastics). In any case, paints, inks and adhesives are only used in small 
proportions by mass in SUP beverage bottles for the label (or to affix it). It is therefore 
impractical or excessively burdensome to exclude these materials given the limited 
influence they are likely to have on the overall calculation in the content of the policy 
objectives and the increased costs that will be associated in estimating and verifying the 
mass of the final product that they constitute.  

If it was concluded that these materials should be excluded from the recycled content 
calculation, a possible option to reduce the burden of measurement could also be to 
deduct a default value from the numerator to account for these materials. This would 
need to be considered in greater detail to understand how a singular default value could 
be robustly calculated and applied across the board or if different default values would 
need to be applied depending on recycling method etc. Again, given the relatively small 
proportion of the mass of the SUP beverage bottle in consideration here, the 
implementing costs of such an approach are likely to outweigh any benefit associated 
with excluding these materials from the perspective of the calculation of recycled 
plastics.  

5.3.4.1 Recommendation for Contamination 

Contaminants shall not count towards the attainment of recycled content targets in 
Article 6(5) of the SUPD). However, levels of contamination that are acceptable to the 
conversion process for SUP beverage bottles are deemed to be inherent to the 
process, and no further deductions are required to be made at the measurement 
point on this basis.  

However, if contaminants are removed from recycled content during additional pre-
processing steps (e.g. decontamination and washing) then they should be excluded 
from the calculation. 

5.3.5 Biobased and Compostable Plastics 

Drop-in bio-based plastics are direct replacements for existing fossil-based polymers 
such as bio-PET or bio-PE. They are chemically identical and indistinguishable from their 
fossil-based counterparts and are thus processed into products and recycled in exactly 
the same way. Because of this, there are no additional requirements that may be needed 
to allow these types of materials to be included as part of plastics recycled content 
targets. For example, it is possible for a PET beverage bottle to include 30% post-
consumer recycled plastics and the remainder come from bio-based PET as there are no 
issues with compatibility. 

Novel bio-based plastics are plastics that do not have a fossil-based equivalent. They 
may provide alternatives for certain applications, but once they become waste should 
generally be kept in separate streams during collection and recycling. 

Examples of novel bio-based plastics are the commonly available polylactic acid (PLA) 
and the more recent development of Polyethylene Furanoate (PEF). Both have been 
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used in food packaging as a replacement for PET or ridged HDPE. In terms of general 
calculation rules, both materials are capable of being collected and recycled (both 
mechanically and chemically) and therefore are also capable of accepting recycled 
content. Both are also only able to contribute to the 2030 target. 

As compostable products are usually designed to be single use and put on a one way 
trip, they are therefore unlikely to contain any recycled content of their own. 
Consideration should therefore be given to whether an exemption for recycled content 
targets should be made for compostable products (conforming to EN 13432). This should 
be considered from the product perspective on a case-by-case basis. In the case of SUP 
beverage bottles made from compostable material this particular application is quite 
unusual. However, for PLA single use bottles, being both industrially compostable and 
mechanically recyclable, there is a risk of creating confusion and potentially an increase 
of contamination in both composting and mechanical recycling.  

5.3.5.1 Recommendation for Biobased and Compostable Plastics 

On the basis of the above discussion, no additional requirements are thought to be 
needed to allow bio-based materials to be included as part of plastics recycled content 
targets. It is not recommended to extend an exemption for SUP beverage bottles 
made from compostable materials in the targets under the SUPD. 
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5.4 Chain of Custody and Verification 

It is important to understand the origins of the plastic recycled content that is used to 
meet the SUPD target. The use of chain of custody (CoC) models provides a common 
understanding of the level claim that is being made by each value chain actor. Equally, 
the governance verification and validation of the claims along the value chain is also 
important in order to create a fair and transparent system that allows recycled plastic to 
be tracked and accounted for. 

5.4.1 Chain of Custody models 

The introduction of ISO 22095 (Chain of custody — General terminology and models) in 
October 2020 has provided a standardised nomenclature and description of the CoC 
models for the first time. Previously, voluntary certification schemes all had their own 
definitions, and the terminology was not universal and consistently applied; for example, 
ISCC Plus, despite adopting a mass balance approach, does not use the term mass 
balance in any documentation. This lack of transparency makes it challenging to 
compare schemes accurately. The ISO definitions are still in their infancy and are yet to 
be formally adopted across schemes, however it is recommended that reference is given 
to ISO 22095 in the Implementing Act in order to avoid redefining these terms. 

Mass balance and controlled blending are similar models in so far as mixing of certified 
and uncertified product occurs, but with the primary difference that mass balance can 
only be calculated as an average over a time period rather than a known proportion of 
recycled content for each product. Controlled blending is representative of the process 
of mechanically recycling PET and mixing it with virgin polymers and additives into 
beverage bottles where food contact Regulations necessitate a tight control over what 
enters the final bottle—the initial recycled PET would also typically be compliant with 
the segregation approach before any virgin materials are added (in a situation where it is 
provided to a compounder or converter as flake). Mass balance is expected to be 
primarily employed by certain types of non-mechanical recycling where the CoC does 
not allow any form of segregation and the exact recycled content proportion in the final 
product cannot be guaranteed or verified. ISO 22095 provides two models for 
implementing mass balance: the rolling average percentage method and the credit 
method – the application of these and other defining mass balance rules are described 
further in Section 5.4.2.  

Book and claim removes all physical links between inputs and outputs and therefore is 
not considered a valid approach for the purposes of the SUPD – stakeholders are in 
universal agreement that this is not a method that is suitable for plastics recycled 
content and that the target can be met with stricter, more transparent forms of CoC. 

Further to the use of ISO 22095 for CoC descriptions, the use of EN 15343 (Plastics 
recycling traceability and assessment of conformity and recycled content) is also 
recommended as a basis for the traceability requirements and the information that is 
recorded by value chain actors. 
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Figure 5-3Figure 5-3 shows the relevant CoC models that are possible to apply to plastics 
recycling and illustrates the aim for greater transparency and strength of claim where 
possible.  

 

Figure 5-3: Chain of Custody Models for Plastics Recycling 

 

Engagement with recycling industries suggest that chemical depolymerisation is likely to 
contribute the most to targets associated with PET, and that the controlled blending 
approach similar to mechanical recycling is possible. The same is true for solvent 
dissolution, although its role is likely to be aimed at the 2030 target where recycled 
polyolefins may contribute. Due to the more controlled nature of these CoC models, no 
further specific rules are thought to be required for these technologies 

Thermal depolymerisation, typically in the form of pyrolysis or gasification followed by  
steam cracking into monomers (and other co-products) is most likely to require a mass 
balance approach. The main reason for this is the steam cracking process that will use 
both recycled and virgin inputs comingled together to produce several outputs. There is 
no way to physically track the recycled atoms into the new products as the direct 
physical connection is broken. This is confirmed by Cefic who specify that mass balance 
is required in any situation where; 

 co-feeding of primary and secondary feedstocks is taking place, and, 

 the ratio of secondary feedstock is initially less than 25% (to reflect the 25% SUPD 
target). 
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Currently, the thermal depolymerisation to steam cracker route is the primary 
technology pathway that meets these criteria. Importantly, mass balance is no longer 
necessary, once recycled content steam cracker outputs reach a level that matches a 
target (in this case 25%). However, the input ratio required to meet this is likely to be 
larger than 25% in reality due to allocation losses – this is described eariler in Section 
4.4.3.2 with Figure 4-11Figure 4-11 showing an example calculation that up to 85% of 
the input material needs to come from recycled sources to produce an output with 25% 
recycled content. 

As the mass balance model has no universal approach and as it is essentially a 
bookkeeping method, further rules that define and constrain that approach are 
required—these are discussed further in Section 5.4.2.  

A summary of CoC applications by recycling technology can be seen in Table 5-3Table 
5-3, Research and stakeholder engagement for this study has determined that mass 
balance CoC approach is only required for thermal depolymerisation technologies (e.g. 
pyrolysis and gasification). Other common recycling technology groups can function 
using CoC systems with a higher physical presence. The development of a mass balance 
method therefore is discussed primarily in the context of thermal depolymerisation. 

 

Table 5-3: CoC Application for Recycling Technologies 

 Physical Recycling Chemical Recycling 

Coc Mechanical Dissolution Chemical Thermal 

Segregation Partly Partly Partly No 

Controlled Blending Yes Yes Yes No 

Mass Balance Yes Yes Yes Yes 

 

Problem: Mass balance is a fundamentally different chain of custody system with no 
way of confirming physical presence in a product — there are still questions and on- 
going debates around how such a system can be conveyed to consumers without 
reducing confidence in recycled content claims and by extension recycling itself.143 
Mass balance relies heavily on bookkeeping practices and a rule set that can 
significantly vary the amount of recycled content reported depending upon how these 

                                                      

 

143 Although it is clear that the SUPD target calculation method does not seek to provide a framework or 
guidance for recycled content claims that are communicated to consumers or even might appear on 
beverage bottles, it is important to recognise that some brand owners will undoubtedly want to 
communicate their compliance to any MS scheme that is set up to deliver on these targets. Given the lack 
of mandate to introduce communication guidance, the calculation rules should be based on an 
acknowledgement that there are likely to be wider implications. 
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rules are applied (variations to such rules are described further in Section 5.4.2). There 
is also a wildly diverging view amongst stakeholders around how mass balance should 
be applied, regulated, or whether it should be allowed to exist for recycled plastic 
content at all. 

The consumption of PET beverage bottles is around 2.7mt144 and PET recycling capacity 
is around 2.5mt as of 2019 (although actual usable outputs are considerably less).145 
This, combined with the requirement for 77% of plastic beverage bottles to be collected 
for recycling by 2025 suggests that it is likely that the 2025 target of 25% plastic recycled 
content for PET can be reached by conventional mechanical recycling. This is achievable 
using the existing established segregated/controlled blending CoC (in line with EN 
15343) which over half of the EU’s plastics recycling output is currently certified to.146 
This is also in recognition that if caps and labels are included in the calculation, and these 
are not made from PET, the recycled content in the PET bottle itself will have to be 
around 29% (depending on how much the label and lid contribute) to compensate.  

The 2030 target of 30% plastic recycled content for all beverage bottle predominant 
material types may be more challenging to achieve for non-PET bottles that do not have 
authorised food contact recycling processes. However, these count for only 3%147 of the 
SUP beverage bottle market and therefore the target could be achieved solely with an 
uplift in the average PET recycled content to 31% for those Member States that do not 
apply the target at a product level (i.e. the target is set as an average across the industry 
rather than each bottle material type needing to achieve this). If labels and caps still 
cannot contain recycled content, PET bottles would require a further ~5% recycled PET 
content to compensate. 

There is general concern from stakeholders representing the mechanical recycling 
industry and the chemicals industry that the rules should, in principle, be technologically 
neutral and maintain a ‘level playing field’. The reality is that this is difficult to achieve 
with CoC systems that are fundamentally different. It should be noted however, that 
there is no legal requirement for technology neutrality and stakeholders persistently 
disagree on what a level playing field might look like. At this time there is limited 
evidence to show there are benefits towards one particular approach and an impact 
assessment comparing the relative merits of recycling technologies and their 
contribution to recycled content does not exist. 

                                                      

 

144 Eunomia (2021) for DG Environment, Assessment of options for reinforcing the Packaging and 
Packaging Waste Directive’s Essential Requirements and other measures to reduce the generation of 
packaging waste, unpublished draft report 
145 Plastics Recyclers Europe (2020) REPORT ON PLASTICS RECYCLING STATISTICS 2020, February 2020 
146 https://www.eucertplast.eu/post/over-half-of-the-total-eu-plastics-recycling-capacity-certified-with-
eucertplast 
147 Eunomia (2021) for DG Environment, Assessment of options for reinforcing the Packaging and 
Packaging Waste Directive’s Essential Requirements and other measures to reduce the generation of 
packaging waste, unpublished draft report 
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Finally, there is a consensus amongst stakeholders that are not engaged in chemical 
recycling that physical presence should be valued and prioritised and not be 
compromised unnecessarily– plastics recycled content is not analogous to Renewable 
Energy Credits as there are reliable ways of maintaining separation and consumers do 
ultimately value the final item itself containing recycled content. 

The following presents a selection of potential options for the SUPD that may be 
employed to address the above stated problem, although it should be recognised that as 
a full impact assessment has not been undertaken for this project, the list of 
advantages/disadvantages cannot be considered exhaustive at this stage; there are still 
considerable unknowns: 

Option 1: Introduce a chain of custody hierarchy and restrict the hierarchy to 
segregated and controlled blending for the SUPD targets. This would de-facto rule out 
some chemical recycling technologies for practicality/cost reasons. It is recognised that 
if other plastic recycled content targets were to be introduced in other legislation (e.g. 
in the Packaging and Packaging Waste Directive) the choice of CoC model may be 
extended to mass balance if assessed to be appropriate. 

Advantages Disadvantages Neutral/Unknown 

Mass balance rules can be developed 
at a later time when more research 
has been conducted around their 
effective implementation. 

May act to slow down investment 
in important chemical recycling 
technologies – this is only valid 
based on perception of 
acceptance rather than a 
reflection of a significant lost 
potential for the affected 
industries.  

The challenges in incorporating 
food grade recycling polyolefins 
may lead to a shift towards 
more PET. It is unclear whether 
this would be a desirable 
outcome overall, however 
restricting material choice for 
SUP beverage bottles is not 
within the scope of the SUPD. 

Does not impact the uptake and 
development of mechanical recycling 
of PET.  

Unclear legal basis to set specific 
exclusions and the evidence base 
for an environmental case has 
not yet been fully established. 

Defining the CoC as a hierarchy 
places focus on the intent that 
physical presence should be 
aimed for if possible. 
 
The SUPD targets are aimed at 
Member States and the SUPD 
does neither foresee nor 
include any provisions related 
to claims, communication or 
labels on recycled content of 
SUP beverage bottles, e.g. 
targeted towards consumers. 
There is no commonly agreed 
method for consumer claims 
around mass balance.  

Recognises that there is no consensus 
within brand owners and the wider 
stakeholder group around whether 
mass balance can be communicated 
effectively and not viewed as ‘green 
wash’. This removes the risk of 
undermining confidence in recycled 
content claims. 

Unclear how the 2030 target will 
be met (non-PET) with existing 
technology – this is linked to how 
MS might implement the target 
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Option 1a: Restrict to segregated and controlled blending for the 2025 target and allow 
a mass balance approach for the 2030 target. 

Advantages Disadvantages Neutral/Unknown 

Mass balance rules can 
be developed at a later 
time when more 
research has been 
conducted around their 
effective 
implementation. 

Possible confusing implementation and may 
be difficult for Member States to determine 
how to reach the target(s). 

Defining the CoC as a hierarchy 
places focus on the intent that 
physical presence should be 
aimed for if possible. 

Unclear legal basis to set specific exclusions 
for the 2025 target, even if likely not relevant 
due to limited application of chemical 
recycling technologies that would require a 
mass balance approach by 2025. 

The SUPD targets are aimed at 
Member States and the SUPD 
does neither foresee nor include 
any provisions related to claims, 
communication or labels on 
recycled content of SUP beverage 
bottles, e.g. targeted towards 
consumers. There is no commonly 
agreed method for consumer 
claims around mass balance. 

Does not impact the 
uptake and development 
of mechanical recycling 
of PET. 

There is no consensus within stakeholders 
and brand owners around whether mass 
balance can be communicated effectively 
and not viewed as ‘green wash’. There is a 
risk of undermining confidence in recycled 
content claims from 2030. 

 

Option 2: Introduce a chain of custody hierarchy with the freedom to use any system 
but with a restricted mass balance approach (see Section 5.4.2 for possible restriction 
methods) which would potentially rule out some chemical recycling technologies or 
specific value chain propositions for practicality/cost reasons but place a firm focus on 
physical presence as a priority. 

Advantages Disadvantages Neutral/Unknown 

Allows a CoC hierarchy to be 
developed with the freedom to use 
any system, while reducing the risk 
of unintended consequences 
associated with an unrestricted 
mass balance approach. 

This definition may be too strict for 
other products/targets and would 
require redefining each time – 
multiple definitions of mass balance 
may be confusing and difficult to 
implement on the ground. 

Stakeholders outside of the 
chemicals industry and those 
that certify mass balance 
currently, are generally of the 
view that a there has yet to be 
developed a methodology 
reliable and transparent 
enough to setup calculation and 
verification for recycled content 
that can be complementary to 
the one established for physical 
recycling.  

There is no consensus on what 
this might look like which 
further highlights the 
experimental nature of 
introducing a mass balance 
approach in the SUPD.  

All stakeholders not directly 
invested in the future of chemical 
recycling (specifical thermal 
technologies) have expressed a 
preference towards CoC systems 
that prioritise physical presence. 

May act to slow down investment in 
important chemical recycling 
technologies – this is only valid based 
on perception of acceptance rather 
than a reflection of a significant lost 
potential for the affected industries. 

Does not impact the uptake and 
development of mechanical 
recycling of PET. 



    

135 

 

Option 3: Introduce a chain of custody hierarchy with an un unrestricted mass balance 
approach (based on existing voluntary schemes). 

Advantages Disadvantages Neutral/Unknown 

Potentially faster 
development of some 
chemical recycling 
technologies that can fill 
gaps in capacity and 
increase the range of 
products that can be 
recycled. This is due to an 
implicit acceptance within 
EU law (even if 
contribution to the target 
itself is low). 

Risk of unintended consequences due to no 
existing experiences of aligning several CoC 
methods under one target mechanism and 
may be a disproportionate risk given the 
likely contribution to the overall target. 

May result in movement of 
material away from PET and/or 
mechanical recycling and the 
consequences of this have not 
been assessed. 

There is no consensus within stakeholders 
and brand owners around whether mass 
balance can be communicated effectively 
and not viewed as ‘green wash’. There is a 
risk of undermining confidence in recycled 
content claims particularly if mass balance is 
used by mechanical recyclers that would 
otherwise be able to demonstrate physical 
presence. 

The SUPD targets are aimed at 
Member States and the SUPD 
does neither foresee nor include 
any provisions related to claims, 
communication or labels on 
recycled content of SUP beverage 
bottles, e.g. targeted towards 
consumers. There is no 
commonly agreed method for 
consumer claims around mass 
balance. 

Defining rules and setting legislation based 
on technologies that are yet to be 
commercially successful will require a 
degree of foresight that may not be 
possible. There is very little consensus even 
within the chemicals industry around how 
to balance commercial viability with the 
credibility of the system. The latter tends to 
receive less consideration. 

Some chemical recycling 
technologies can take polyolefin 
waste and once recycled and 
further processed through the 
plastics value chain can produce 
precursors to PET production. It is 
unclear what effect breaking the 
value chain between polymer 
groups may have on the market. 

 

5.4.1.1 Recommendation for Chain of Custody Models 

The above discussion results in several proposed pathways. Generally, those in the 
chemicals industry are in favour of Option 3 (unrestricted mass balance), however they 
also would economically benefit from this approach. Option 2 is also acceptable to those 
industries on the provision that rules do not hinder progress. Options 1 and 1a are 
preferred by the NGO community, waste management groups and mechanical recyclers 
as these stakeholders do not find proposed mass balance methods transparent or 
credible at this time (for the purposes of the SUPD). 

There is a risk of unknown and unverified impacts, irrespective of a mass balance 
approach being implemented or not. In the SUPD, to implement a mass balance method, 
the necessary safeguards need to be taken. Where a mass balance approach is applied, 
some basic rules are proposed that benefit from the use of ISO 22095 as the primary 
reference: 
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In accordance with ISO 22095 (Chain of custody — General terminology and models), 
the following chain of custody models are acceptable in order of preference: 

 Segregated 

 Controlled blending 

 Mass balance (TBC based on the option choice above) 

Any model may be used for each supply chain actor, but subsequent reporting for each 
downstream actor cannot move up the hierarchy e.g. If an entity reports using mass 
balance, all downstream entities may use any CoC book keeping method, but must 
report that mass balance has been used. The book and claim approach is not permitted. 

For segregated chain of custody models the mass of recycled plastic must be equal to 
the mass of the output product. If other materials are added that do not meet the 
definition of recycled plastic in the SUPD, other chain of custody models are required. 

For controlled blending, calculation for recycled content is calculated according to the 
following formula in line with EN 15343:2007: 

Percentage of recycled plastic content in Product =    

𝒕𝒐𝒕𝒂𝒍 𝒎𝒂𝒔𝒔 𝒐𝒇 𝒓𝒆𝒄𝒚𝒄𝒍𝒆𝒅 𝒑𝒍𝒂𝒔𝒕𝒊𝒄 𝒊𝒏𝒑𝒖𝒕 

𝒕𝒐𝒕𝒂𝒍 𝒎𝒂𝒔𝒔 𝒐𝒇 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 
 𝑿 𝟏𝟎𝟎 

Recycled plastic according to the definition in Section 5.1.2 is only valid if it is certified 
by a third party as described in Section 5.4.3.1. 

If a mass balance chain of custody is used at any point, the rules is Section 5.4.2.2 are 
applicable. 

The final actor in the value chain at the point in which the beverage bottle is placed on 
the market must report: 

 The total mass of the eligible parts of the beverage bottle (including caps, labels 
etc.). 

 The total mass of recycled content. 
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5.4.2 Options for Developing a Mass Balance Method 

It is worth reiterating that the mathematical concept of mass balance – what goes in 
must balance with what comes out – forms the basis of a mass balance chain of custody 
approach, but is in reality a very complex concept in this application. As the mass 
balance approach has no agreed method in the application of plastic recycled content, 
several decisions are required in order to define the rules under the SUPD if a mass 
balance approach is used. Figure 5-4 shows a decision tree reflecting the key issues that 
affect how strict the method could be. Once again, this is a trade-off between 
maintaining a high level of physical presence and confidence in traceability versus the 
ability to implement and the extent to which tighter rules reduce the business case. The 
decision tree also highlights the current disparity between the stakeholder positions on 
the subject. 

Figure 5-4: Mass Balance Decision Tree 

 

With regard to current EU law, the term mass balance currently only appears in relevant EU 
waste legislation under Implementing Decision (EU) 2019/665 establishing calculation rules 
for the Packaging and Packaging Waste Directive:  

“Where packaging waste materials enter recovery operations whereby those materials 
are not principally used either as a fuel or other means to generate energy, or for 
material recovery, but result in output that includes recycled materials, fuels or 
backfilling materials in significant proportions, the amount of recycled waste shall be 
determined by a mass balance approach which results in taking account only of waste 
materials that are subject to recycling.” (emphasis added). 
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The term mass balance approach is not defined further in this or any related legislation and 
therefore requires further interpretation. It is unclear whether it relates to a chain of 
custody system or is used simply in a conventional mathematical sense, but neither 
interpretation is sufficient to help in defining mass balance method rules. 

5.4.2.1 Accounting Method 

ISO 22095 specifies two potential accounting methods: the credit method and the rolling 
average percentage method (See Figure 5-1Figure 5-1). I is argued by chemical 
companies that the credit method is required to make the process viable at least in the 
short to medium term (~5-10 years)—this method allows a company to sell 100% 
recycled content material up to the amount that is inputted into the process (minus 
losses). When more recycled feedstock is available, a rolling average method may be 
more acceptable to the industry, but it may be difficult to justify tightening rules at a 
later date. 

The credit method allows a calculation to be made based on what is inputted using a 
conversion factor to determine how much recycled material will be outputted overall. 
The conversion factor is established by the allocation method which is discussed in 
described in Section 5.4.2.2. For example, if 7.3 tonnes of recycled ethylene were 
produced from 10 tonnes of pyrolysis oil, the conversion factor would be 0.73 i.e. every 
tonne of pyrolysis oil bought for the purpose of inputting into a steam cracker is 
multiplied by 0.73 to determine the amount of material that can be subsequently sold as 
100% recycled. As this is an accounting method, it is imperative that procedures are in 
place to prevent the selling of recycled material that has not been processed i.e. entering 
a negative credit balance. This is one of the reasons why regular auditing is a particularly 
important part of the credibility of the mass balance system. 

Currently all voluntary certification schemes that accept mass balance as an approach 
allow some form of credit method. The schemes also go further than the method 
described under ISO 22095 and allow the credits to be transferred where needed within 
a company and specify particular rules for this practice—this is often referred to as 
restricted credit transfer (RCT) with the aim to prevent unnecessary transport of 
identical substances that only differ based on the claim attached to them. There is strong 
support for RCT in the chemicals industry, but there is more importance placed on the 
necessity of the credit method—which it is claimed may prevent participation if not 
implemented—compared with RCTs that are largely a logistical issue. If RCTs are 
restricted to operations within the EEA, the logistical costs are less of an hurdle and 
therefore it may not be necessary to implement. Whereas, opening out RCTs to a global 
market will be harder to validate claims and enforce compliance which has the potential 
to undermine the system; the only way to verify recycled content claims is through 
documentation and an audit trial as it cannot be physically tested (unlike bio-based 
material/plastics that can employed C-14 carbon verification). Importantly, if RCTs are 
restricted to the EEA, this does not assume that the plastic waste itself must have an 
origin within the EEA, only that the credits must be generated and can only be moved 
within this geographical boundary.  
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Figure 5-1: Mass Balance Accounting Methods 

 

 

The use of RCT has typically been the subject of considerable discussion within the 
certification scheme steering groups. Indeed, stakeholders from certification schemes 
report that some brand owners looking to incorporate mass balanced material in these 
products sometimes request that the material is not subject to any sort of credit transfer 
between sites (in recognition of this, the ISCC+ declaration form includes a tick box to 
state that credit transfers have been used). RCTs are seen by some as a step that might 
reduce transparency and undermine the confidence in recycled content claims. There is 
not a clear consensus here, and it is notable that clear understanding of the 
consequences of a particular mass balance calculation method or boundary is not typical 
amongst brand owners. 
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The current RED II Directive uses a form of mass balance approach in order to allow raw 
materials and fuels with different ‘sustainability characteristics’ to be mixed. Whilst 
limited conclusions can be drawn from RED II due to differing scope and objectives, it is 
notable that credit transfers between sites do not comply with the Directive’s 
requirements and therefore are not allowed, considering that knowledge about the 
origin of the bio-based is of upmost importance to be able to ensure the sustainability 
requirements are fulfilled. The logistical concerns expressed by the chemical industry 
with regard to recycled content do not appear to be a barrier in the biofuels industry . 

RCT is also challenging from the perspective of where the geographical boundaries are 
set. There is little consensus here as chemical companies typically push for a global 
credit system, but there are serious concerns around the integrity of such a system and 
how closely this strays towards a book and claim approach. Currently the boundaries are 
usually regional (and not trans-continental) as a compromise. 

A further hurdle to overcome is that RCT typically applies to ‘identical products’ e.g. 
ethylene from a cracker. This is addressed in most schemes by way of a commons sense 
approach relying on the auditor’s knowledge and understanding of the intent of the 
certification schemes. Providing such latitude in an EU wide target creates a risk of 
misusing this feature in as-yet unknown ways. For this reason, it is important to provide 
a suitable definition of ‘identical product’ if RCT are to be allowable. 

There is also potential for PET recyclers that have typically used a controlled blending 
approach (i.e. mechanical recyclers) to move to a mass balance approach to report the 
recycled content under the SUPD target. There may be benefits to this in terms of the 
reduced administrative burden of keeping track of exact batches – it remains to be seen 
whether this will become an advantage that is worth trading for the reduced 
transparency and the value placed on physical presence. Nevertheless, RCT may also be 
applied to this scenario which may risk unintended consequences. For example, a 
recycler may produce PET pellets and theoretically the credit for these may be 
transferred to a virgin supply of PET pellets. There is no incentive to do this at present, 
but recycled content claims in beverage bottles are also not subject to rules around what 
can be claimed at this time. There may be a financial incentive to recycle PET and use it 
for lower grade applications and transfer the credit to virgin PET for use in bottles that 
will be seen as particularly valuable to brands that desire the claim of recycled content, 
but without the trade-offs (primarily in the visual appearance). This would be a potential 
consequence of the acceptance that physical traceability is less important than flexibility 
i.e. employing RCT virtually removes all chances of recycled content being part of the 
final product.  

Additionally, a scenario might exist where the producer uses the controlled blending 
approach and therefore knows exactly what recycled content is in each SUP beverage 
bottle. If the actual recycled content is higher in bottles exported outside of the EU, 
there may be an incentive to report based on a mass balanced using RCT which would 
allow a higher proportion to be reported to the Member State in order to meet the 
target(s) and claiming a lower recycled content than the actual recycled content in the 
exported bottles. 
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Whether a strict form of definition of ‘identical product’ can prevent this is unclear 
particularly as vPET and rPET do not have any distinguishing characteristics if they both 
meet the relative food contact Regulations and they are not defined as separate 
substances in REACH for example. Specifically defining the term in order to avoid this 
consequence may also be perceived as giving unfair advantage to chemical recycling 
technologies.  

It is for the reasons discussed and summarised in the following that that it is not 
recommended that RCT is enacted as part of the calculation rules for mass balance in the 
SUPD: 

 There is no geographical boundary consensus in current schemes and the 
discussion surrounding this is a source of particular disagreement. 

 RED II already uses a mass balance system but does not allow any form of credit 
transfer. 

 Some brand owners have expressed their reluctance to buy material that is 
certified by current schemes that allow RCT due to a reduction in transparency 
and perceived credibility. 

 Applied to mechanical recycling, there may be an incentive to transfer credits 
between recycled and virgin PET thereby reducing or eliminating the physical 
presence and undermine credibility of claims.  

 There is a risk of transferring credits from products that would otherwise be 
exported outside of the EU in order to meet the targets. 

 The use of RCT will likely disproportionately benefit larger, diversified 
organisations that claim to benefit from logistical efficiencies compared with 
companies that have smaller operations and are capable of operating under a 
stricter mass balance approach. 

 It is challenging to accurately develop a definition of ‘identical product’ and it 
may be uncompetitive to do so in a way that prevents mechanical recyclers using 
RCT. 

Mass Balancing Timescales 

Mass balancing requires a reconciliation period and existing schemes do not allow 
negative balances to persist (i.e. selling recycled material that the business does not 
possess). The typical period currently stipulated in voluntary schemes is three months. 
ISO 22095 does not specify a timeframe as it is recognised that this may be different 
depending upon the application. However, it does state that: 

“The balancing period should be as short as possible. The length of the balancing 
period shall be evaluated, taking into account the varying needs of different sectors 
and the desired effectiveness of the system.” 

This is because the use of a long timescales for reconciliation has the potential to further 
remove the likelihood of the physical presence of recycled content in the output 
material(s). Adopting the shortest time possible therefore provides the greatest 
transparency and credibility to the system. 
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For example, recycled content could be introduced into the process in month one, but 
not in month two and three. What might be considered as “the shortest possible” 
timeframe applicable under the SUPD is unknown given the infancy of the technologies. 
Three months should therefore be seen as the upper limit considering that voluntary 
schemes are unable to enact the strictest of timescales and it is proposed that a one 
month reconciliation period is used. 

An annual reconciliation cut-off is required in order to allow accurate reporting under 
the recycled content target. This also removes the incentive for companies to stock pile 
recycling credits and distort the system for financial gain.  

Recommendations for Mass Balance Accounting Method 

Whilst it is generally accepted that a rolling average method is the most credible, at least 
in the short term it cannot be practically implemented by many operators due to the 
small amounts of input material. For this reason, the credit method is recommended for 
use within the timeframe of the current SUPD targets. It is also recommended that 
credits are not transferable as there are clears risks with implementing this type of 
method with benefits that have yet to be verified. 

Based on the preceding discussion, the following rules for the mass balance accounting 
method are proposed: 

If the credit method is acceptable, it should be undertaken using the following basic 
calculation: 

Ro = Ri x CF 

Where: 

Ro     is the recycled output   Ri     is the recycled input 

CF     is the conversion factor (system and allocation losses – see Section 5.4.1) 

The CF represents the ratio between the quantity of the recycled output that is 
yielded from the process and the quantity of the raw material entering the process. 
The CF must be based on operational data of the processing unit and must reflect the 
production during the respective mass balance period. Theoretical data is not 
sufficient to determine the CF. A CF shall be provided for all the processes in the chain 
of custody where changes in quantities occur. These must be clearly documented and 
are subject to verification during the audit. For operations that do not result in a 
change of quantity of the material, such as the storage of materials, the CF can be 
assumed to be 1. 

If more than one output from the process is intended to contain a recycled content 
claim, a separate CF shall be applied and a separate mass balance shall be used. 
Credits generated within one site’s mass balance cannot be transferred to another 
site’s mass balance. 

Credit balances should be calculated in line with ISO 22095. Credits cannot be 
transferred into the next mass balance period unless that amount of the specific 
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material is physically in stock at the end of the mass balance period. For the credit 
method there must be either positive or zero credits remaining at that time. Positive 
credits can be carried over into the next period and expire annually. A negative mass 
balance is not permitted. 

The maximum time period for mass balancing using either rolling average percentage 
method or the credit method as defined in ISO 22095 is one month. 

 

If restricted credit transfers (RCT) are considered to be allowable in the calculation 
method, the following rules should be incorporated: 

 The system boundaries for mass balancing are under the operational 
management of the same company; 

 transfers are only applicable for identical product (the term ‘identical product’ 
will require a suitable definition); 

 all sites maintain separate mass balances and are individually certified and 
audited; 

 Sites are located anywhere in the EEA. 

 

5.4.2.2 Allocation 

With regard to multi-output processes where co-products are produced and feedstocks 
from both virgin and recycled plastic origins are comingled as the input material, 
allocation must take place. The methods identified in Section 4.4.3.2 in order of 
strictness are described again below: 

 Proportional – Recycled content can only be allocated on the basis of what is 
theoretically present in the output product.  

 Polymers only –outputs directly linked to the production of polymers can be 
freely allocated. 

 Fuel Use Excluded–fuel use in the process and co-products produced and used as 
fuels are excluded with the remaining freely allocated. 

 Auto Consumption Excluded –only fuel that is burned within the process itself to 
provide energy is excluded. 

 Free allocation – all outputs (including process fuel) except for system losses can 
be allocated freely. 

Despite advocating for a free allocation approach, the majority of stakeholders in the 
chemicals industry that have expressed a view during this project have stated that the 
fuel use exempt option is acceptable. Due to this acceptance, the fuel use excluded 
option and other stricter options are taken forward as the focus to explore in more 
detail. The strictest approach —proportional allocation — is supported by the NGO 
community, waste management and mechanical recyclers as the most credible option. 
Another option is to accept only outputs that are precursors to polymer production. This 
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option arose from the concept of “high quality recycling” and that this could only be 
guaranteed for products that are at least equivalent in nature (i.e. destined for polymer 
production).  

Application of Allocation Methods – Steam Cracker Example 

Figure 5-5Figure 5-5 some examples of steam cracker outputs and whether they can be 
allocated within the different methods. System losses are excluded from allocation in all 
methods. The methane-rich fuel gases that are auto-consumed in the cracker are 
excluded from option D. When outputs used as fuels are excluded (C), there are some 
challenges in determining how an auditor might verify this option on the ground. 
Feedback from certification bodies has indicated that there needs to be a clear way to 
determine product classifications during the audit process. There are several products 
that may be used energetically or as a feedstock in the chemical industry. For example, 
pygas is a mix of hydrocarbons that can be further processed to isolate chemical 
products and/or it can be used energetically. It is proposed that typical steam cracker 
outputs that can possibly be used as fuels are automatically considered as such unless 
the operator can provide specific evidence that the end use is not for energetic 
purposes. This may require the operator retrieving downstream evidence from 
customers in the form of a signed declaration confirming the end use. A similar approach 
may be adopted for a polymers only approach whereby on propylene and ethylene are 
considered to be included by default and evidence is required for other outputs. 
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Figure 5-5: Naphtha Steam Cracker Outputs Use and Allocation Methods 

 

The Economic Case for Free Allocation 

The primary argument from some chemicals industry stakeholders (steam cracker 
owners) is that unless free allocation (or an option close to this) is allowable, the 
economic case for processing recycled plastic and selling monomers with recycled 
content is not viable. A key part of reason that free allocation is desired by chemical 
producers is that there is no interest from their customers in recycled content claims for 
anything except polymers. 

Purchasers of fuels and other intermediate chemical products are reportedly not willing 
to pay a premium for inclusion of recycled content. This means that any premium that is 
paid for the use of recycled feedstock can only be reimbursed from sales into the 
polymer value chain. 

Various confidential sources suggest that pyrolysis oil is around twice the price of fossil 
naphtha at this time (where currently a gate fee is charged by the recycler) at 
~€1,000/tonne although this is expected to reduce by around 30% as the technology 
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becomes more established and economies of scale are realised.148 Naphtha prices are 
dynamic and driven by oil prices but sit at a long-term average of ~€500/tonne. This is 
potentially problematic as the costs of these two feedstocks are driven by different 
market forces. Although PE is also a commodity product linked to oil prices, its cost can 
be anywhere between around €1,000-2,000/tonne. 

Appendix 5.4 details some example calculations around how the price of the inputs 
together with the allocation method might result in different costs. It is estimated that 
the price of rHDPE relative to vHDPE would increase by at least 14% using a free 
allocation method, 30% for fuel use excluded and around 48% for polymer only. A fuel 
proportional allocation could result in costs in excess of double the virgin cost. It is 
unclear at this stage what price the market will accept for mass balanced recycled 
content which will be driven by a number of factors including the requirements to meet 
recycled content targets and the availability of material.  

However, manufacturers are becoming used to paying a premium for rPET already and 
this trend is likely to continue when the targets are enforced. At the beginning of 2022 
rPET was shown to have doubled in price over the course of a year and became more 
expensive than virgin PET by around €100/tonne.149 The exact price differential 
frequently changes due to many factors including the price of energy and oil, but to put 
this into context, for a 13g PET beverage bottle using vPET at €1,000-1,500/tonne the 
cost of the raw material would be €0.013 - 0.02 and doubling this would result in a cost 
of €0.026 - 0.04. This demonstrates that the price increase per packaging is relatively 
small compared to the likely value of the contained product itself. It is therefore too 
early to dismiss even a proportional allocation method based on economics alone 
especially given the infancy of the chemical recycling industry. 

 

Impacts of the ‘Fuel Use Excluded’ Method 

Figure 5-6Figure 5-6 shows one of the pathways for deploying pyrolysis into the existing 
plastics value chain which also includes a processing step in a refinery as an intermediate 
purification step between the pyrolysis plant and the steam cracker. Allocation plays a 
role here due to heavy fuel refinery outputs being 74% fuels and only 20% other 
intermediates for use in a steam cracker (6% losses and fuel use).150 

                                                      

 

148 There is high uncertainty for this particular figure due to the emerging nature of polymer to polymer 
chemical recycling business models i.e. commercial scale operations of this nature do not yet exist. This 
should be taken as an example scenario rather than a definitive assessment of the relative costs. 
149https://www.packaginginsights.com/news/recycled-plastic-prices-soar-as-rival-industries-dip-into-
beverage-producers-supply.html 
150 Plastics Europe (2021) Mass balance approach to evaluating recycled content in reaching targets under 
the SUP Directive, July 2021 



    

147 

Figure 5-6: Pyrolysis of Plastic Waste: Refinery Pathway 

 

As seen in Table 5-4Table 5-4, the effect of allocation is pronounced for the fuel use 
excluded method which requires around ten times the plastic input relative to the 
output. This is likely to effectively remove some types of refinery as an option for 
pyrolysis oil purification. These would mostly be heavy oil refineries that are 
predominantly focused on fuel production. However, there are several other options 
existing and in development for purification. Hydro-treatment is one option which may 
also be preferable due to the potential for lower process losses (~4%151 vs 6%152). There 
are also similar small losses expected from refineries that focus on lighter oil fractions 
where outputs are principally destined from steam crackers. 

Table 5-4: Input Plastic Required per Tonne of Output Polymer by 
Purification Method 

Allocation method>> 

Purification Method 
Proportional 

Polymers 
Only 

Fuel Use 
Excluded 

Auto 
Consumption 

Excluded 
Free 

No purification 4.9 2.5 1.94 1.67 1.44 

Hydrotreatment/ 
Light Fuel Refinery 

5.1 2.6 2.02 1.74 1.50 

Heavy Fuel 
Refinery 

24.4 12.51 9.72 1.77 1.46 

All processes assume a 30% yield loss from the pyrolysis process itself  

The issue of purification is also a longer-term hurdle rather than one that is currently 
problematic; this is due to the small quantities of pyrolysis oil being produced which can 
be diluted directly into a steam cracker with no reported problems. It has yet to be 
established what the upper limit is for this (or what proportion is currently being used), 
however around 40mt of virgin naphtha was used in Europe’s ethylene producing steam 

                                                      

 

151 Manfred Russ, Maria Gonzalez, and Maike Horlacher (2020) Evaluation of pyrolysis with LCA –3 case 
studies, Report for BASF SE, July 2020 
152 Plastics Europe (2021) Mass balance approach to evaluating recycled content in reaching targets under 
the SUP Directive, July 2021 
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crackers in 2020.153 There are only 71kt154 of polyolefin beverage bottles placed on the 
EU market annually and with a 30% recycled content, 21kt is required which replaces 
only 0.25% of the naphtha input in the overall cracker capacity.155 It is likely that refinery 
capacity or more advanced forms of purification will be unnecessary for such small 
volumes. 

The ‘Polymers Only’ Method 

The polymers only approach has been identified as a possible option based on the 
concept of high-quality recycling that is required to be promoted by Member States 
(WFD Art 11(1)). Whilst this term is yet to be defined, in the case of mass balance 
allocation it follows that recycling of plastics into new plastics (polymers) is likely to be 
the most desirable outcome in terms of a truly circular economy; specifically as this 
reduces the need to produce virgin plastics. It would be highly challenging to determine 
whether other co-products can be considered as equals in terms of quality – some form 
of economic allocation may be possible, but there appears to be no reliable and 
transparent way of implementing such a method. Without such a method only outputs 
destined for polymer production can be considered equivalents e.g. allocating propylene 
recycled output to ethylene. 

The chemicals industry has typically expressed an unfavourable view of the ‘polymers 
only’ approach. The arguments are three fold;156 

1) it is not consistent with the definition or recycling in the WFD with regard to 
limiting to closed-loop recycling; 

2) the economic argument as described previously; and, 
3) end uses of products are not always known and therefore traceability is not 

possible. 

Regarding point 1: there is no apparent contradiction with the WFD given that allocation 
is not a procedure that is identified in the Directive. The most consistent approach in line 
with the WFD would be a proportional approach that does not rely on assigning recycled 
material from other products. Therefore this particular point is not a valid argument. 

Regarding point 2: As described previously, the economic argument has been asserted to 
be important, but there is a lack of evidence that this would be an insurmountable 
barrier. Example calculations (see Appendix A.1.0) do show a difference between the 
fuel use excluded approach (which has been accepted by the chemical industry) and the 

                                                      

 

153 https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-
market-overview/  
154 Eunomia (2021) for DG Environment, Assessment of options for reinforcing the Packaging and 
Packaging Waste Directive’s Essential Requirements and other measures to reduce the generation of 
packaging waste, unpublished draft report 
155 Assumes a 29% ethylene yield and a ‘fuels excluded’ mass balance approach 
156 Arguments paraphrased based on email commination from Cefic and Plastics Europe Dated 5th May 
2021 

https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-market-overview/
https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-market-overview/
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polymers only approach of additional 18% price increase (30% vs 48% rHDPE price 
increase). It should also be recognised that the purpose of the SUPD is not to create an 
economic case for any particular type of recycling as the push of mandatory collection 
targets and the pull of the recycled content targets themselves are the driving 
mechanisms. 

Finally, the concern that the polymers only approach requires knowledge of the final 
application of all sold chemical outputs is also one that is applicable to the fuel use 
excluded approach; an approach which has been accepted by the chemical industry. The 
same method could apply to the polymers only approach with the introduction of a 
mandatory requirement to provide confirmation of end use. This can be in the form of a 
declaration that simply confirms compliance without revealing any other information. 

Proportional Allocation 

Comparatively with the other options, this is the most straight forward to implement 
from the perspective of certification and auditing. It is also the most transparent and 
simple to understand. It does not suffer from potential issues around verification of end 
use and the recycled content claim can only be attached proportionally as the material is 
produced. The method itself is also more straight forward to calculate than other 
alternatives as it requires fewer steps as the content and fate of materials that are not 
required to carry a recycled content claim are considered irrelevant. 

Furthermore, the definition of ‘recycled plastic’ (discussed in Section 5.1.2) and how it is 
applied should be taken into account. If the definition is simply based on the outputs of 
plastic waste recycling (as recommended) the proportional approach appears to be the 
most consistent. 

The principal argument by the chemical industry against this approach is from an 
economic perspective, which as discussed, may lead to operators deciding to scale back 
or not operate in this market at all. However, as also discussed, it is unclear at this stage 
the level of price increase the market will accept and therefore how much costs can 
increase and still be viable. The economic case against proportional allocation in the 
context of beverage bottles in the SUPD has therefore yet to be firmly established. 

Units of Comparison 

One additional aspect related to allocation is which comparative unit is used. The two 
primary methods for this are mass and lower heating value (LHV). The latter is used 
throughout the chemicals industry for fuel products and both naphtha and pyrolysis oil 
can be compared using LHV as a method of determining their value in the steam cracker. 
Pyrolysis oil typically has a lower LHW compared with naphtha (40GJ/t vs 44GJ/t) which 
means than 5% more pyrolysis oil is needed if LHV is used compared with using mass. It 
is therefore recommended that LHV should be the preferable unit for inputs into the 
process with mass reserved for those processes that do not use fuel-based inputs.  

Recommendation for Co-product Allocation Method 

As it stands there is only one allocation approach that has a clear legal argument; the 
fuel excluded approach is consistent with the existing exclusion of fuel use from 



    

150 

recycling targets and would therefore be considered the minimum requirement. 
However, there are strong arguments for a stricter approach that considers the 
importance of focusing on the credibility of the system and not further reducing the 
physical links. Arguments against stricter approaches are primarily taken from an 
economic perspective with limited supporting evidence. 

Of the two stricter approaches, proportional allocation is the most intuitive in calculation 
and leaves little room for interpretation or exploitation and is therefore the current 
recommended approach given the state of knowledge at present. Both the fuels 
excluded and polymers only approach are untested in reality and industry feedback has 
shown that these approaches will both require a better understanding of downstream 
supply chains. There remains risks associated with how these approaches are 
implemented in practice as the affected industries are all still developing the 
technologies and value chains and do not necessarily know the full impact these might 
have. 

As the exact allocation method is in discussion, there remains a set of requirements that 
should be adhered to regardless of the method: 

Default criteria for all options 

The conversion factor is calculated with the following formula: 
 

CF = Ro/Ri 
Ro     is the recycled output   Ri     is the recycled input 

CF     is the conversion factor 
 
The Recycled Output (Ro) is the Recycled Input (Ri) minus physical system losses and 
allocation losses. 

Recycled Output(s) can only be allocated to products where it is chemically and 
technically possible that recycled atoms can be present in the Recycled Output(s). 

Recycled Input that is consumed as part of a process loss or becomes a waste residue 
(according to the WFD Art. 5(1) criteria for a production residue to be considered a by-
product) cannot be allocated to the Recycled Output(s). Further to this, Recycled Input 
that is consumed as fuel within the defined system boundaries (containing a single 
process or multiple connected processes) cannot be allocated to the Recycled 
Output(s). 

The allocation amount cannot exceed what is technically possible to produce. 

 E.g. naphtha input is 50kt tonnes with a CF of 0.73 equalling 36kt tonnes of 
recycled material. If total ethylene output is 28kt tonnes, the maximum 
allowable allocation to ethylene is 28kt tonnes, not 36kt tonnes. 
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If non-recycled input is mixed with Recycled Input, allocation of Recycled Output(s) 
shall take place on the basis of lower heating value (LHV) of the inputs with mass being 
permissible if it can be demonstrated that the former cannot technically be achieved. 

 E.g. if input pyrolysis oil has a 40MJ/kg and fossil naphtha has 44MJ/kg, the 
outputs are scaled and allocated according to the LHV. For inputs and outputs 
that are not petrochemicals, mass can be used. 

 

The following provides additional criteria that must be chosen from to allow the three 
main allocation approaches to be implemented: 

 

Proportional Allocation Approach – Additional Criteria 

In a process that produces co-products, Recycled Inputs (Ri) shall be allocated to the 
Recycled Outputs (Ro) in the same mass ratio that co-products are produced.  

 

Fuels Excluded Allocation Approach – Additional Criteria 

Recycled Input that results in products used as fuels or other means to generate 
energy according to the rules for calculation of recycling in the Waste Framework 
Directive (WFD) Art 11a(5) cannot be allocated to the output material. 

With specific reference to the process of steam cracking, by default, it is assumed that 
the following end products will be used as fuels. Specific evidence must be provided 
during the audit process that supports a claim that the output is not used as a fuel 
either by the producer or by downstream customers. Validation evidence can take the 
form of a declaration of compliance with the stated definition(s).  

 Pygas157 

 Methane and other hydrogen rich gases 

 Ethylene cracker reside (ECR)158 

 Any other organic compounds in the range of C5 or above 

 

Polymers Only Allocation Approach - Additional Criteria 

                                                      

 

157 Primarily consisting of unsaturated hydrocarbons with carbon numbers predominantly in the range of 
C5 through C12 which can be identified under CAS Number 68477-53-2. 
158 Primarily consists of unsaturated hydrocarbons with carbon numbers predominantly greater than C14 
which can be identified under CAS Number 64742-90-1 
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Recycled Outputs can only be allocated between products that will be used in the 
manufacturer of polymers (according to REACH Regulation Art 3(5) 1907/2006) or 
plastics (according to SUP Directive Art 3(1) 2019/904). This includes substances and 
additives that are added to a polymer. 

By default, all monomers (according to REACH Regulation Art 3(6) 1907/2006) are 
assumed to be used in the manufacture of polymers. All other substances that are 
being allocated, must provide specific evidence during the audit process that supports 
a claim that the output is used in the manufacture polymer or plastic by the producer 
or by downstream customers. 

 Validation evidence can take the form of a declaration of compliance with the 
stated definition(s)  

 

5.4.2.3 Consumer Communication and Claims 

The SUPD targets are aimed at Member States and the SUPD does neither foresee nor 
include any provisions related to claims, communication or labels on recycled content of 
SUP beverage bottles, e.g. targeted towards consumers. However there is likely to be a 
significant desire from brand owners to use the described calculation method and the 
legitimacy of an EU target to communicate the recycled content of beverage bottles. 
There is yet to be guidance in EU law or standards on the best practice for 
communicating the use of the mass balance approach. Voluntary schemes include their 
own guidance and labelling rules, but despite this there is still potential for confusion.  

Potential problems centre around the desire to claim a percentage recycled content in 
the product. For segregated and controlled blended material the physical presence of 
recycled content makes stating a percentage claim (in line with ISO 14021) a legitimate 
practice. However, the lack of confirmed physical presence in mass balanced material 
means that using a percentage in communications related to a specific bottle may be 
seen as misleading, especially if made towards consumers. Adding qualifiers such as “X% 
recycled content from a mass balance approach” or similar can differentiate the claims 
but uses language that is unfamiliar to the consumer. Additionally, consumer groups are 
typically expressing scepticism around the use of a mass balance approach and may also 
communicate this to consumers; all of which may undermine confidence in recycled 
content claims more generally.  

Due to these potential issues, it would be desirable if there was a more general guidance 
around recycled content claims that brand owners can refer to. This would strengthen 
the credibility of any claims, if those are made outside the context of the SUPD, and also 
help to prevent the undermining of the credibility of the recycled content targets 
themselves. 

5.4.3 Auditing and Compliance 

Auditing of the claims being made under CoC models for each supply chain actor is 
important to verify that claims are both correct and being implemented consistently. 
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Currently, the closest equivalent requirements in EU law appear under the Renewable 
Energy Directive (RED) II 2018/2001 (Art 30 (3)) which has similar supply chain 
verification requirements regarding biomass chain of custody. With several existing 
voluntary schemes for measuring and reporting recycled content already existing, the 
approach of the RED allows compliance with those schemes as evidence of compliance 
with the Directive. This is achieved through the formal recognition of schemes that meet 
the requirements of the RED. 

The same approach cannot be adopted in the SUPD given that this is not mentioned in 
the primary legislation, the SUPD. The implementing act can only contain a framework 
for how the recycled content targets can be calculated by the Member States and cannot 
also refer to current voluntary schemes as the only way to fulfil this obligation. This may 
result in each Member State determining their own list of schemes that are considered 
compliant – unless this is consistently applied there is a potential for 27 versions of this. 
The administrative burden of compliance across the EU may therefore be excessive for 
those businesses affected by the targets. Contributing to this is one of the key challenges 
highlighted by stakeholders in that there are several voluntary schemes available, but 
limited interoperability exists between these schemes. In practices this means that value 
chain actors, particularly those supplying to multiple customers in multiple Member 
States, might have to be audited and certified by multiple schemes. There is some work 
taking place to improve this situation (and is an aim under RED II), but ultimately it is 
desirable that if one certification scheme has certified a particular company’s process, 
the certification would be considered by the others for the purposes of verification 
under the SUPD targets. Given the barriers to this are mostly commercial at present (and 
a fear of a ‘race to the bottom’) the SUPD may provide the necessary stability. 

Figure 5-7 shows some examples of how the value chain may be audited. The focus is on 
auditing the sites of companies that have legal ownership of the material and those that 
might be contracted to undertake processing on behalf of the material owner. 

An example of this (see no. 2) may be a recycler sending plastic flake to be compounded 
before being returned and sold as pellet. In this situation a third party might be 
entrusted with the logistics but is not required to be audited as the delivery of the 
material does not change its physical or chemical properties. The third party undertaking 
the compounding will change the physical properties of the material during the heating 
process and therefore requires to be audited and maintains the chain of certification. 

Similarly, auditing is site-based and therefore multiple processes can be audited and 
certified on one site (no.3), but if the material owner transfers it to another site, that 
also must be audited and certified separately (no.4). The recyclers must also be able to 
show that the waste came from a source that meets the definition of recycled plastic 
under the SUPD. This is particularly important with regard to determining whether waste 
has come from pre or post-consumer sources (if this distinction becomes relevant). 
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Figure 5-7: Value Chain Auditing Examples 
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5.4.3.1 Recommendation for Auditing and Compliance 

Based on the above discussion, initial proposals for wording are shown below. The first 
paragraph is directly from the Renewable Energy Directive (RED) II 2018/2001 (Art 30 
(3)). 

Member States shall require economic operators to arrange for an adequate standard of 
independent auditing of the information submitted, and to provide evidence that this has 
been done. The auditing shall verify that the systems used by economic operators are 
accurate, reliable, and protected against fraud, including verification ensuring that materials 
are not intentionally modified or discarded so that the consignment or part thereof could 
become a waste or residue. It shall evaluate the frequency and methodology of sampling and 
the robustness of the data. 

Economic operators shall provide third party verification and traceability for recycled content 
and be subject to annual auditing. Certification schemes following standard EN 15343 (Plastics 
recycling traceability and assessment of conformity and recycled content) may be used to 
support verification and certification of recycled plastic content for segregated controlled 
blending chain of custody approaches. Mass balance chain of custody approaches must follow 
the framework described in the Implementing Act. 

All value chain actors that take legal ownership of the material must be certified by a third 
party and each site audited annually. This includes recyclers, processors and traders up until 
the point in which the product is placed on the market. End retailers that place the product on 
the market (but do not introduce any material changes to the packaging159) do not require 
certification or auditing. A point of origin of the plastic waste does not require certification or 
auditing, however an annual self-declaration must be provided from each point of origin to 
the collector/recycler that certifies that the material is a waste and not a by-product. The 
point of origin must hold appropriate licenses and permits to act as a legal waste management 
company or is an entity that generates recovered material as defined in ISO 14021:2016. 

The exception to the criteria of legal ownership is when an operation that changes the 
physical or chemical properties of the material is undertaken by a contracted third party. 
Whilst the third party does not own that material it is still subject to the same auditing and 
certification procedure.  

Third party certification bodies that provide certification to entities in the value chain as 
evidence for conformity to criteria that allows reporting or recycled content under the SUPD 
must ensure interoperability with other bodies providing the same service. Therefore, a site 
audited and certified by one certification body must be recognised by any other. 

Certification bodies must also comply with the following requirements be accredited to ISO 
17065 - Conformity assessment — Requirements for bodies certifying products, processes and 
services and have mechanisms in place to ensure impartiality of the organisation and its 
auditors during the performance of their activities. 

                                                      

 

159 This would include any adding of labels, lids or material processing of any kind.  



    

156 

5.5 Suggested Format for Data Reporting and Quality 
Checks 

Pursuant to Articles 13(1) (e) and 13(4), the Commission will adopt implementing acts 
laying down the format for reporting information on recycled plastic content in SUP 
beverage bottles to demonstrate the attainment of the targets in Article 6(5). The 
relevant articles are:   

 Article 13 (1) 

Member States shall, for each calendar year, report to the Commission the following: 

(…) (e) information on recycled content in beverage bottles listed in Part F of the Annex to 
demonstrate the attainment of the targets laid down in Article 6(5); 

(…) Member States shall report the data and information electronically within 18 months 
of the end of the reporting year for which they were collected. The data and 
information shall be reported in the format established by the Commission in accordance 
with paragraph 4 of this Article. 

The first reporting period shall be the calendar year 2022, with the exception of points (e) 
and (f) of the first subparagraph for which the first reporting period shall be the 
calendar year 2023. 

 Article 13 (3)  

The Commission shall review the data and information reported in accordance with this 
Article and publish a report on the results of its review. The report shall assess the 
organisation of the collection of the data and information, the sources of data and 
information and the methodology used in Member States as well as the completeness, 
reliability, timeliness and consistency of that data and information. The assessment may 
include specific recommendations for improvement. The report shall be drawn up after 
the first reporting of the data and information by the Member States and thereafter at 
the intervals envisaged in Article 12(3c) of Directive 94/62/EC. 

 Article 13 (4)  

(…) By 1 January 2022, the Commission shall adopt implementing acts laying down the 
format for reporting data and information in accordance with points (e) and (f) of 
paragraph 1 and with paragraph 2 of this Article. 

 

To support the Commission in fulfilling these obligations, this section provides:  

 Consideration of synergies with other data sources and reporting requirements  

 Suggested formats for reporting and recommended quality checks 

 Guidance and examples  

 Assessment of administrative and financial burden 
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5.5.1 Synergies with Other Data Sources and Reporting 
Requirements  

Several existing sources of data and legal reporting requirements were considered to 
determine whether these are suitable for the reporting of data required for Article 6(5). 
The review aimed to identify synergies to avoid unnecessary administrative and financial 
burden to Member States and economic operators if possible (for example, due to the 
need to report the same data in slightly different ways to meet the requirements of 
separate regulations). The findings of the assessment are summarised below.  

5.5.1.1 Reporting Requirements in EU Law  

The data reporting requirements that accompany the following existing EU legal 
provisions were considered.  

 Directive (EU) 2019/904 of the European Parliament and of the Council of 5 June 
2019 on the reduction of the impact of certain plastic products on the 
environment160 

o Commission Implementing Decision (EU) 2021/1752 of 1 October 2021 
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 the separate collection of waste 
single-use plastic beverage bottles161 

 European Parliament and Council Directive 94/62/EC of 20 December 1994 on 
packaging and packaging waste162 

o Commission Implementing Decision (EU) 2019/665 of 17 April 2019 
amending Decision 2005/270/EC establishing the formats relating to the 
database system pursuant to European Parliament and Council Directive 
94/62/EC on packaging and packaging waste163 

 Commission Regulation (EC) No 282/2008 of 27 March 2008 on recycled plastic 
materials and articles intended to come into contact with foods (noting that this 
regulation is under revision at the time of writing)164 

 Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials 
and articles intended to come into contact with food165 

                                                      

 

160 https://eur-lex.europa.eu/eli/dir/2019/904/oj  

161 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32021D1752  

162 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01994L0062-20180704  
163 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32019D0665  
164 https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:086:0009:0018:EN:PDF  
165 https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2011:012:0001:0089:en:PDF  

https://eur-lex.europa.eu/eli/dir/2019/904/oj
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32021D1752
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01994L0062-20180704
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32019D0665
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:086:0009:0018:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2011:012:0001:0089:en:PDF
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 Regulation (EC) No 1935/2004 of the European Parliament and of the Council of 
27 April 2004 on materials and articles intended to come into contact with 
food166  

Of these, there is a significant overlap in reporting requirements with Commission 
Implementing Decision (EU) 2021/1752, as this Decision includes data reporting 
requirements for SUP beverage bottles placed on the Member State market. However, 
these reporting requirements lack the level of detail necessary to distinguish between 
PET and non-PET SUP beverage bottles as is necessitated by the wording of Article 6(5) 
(a) in particular.  

Further, Implementing Decision (EU) 2021/1752 makes provision for Member States to 
determine the weight of SUP beverage bottles placed on the market based on the 
weight of the waste generated from such products, which is not appropriate for the 
application of Article 6(5).  

Therefore, it is concluded that none of these official statistics are detailed enough to 
provide information on quantities of single-use plastic products placed on the market in 
line with the requirements of Article 6(5).  

Additionally, there are no overlapping mandatory reporting requirements related to the 
recycled plastic content of SUP beverage bottles at present. However, Articles 11 and 12 
in Commission Regulation (EC) No 282/2008 of 27 March 2008 on recycled plastic 
materials and articles intended to come into contact with foods does provide for 
voluntary self-declaration of the recycled content in recycled plastic materials and 
articles based on the methodology set out in ISO 14021:1999 or equivalent, with Parts A 
and B in Annex I laying out the requirements for such declarations of compliance. Given 
that this requirement is voluntary and does not meet the requirements of the suggested 
calculation methodology laid out in Sections 5.1 - 5.4 above, and further the focus of the 
declaration on guaranteeing the quality of the plastic material input into recycling 
processes, it is not considered sufficient for the purposes of this study.  

Nevertheless, parts of the existing information and infrastructure required for 
compliance and traceability under the same regulation can be adapted to collect and 
compile the additional data necessary for these reporting requirements. Further, the 
requirements of Regulation (EC) No 282/2008 have already been taken into account in 
the recommendations regarding the specific aspects for the calculation methodology in 
Section 5.3 above, for example, to reduce the burden of double counting on economic 
operators associated with reporting on additives and contaminants (which is already 
sufficiently covered by 282/2008 and has therefore not been recommended for parallel 
regulation here).  

                                                      

 

166 https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:338:0004:0017:en:PDF  

https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:338:0004:0017:en:PDF
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5.5.1.2 Other Data Reporting  

Data that are already being gathered from other sources (i.e. not legally required in 
existing EU law) were also considered for any likely overlaps with the reporting 
requirements for Article 6(5). These data, if appropriate, could be collected and 
mandatorily reported in the future without undue administrative and financial burden. It 
is noted that this analysis focusses primarily on data related to SUP beverage bottles 
placed on the market. This is because there are no known sources of data on the 
recycled plastic content of such bottles that are consistently and robustly calculated and 
reported at Member State level at present.  

Extended Producer Responsibility Schemes (Including Deposit Return 
Systems)  

Extended Producer Responsibility (EPR) schemes already collect data on the quantities of 
particular kinds of packaging (including SUP beverage bottles) placed on the market in a 
Member State, often compiling these data in electronic registries. Such a centralised 
system for the collation and verification of data could be adapted to include data on the 
relevant PET / SUP beverage bottles included under Article 6(5) (i.e., aligned with the 
definition of such bottles included in Part F of the SUPD Annex), limiting the 
administrative and financial burdens on Member States associated with these tasks. 
However, Member States using EPR schemes to support the organisation and collection 
of data must consider whether such schemes include all such relevant SUP bottles placed 
on the market; some EPR schemes exempt SME producers of packaging, while others 
lack the mechanisms required to take account of free riders, from online sales, for 
instance. Member States will therefore have to assess such data gaps and use other 
sources of data to fill them and make adjustments as needed.  

Similarly, where Deposit Return Systems (DRS) are in place, and include SUP beverage 
bottles within their scope, data regarding specific beverage container types placed on 
the market of a Member State may already be available. These data gathering systems 
may need to be adapted for the specific scope and categories of SUP beverage bottles in 
Article 6(5) with reference to Part F of the SUPD Annex.   

Producer and Distributor Data  

Data from packaging converters are not sufficient to determine the amount of SUP 
beverage bottles placed on the market of a given Member State since they do not have 
reliable information concerning the proportion of their products that end up on the 
market of a particular Member State. Conversely, data from packaging distributors and 
brands is more useful in this regard, since these value chain actors already have an 
accurate view of the proportion of products marketed in each Member State. This may 
need to be adapted to take account of the specific categories of SUP beverage bottle 
that Article 6(5) deals with.  

In addition, the data that is already being gathered by these actors (converters, brands, 
distributors) is likely to be useful for the verification of the data reported in respect of 
the recycled plastic content of SUP beverage bottles. For example, most brands already 
require their packaging suppliers to certify various aspects of the packaging and 
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materials they supply at the batch level, which usually includes information on the main 
resin components (including any recyclates) of the material, preform or bottle since this 
is required to demonstrate compliance with the food contact materials regulatory 
framework.  

A further resource worth considering is the monitoring system of the Circular Plastic 
Alliance (CPA), designed to trace inputs and outputs of recycled plastics from recyclers 
and converters who choose to adopt this methodology.167 However, given that the scope 
and coverage of the CPA’s activities vary significantly from those in Article 6(5) of the 
SUPD, the monitoring system is not suitable for application in the verification of the 
targets. However, some elements of traceability auditing are likely to overlap.  

While current systems may need to be updated to meet the specific requirements for 
verification and certification discussed in Section 5.4, using these existing tools and 
infrastructure for traceability where possible can reduce administrative and financial 
burden to Member States and economic operators. Further, it is noted that much of this 
data is likely to be commercially sensitive, so efforts will have to be made to ensure 
confidentiality to industry actors.    

Import and Export Data  

Import and export statistics, including trade data such as that published by Eurostat (e.g. 
PRODCOM, COMEXT), are not suitable for the reporting of data on the recycled plastic 
content of SUP beverage bottles placed on the Member State market. However, they 
may be a useful source of data to cross-check any adjustments made to figures reported 
due to intra-EU transfers, imports and exports of relevant products and packaging. For 
example, PRODCOM includes annual data from each Member State on sold production, 
exports and imports for the following categories -  

22221450 Plastic carboys, bottles, flasks and similar articles for the conveyance or  
   packing of goods, of a capacity <= 2 litres 

22221470 Plastic carboys, bottles, flasks and similar articles for the conveyance or  
   packing of goods, of a capacity > 2 litres 

22221920 Plastic caps and capsules for bottles 

Point of Sale and Consumer Surveys  

Finally, retailers collect data on stocks and volumes sold of particular products, though 
these are likely to be costly to gather and collate at the Member State level and are 
therefore not suitable. Further, the data gathered are unlikely to be complete from the 
perspective of calculating the weight of the SUP beverage bottle as opposed to the 
beverage as a product combined with its packaging. Similarly, household and consumer 
surveys carried out to map consumer behaviour and preferences are not likely to be a 

                                                      

 

167 DG Grow (2021), Methodology and Rules for the CPA Monitoring System, accessible at 
https://ec.europa.eu/docsroom/documents/46954 
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robust source of information regarding the amount of SUP beverage bottles placed on 
the market of a Member State, as these have an inherently high margin of error.  

5.5.1.3 Summary of Synergies with Other Data Sources and Reporting 
Requirements  

 The existing data reported to Member States are not complete or 
comprehensive enough to provide information on the proportion of recycled 
plastic in SUP beverage bottles placed on the market of a Member State. 
Therefore, new reporting obligations will need to be introduced for economic 
operators to provide the necessary data to Member States. 

 Data reported in accordance with Commission Implementing Decision (EU) 
2021/1752 may be utilised to estimate the mass of SUP beverage bottles 
placed on the Member State market, albeit with key caveats related to the 
methodology used (excluding the use of waste data as a proxy for PoM) and 
granularity of data reported (distinguishing between PET and non-PET SUP 
beverage bottles rather than reporting the figure as a whole).  

 Data reported/ verified through supplier certifications etc. as part of the 
compliance checks associated with the food contact materials regulatory 
framework will be relevant for verification and quality check procedures.  

 Data reported to EPR/ DRS schemes and import/ export data are unlikely to be 
complete/ detailed enough at present to provide accurate sources of PoM 
data, however they will be useful in performing cross-checks and verification. 
In addition, the existing infrastructure for data reporting and organisation 
offered by EPR schemes should be leveraged if possible to reduce the costs/ 
duplication of effort needed to establish new registries with similar reporting 
requirements.    

 Data gathered by converters, distributors and brands is highly relevant and a 
key source of information (on both SUP beverage bottles PoM and the recycled 
plastic content of these). However, such data will need to be compiled/ 
verified and confidentiality may need to be ensured.  

5.5.2 Suggested Formats for Reporting and Quality Checks   

This section outlines the suggested format for Member States to report data and 
information on the products listed in Part F of the Annex (beverage bottles) using the 
recommended calculation and verification methodology described in this report. This 
data will be reported to the Commission to demonstrate the attainment of the 
percentage of recycled content targets as laid down in Article 6( 5) ( a) and (b) as laid out 
in Art 13 of the SUP Directive. The data report will be accompanied by a quality check 
report, detailing the data compilation methods and the quality of the data submitted to 
enable comparability and ensure the accuracy of such data across Member States.  

Article 13(1) sets out that Member States must report this information electronically to 
the Commission within 18 months of the end of a given reporting period, the first of 
which will be the calendar year 2023. This means that the deadline for the first set of 
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data and quality check reports for the year 2023 will be in June 2025. It is also noted that 
an interchange standard to enable the transfer of information in an electronic form must 
be set up by the Commission. In addition, the Commission will publish a report with the 
results of its review after the first reporting of data by Member States and thereafter 
every four years.  

5.5.2.1 Format for Data Reporting  

Suggested formats for data reporting are set out in Table 5-5 and Table 5-6 below. 
Where relevant, guidance notes have been provided as footnotes at the end of the 
tables. For each Member State, the resulting total from Table 5-6 may be expressed as a 
percentage of the total from Table 5-5 to derive the percentage of recycled plastic 
content achieved in SUP beverage bottles in a given year.  

 

Table 5-5: Mass of SUP Beverage Bottles Placed on the Market (in Tonnes) 

 
SUP PET 

beverage bottles 
(1) 

Other SUP 
beverage bottles 

(2)  

Total SUP 
beverage bottles 

(1+2)  

Mass of SUP beverage bottles 
placed on the market (A) 

   

+ mass of SUP beverage bottles 
imported and placed on the 
market (B) 

   

+ mass of SUP beverage bottles 
received from other Member 
States and placed on the market 
(C) 

   

- mass of SUP beverage bottles 
exported (D) 

   

- mass of SUP beverage bottles 
transferred to other Member 
States (E) 

   

Total mass of SUP beverage 
bottles placed on the market (A 
+B +C -D -E) 

   

+/- any further adjustments    

Notes:  

(i) To demonstrate compliance with the targets in Article 6(5)(a), column 1 must be filled in. To 
demonstrate compliance with the targets in Article 6(5)(b), either columns 1 and 2, or column 3 must 
be filled in. Other columns may be filled in on a voluntary basis.  

(ii) The mass of SUP beverage bottles is the weight of finished SUP beverage bottle as sold to the end 
consumer (i.e., including caps, lids, and other closures, as well as labels and sleeves, but excluding the 
weight of the beverage itself).  
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Table 5-6: Mass of Recycled Plastic in SUP Beverage Bottles Placed on the 
Market (in Tonnes) 

 
SUP PET 

beverage bottles 
(1) 

Other SUP 
beverage bottles 

(2)  

Total SUP 
beverage bottles 

(1+2)  

Mass of recycled plastic in SUP 
beverage bottles placed on the 
market (a) 

   

+ mass of recycled plastic in SUP 
beverage bottles imported and 
placed on the market (b) 

   

+ mass of recycled plastic in SUP 
beverage bottles received from 
other Member States and placed 
on the market (c) 

   

- mass of recycled plastic in SUP 
beverage bottles exported (d) 

   

- mass of recycled plastic in SUP 
beverage bottles transferred to 
other Member States (e) 

   

Total mass of recycled plastic in 
SUP beverage bottles placed on 
the market (a +b +c -d -e) 

   

+/- any further adjustments    

Notes:  

(i) To demonstrate compliance with the targets in Article 6(5)(a), column 1 must be filled in. To 
demonstrate compliance with the targets in Article 6(5)(b), either columns 1 and 2, or column 3 must 
be filled in. Other columns may be filled in on a voluntary basis.  

(ii) The mass of recycled plastic in SUP beverage bottles is the weight of recycled plastic, as per the 
definition in Article xx, in finished SUP beverage bottles as sold to the end consumer (i.e., including 
any recycled plastic in caps, lids, and other closures, as well as in labels and sleeves).    

(iii) Only the recycled plastic content in SUP bottles that have been audited for compliance as per the 
procedure laid out in Section 5.4.3 shall be included in this table.   

5.5.2.2 Suggested Quality Checks  

The information provided by Member States in the quality check report should enable 
the Commission to assess the organisation of the collection of the data and information, 
the sources of data and information and the methodology used in Member States as well 
as the completeness, reliability, timeliness and consistency of that data and information.  

Accordingly, it is recommended that the following elements should form a part of the 
quality check report. Each of these elements should be checked against the data in both 
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Table 5-5 and Table 5-6, i.e., for both the data reported on the mass of SUP beverage 
bottles placed on the market, as well as for the recycled plastic content of such bottles.  

Organisation and Timeliness of Data Collection 

This includes not only the organisation submitting the data report but also any other 
parties involved in its compilation (including for example those involved in submission, 
verification, etc.) with their roles and responsibilities clearly outlined. This may include 
EPR schemes, third party verification bodies, etc.  

The time and date of the submission should be recorded, as should the reference period 
to which it pertains, the details of the submitting organisation and any relevant links.   

Sources of Data and Information    

All sources used for the collection and collation of the data reported. This may include, 
for example, any existing national, industry or trade databases.  

In addition, any other information sources used for the extrapolation or verification of 
data (e.g., in the determination of conversion factors to determine the amount of 
outputted recycled plastic from particular processes) should be included.  

The relative proportion of the overall data derived from each source should also be 
clear. Links to all references, publications and so on should also accompany this section.  

Methodology Used by Member States  

When reporting against the 2030 targets in particular, the Member State should clarify 
the scope of the calculation as transposed in national law, i.e., whether the target is 
calculated as an average across all SUP bottles or to be achieved by every bottle placed 
on the market of its territory. System boundaries associated with the chain of custody 
model (to be determined by the Commission) should also be specified (e.g., the 
approach to determine the reconciliation period for recycled plastic inputs and outputs).  

Further, the methodologies applied to collect and compile the data must be laid out, 
across all the tools used for data gathering. This may include, for example, details on any 
sampling methodology applied and the approach to using results from surveys, any 
digital tools designed to collate data and the underlying functions and formulae.  

Any additional assumptions or adjustment factors used should also be outlined, e.g., 
further adjustments may be necessary if a significant proportion of SUP beverage bottles 
are transferred by individuals from one Member State to another. Depending on the CoC 
model chosen by the Commission, the methodology for determining any conversion 
factors should also be specified. Therefore, the nature of any adjustment applied, the 
approach used for its estimation and any supporting evidence should be provided.   

Additionally, the methodology used for the quality assurance and verification of the data 
must be explained in detail (bearing in mind the key considerations and possible 
restrictions associated with the options provided in Section 5.4). This should include any 
documentation of third-party verification or certification schemes established, the 
details of the underpinning auditing and monitoring systems, etc.   



    

165 

Completeness, Reliability, and Consistency  

Including not only the potential for any errors or bias in the data, but also any data gaps, 
or inconsistencies, and a description of how these have been dealt with. In the case of 
significant inconsistencies between data sources and across reporting periods (based on 
a threshold defined by the Commission e.g., more than 10% variation), an explanation of 
the underlying causes of such differences must be provided, with any key issues 
highlighted (e.g., the implementation of the 2030 target changed such that every bottle 
must now meet the target as opposed to an average across all SUP bottles; the data is 
therefore no longer comparable across the time series).  

Any issues associated with coverage (e.g., a de minimis threshold was applied for data 
gathering from distributors, regional disparities, etc. should also be described).  

Confidentiality  

Any data that should remain confidential should be clearly identified as such, with the 
Member State’s rationale for doing so provided.  

5.5.3 Guidance and Examples  

Given that supply chains are often spread across several Member States, or globally, 
three situations have been outlined below as examples for the practical implementation 
of the methodology for calculation, verification and reporting discussed above:   

1) The entire supply chain is located within one Member State 

Where the entire supply chain is located within one Member State, data on SUP bottles 
placed on the market should be collected at the level of packaging distributors (which 
may also be manufacturers/ fillers). This may already be available in existing registries 
(e.g. EPR schemes, supply chain management system databases, etc.). Based on the 
chain of custody verification system in place, distributors should also be able to provide 
evidence of the recycled plastic content being claimed vis a vis certificates of compliance 
from the nationally recognised auditing system/ certifier. Recycled plastic content that 
cannot demonstrate compliance in this way shall not be included within Table 5-6, 
although the relevant SUP bottles should still be included in Table 5-5 if they are placed 
on the market of the Member State.    

2) Parts of the supply chain are located outside the territory of the reporting 
Member State but within the EU 

Where parts of the supply chain are located outside of the territory of the reporting 
Member State but within the EU, distributors (which may include manufacturers and 
fillers) should also be able to provide data regarding the SUP bottles transferred to and 
from other Member States to enable the relevant adjustments to be made to the placed 
on the market data reported for both Member States involved. As per the 
recommendations in Section 5.4.3.1, the recycled plastic content of the relevant SUP 
bottles may be included in Table 5-6 for the Member State on whose territory the bottle 
is placed, so long as this has been certified by a recognised third-party auditor in the 
Member State in which it originated, and the relevant certification scheme is recognised 
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in the reporting Member State (i.e., interoperability has been agreed). Recycled plastic 
content that cannot demonstrate compliance in this way, or that has been certified by a 
body that is not mutually recognised by both Member States shall not be included within 
Table 5-6 for the reporting Member State. However, the relevant mass of SUP bottles 
should still be included in Table 5-5 as long as they are placed on the market of the 
reporting Member State.    

3) Parts of the supply chain are located outside the territory of the EU 

Where parts of the supply chain are located outside of the EU, distributors (which may 
include importers/ exporters and manufacturers and fillers) should also be able to 
provide data regarding the number and mass of SUP bottles to enable the relevant 
adjustments to be made to the placed on the market data reported for the 
importing/exporting Member State. Exported SUP bottles should not be reported in 
either Table 5-5 or Table 5-6. Imported SUP bottles that are placed on the market of the 
reporting Member State should be included in Table 5-5. However, the recycled plastic 
content should only be reported in Table 5-6 of the reporting Member State if the supply 
chain can be fully audited and certified by their recognised third-party certifier using the 
calculation and verification methodology set out in the Implementing Act.  

 

5.5.4 Assessment of Administrative and Financial Burden 

The administrative and financial costs associated with data collation and reporting for 
each of the key stakeholders have been assessed here. Table 5-7 highlights the one-off 
costs, with recurring costs estimated in Table 5-8. Where there were overlaps, these 
costs have been based on the estimates in the previous Study to support the 
development of implementing acts and guidance under the Directive on the reduction of 
the impact of certain plastic products on the environment.168  

An uplift to the referenced costs has been applied particularly for the data verification 
tasks, reflecting the need for third party certification and supply chain auditing at the site 
level. These represent estimates based on Eunomia’s internal expertise and are not 
reliable at present.  

 

                                                      

 

168 DG Environment of the European Commission (2021), Study to support the development of 
implementing acts and guidance under the Directive on the reduction of the impact of certain plastic 
products on the environment, accessible at https://op.europa.eu/en/publication-detail/-
/publication/e9f3bf85-a706-11eb-9585-01aa75ed71a1  

https://op.europa.eu/en/publication-detail/-/publication/e9f3bf85-a706-11eb-9585-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/e9f3bf85-a706-11eb-9585-01aa75ed71a1
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Table 5-7: Assessment of Administrative and Financial Burdens - One-off 

Task  Sub-task  Relevant stakeholders  € per 
stakeholder/ task 

Implement legal 
framework 

Drafting and implementing 
national policy framework  

Relevant MS ministry/ 
department  

€ 50k- €100k 

Data Collection 

Adapting existing and/ or 
developing new IT 
infrastructure   

Data collection 
entities (e.g., 
government statistical 
agency, EPR scheme, 
etc.)  

€ 10k – € 300k169 

Data Verification  

Accreditation of third-party 
certification bodies  

Relevant MS 
department/ agency/ 
authority + 
certification body 

€ 3k – € 7k per 
application 

 

Table 5-8: Assessment of Administrative and Financial Burdens - Recurring 

Task  Sub-task  Stakeholders involved € per year 

Data Collection 

Collection and reporting 
of data on SUP bottles 
PoM  

Packaging 
manufacturers/ fillers/ 
distributors, 
importer/exporters 

€0.45-€1.8k170 

Collection and reporting 
of data on recycled 
plastic content in SUP 
bottles PoM  

All supply chain actors 
that take legal 
ownership of material 

€0.5k - €2k 

Additional surveys/ 
consultancy 
requirements 

Appointed organisation 
on behalf of relevant MS 
dept/ agency/ authority 

€20k- € 50k 

Upgrade/ maintenance 
of IT systems  

Data collection entities 
(e.g., government 
statistical agency, EPR 
scheme, etc.) 

€1.2k – € 1.5k 

                                                      

 

169 Lower limit associated with relatively minor adaptations to existing data reporting systems, upper 
estimate associated with the development of a new reporting system/ database. Significant synergies with 
the data reporting infrastructure that will be established under Implementing Decision (EU) 2021/1752.  
170 Significant overlaps with the data reporting infrastructure that will be established under Implementing 
Decision (EU) 2021/1752 such that these costs are likely to be lower. 
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Task  Sub-task  Stakeholders involved € per year 

Data Verification  

Training of personnel/ 
auditors  

Relevant MS 
department/ agency/ 
authority + accredited 
certification body 

€1k – €2k per 
auditor171 

Collection of additional 
data for verification/ 
completeness  

Relevant MS 
department/ agency/ 
authority 

€40k – €55k 

Certification of recycled 
plastic content 
(application fee, audit 
costs, any standard/ 
licensing/ labelling fees)  

All supply chain actors 
that take legal 
ownership of material 

€3k – € 8k (per 
product/ 
economic 
operator)172 

Reporting to 
Commission 

Processing, validating, 
reporting data 

MS data reporting 
organisation 

€10k-€12k 

Quality assurance and 
quality check reporting 

MS data reporting 
organisation 

€2k – €3k 

 

                                                      

 

171 Costs of retraining/ refresher courses following initial training likely to be lower  
172 A reliable estimate of certification costs cannot be made at this stage due to the wide range of possible 
audit costs. Audit costs are dependent on a number of factors, including the number, location and size of 
site(s) to be audited, number of products being audited, whether it is the first time a product or site has 
been audited and certified, etc. 
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6.0 Adapting the General Methodology to 

Other Sectors 

This section (Task 4) focuses on determining the extent to which the general 
methodology for recycled plastic content developed in Section 4.0 and the methodology 
for single-use plastic beverage bottles developed in Section 5.0 is adaptable in the 
context of other relevant areas which could be subject to rules on plastic recycled 
content. These areas are the packaging, construction, electronics and automotive 
sectors, as well as product policies related to the EU Ecolabel and EU Green Public 
Procurement (GPP).   

It is important to note that in practice, the methodology for measuring the proportion of 
recycled plastics used as recycled content in each of these areas will be determined by 
the overarching legislative requirements, including the design of specific targets related 
to recycled content, for each of these areas. Such requirements are currently lacking. 
The scope and basis of such targets, the point of application, the timeframe, and so on, 
are therefore currently undetermined, and it is not the objective of this study to design 
these.   

As a result, the targets in Article 6(5) of the SUP Directive are used as the basis of the 
discussion in this section (i.e., focussed on the proportion of recycled plastics by mass, at 
the Member State level, calculated as an annual average, etc.). In addition, the 
adaptability of the general method developed in the preceding tasks in the study to the 
additional six areas has been considered in consultation with key stakeholders, 
highlighting the broad issues that may be anticipated in the application of this method to 
each of the aforementioned areas. 

This part of the report is set out in the following sections:  

Section 6.1– Packaging  

The main specificities and deviations from the general method developed in Task 2 and 
the method for single-use plastic beverage bottles developed in Task 3 are discussed for 
the packaging sector, including a strategic review of the EU market and value chain for 
plastic packaging in particular.  

Section  6.2– Construction  

The main specificities and deviations from the general method developed in Task 2 for 
the construction sector are discussed, including a strategic review of the EU market and 
value chain for plastics in the construction sector.      

Section 6.3 – Electronics  

The main specificities and deviations from the general method developed in Task 2 for 
the electronics sector are discussed, including a strategic review of the EU market and 
value chain for plastics in electronics in the EU.   
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Section  6.4– Automotive  

The main specificities and deviations from the general method developed in Task 2 and 
the method for single-use plastic beverage bottles developed in Task 3 for the 
automotive sector are discussed, including a strategic review of the EU market and value 
chain for plastics in automotive vehicles.  

Section 6.5 – EU Ecolabel and Green Public Procurement (GPP)  

This section considers plastics recycled content requirements within GPP and Ecolabel 
criteria for products on the EU market and the methodological and verification issues 
that might be relevant for these and future such requirements.  
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6.1 Packaging 

This section considers, for the packaging sector, the likely specificities and deviations 
from the proposed general method. It is noted at the outset that the general method in 
Section 4.0 was designed specifically for recycled plastic content, and therefore this 
review focuses largely on plastic packaging. Further work will be necessary to provide 
clear recommendations in relation to measuring recycled content of other packaging 
materials (glass, paper/card, aluminium, steel and wood being key among these). 

Packaging accounts for 40% of total plastics demand in the EU – it is by far the largest 
end market.173 According to Eurostat, around 77.7 million tonnes of packaging waste was 
generated in the EU in 2018, of which 14.8 million tonnes was plastic (see Figure 6-1 for 
a breakdown by material).174  It can therefore be assumed that around ~15 million 
tonnes of plastic packaging was placed on the EU market in 2018, given that most types 
of single-use plastic packaging are disposed of immediately after use (though, of course, 
re-usable packaging does slightly skew this figure).  

Figure 6-1: Packaging Waste Generation by Tonnage (EU – 27 Countries) 

 

Source: Eurostat 

The composition of the EU plastic packaging market in is shown in Figure 6-2. This has 
not changed significantly over the last 20 years, with the most common polymers used in 
plastic packaging being PE, PP and PET. A slight trend away from polymers more 

                                                      

 

173 Plastics Europe (2019) Plastics the Facts 2019, 
FINAL_web_version_Plastics_the_facts2019_14102019.pdf (plasticseurope.org) 
174 Eurostat, Packaging Waste Statistics 2018, https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Packaging_waste_statistics  

https://www.plasticseurope.org/application/files/9715/7129/9584/FINAL_web_version_Plastics_the_facts2019_14102019.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Packaging_waste_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Packaging_waste_statistics
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commonly used in rigid plastic packaging formats (HDPE, PET) and towards those in 
more flexible applications (LLDPE, BOPP) can be noticed.175  

Figure 6-2: Composition of the EU Plastic Packaging Market (2003, 2018) 

 

Source: Transparency Market Research, 2018 

Based on data from the year 2017-18, the main types of polymers used in plastic 
packaging and their principal characteristics are as follows:176 

 32% - Low Density Polyethylene (LDPE) is tough, flexible and relatively 
transparent. It is mostly commonly used for film applications (e.g. tray lids), bags 
for containing food (bread, frozen foods, fresh produce), and carrier bags. It has a 
low melting point making it useful for heat seals, e.g. bonding a tray lid to the 
tray body. 

 20% - Polypropylene (PP) in its usual form is resistant to temperature and 
opaque, but offers a relatively poor gas barrier. It is widely used in food 
packaging for hot-fill or microwavable / oven-safe food packaging. PP is also used 
in beverage bottle lids, food tubs, sweet and snack wrappers as well as in transit 
packaging such as trays, crates and pallets. It is often coloured black for food 
trays and a variety of other colours for other applications. 

 18% - High Density Polyethylene (HDPE) is usually used in rigid bottle 
applications and has high strength, is chemically resistant, but offers a relatively 
poor gas barrier. In unpigmented form, it is translucent. Pigmentation adds useful 

                                                      

 

175 Transparency Market Research (2018) Packaging Market - Europe Industry Analysis, Size, Share, 
Growth, Trends and Forecast, 2018 – 2026, December 2018 
176 ICF (2018) Plastics: reuse, recycling and marine litter, https://op.europa.eu/en/publication-detail/-
/publication/3cdca2d1-c5f2-11e8-9424-01aa75ed71a1/language-en/format-PDF  

https://op.europa.eu/en/publication-detail/-/publication/3cdca2d1-c5f2-11e8-9424-01aa75ed71a1/language-en/format-PDF
https://op.europa.eu/en/publication-detail/-/publication/3cdca2d1-c5f2-11e8-9424-01aa75ed71a1/language-en/format-PDF
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properties such as UV protection for milk bottles. Common applications are 
packaging of food, household cleaning and hygiene product bottles and 
containers, cereal box liners, and transport packaging such as pallets and drums. 
It has a low melting point making it unsuitable for food trays that need hot-fill or 
to be microwaveable. 

 18% - Polyethylene terephthalate (PET) is very clear in its amorphous form (A-
PET), robust and is an excellent gas barrier. It is widely used for carbonated-
beverage bottles and food jars for food processed at low temperatures. It is also 
used as a film, e.g. for tray lidding. The low softening temperature of A-PET 
(~70°C) prevents it from being used as a container for hot-filled foods. In its 
crystalline form (C-PET), which is opaque and often coloured black for food trays, 
it is more temperature resistant and hence also used for hot-fill/microwavable 
food trays. PET is the most widely recycled packaging polymer, where it is often 
termed rPET, and used widely in other products, including food packaging in its 
purest ‘food contact’ form. 

Often, multiple materials with different functional properties are used within the same 
plastic packaging product. For example, PE and PP can be used with ethylene vinyl 
alcohol (EVOH) or nlyon to provide a gas barrier. In some cases, plastic packaging has 
three layers (e.g. PP/EVOH/PE), a combination often used for modified atmosphere 
packaging to extend the shelf-life for food. 

Article 3(1) of the Directive 94/62/EC on packaging and packaging waste (the “PPWD”) 
defines three types of packaging; primary, secondary and tertiary.177 This review 
considers plastic packaging across all three categories: 

 Primary (sales packaging): ‘packaging conceived so as to constitute a sales unit to 
the final user or consumer at the point of purchase’ 

 Secondary (grouped packaging): ‘Secondary (grouped packaging) ‘packaging 
conceived so as to constitute at the point of purchase a grouping of a certain 
number of sales units whether the latter is sold as such to the final user or 
consumer or whether it serves only as a means to replenish the shelves at the 
point of sale; it can be removed from the product without affecting its 
characteristics’ 

 Tertiary (transport packaging): ‘packaging conceived so as to facilitate handling 
and transport of a number of sales units or grouped packagings in order to 
prevent physical handling and transport damage. Transport packaging does not 
include road, rail, ship and air containers’ 

6.1.1 Packaging Plastics Value Chain 

A simplified value chain for plastic packaging is outlined in the Task 1 and 2 part of this 
report (and reproduced in Figure 6-3 below). The following section explores, at a high 

                                                      

 

177 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01994L0062-20180704 
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level, how this may vary across different plastic packaging products. In many instances, 
the plastic packaging value chain is spread geographically across several countries and so 
there may be both intra-EU movements and third country imports and exports of raw 
materials, converted packaging components and packaged products to consider at each 
stage.  

It is important to note that the value chains for non-plastic packaging differ from those 
for plastic packaging. For example, raw materials for glass include quartz sand, soda ash, 
limestone and feldspar, which are crushed and processed before being heated to 
extremely high temperatures (1550-1600 °C) to form glass melt. Across the EU, 76% of 
glass packaging is collected for recycling, the majority of which is remelted for use in 
packaging.178 If mandatory recycled content targets in the PPWD are designed to include 
non-plastic packaging, therefore, the relevant material value chains will have to be 
mapped, and consideration given to how this may affect the calculation and verification 
methodology for attainment against such targets. This falls outside the scope of the 
current study.  

Figure 6-3: The Plastics Value Chain 

 

Source: Eunomia graphic reproduced from Figure 3-1 

                                                      

 

178 https://feve.org/glass_recycling_stats_2018/, date accessed 5th July 2021 

https://feve.org/glass_recycling_stats_2018/
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6.1.1.1 Plastic Compounders/Converters 

Converters make use of several tried-and-tested plastics manufacturing processes, 
including injection moulding, extrusion, blow moulding, rotational moulding and vacuum 
forming. The process used varies by plastic packaging product and polymer. For example, 
films are often produced by blown film extrusion (where the plastic melt is blown up like 
a balloon to produce a thin film layer), whilst bottles may be produced by injection 
moulding or extrusion blow moulding.179 

6.1.1.2 Manufacturers/Retailers/Consumers 

The plastic material in its converted state may be subjected to several other processes to 
become part of the final packaged product. For example, for beverage bottles, the 
converter may supply the bottle, which is then filled, capped and a label added before 
being shipped to a retailer, while plastic films may go through a printing process where 
expiration dates or branding is added. Secondary and tertiary packaging may also be 
included in the product as delivered to distributors/ retailers, though this rarely reaches 
the consumer.  

6.1.1.3 Waste Management 

Collection & Sorting 

Typical collection systems for plastic packaging vary depending on numerous factors 
including the available infrastructure and legal requirements in a given Member State, 
the relevant packaging format, and whether the packaging waste derives from a 
commercial, industrial or household setting. A few examples of how collection systems 
vary between plastic packaging formats are set out below: 

 PET trays: PET trays are not yet collected for recycling in a significant number of 
European municipalities. Where PET trays are targeted by collection systems they 
are usually collected with other plastic or mixed light packaging.180  

 Flexible films: Household film packaging is not yet collected for recycling in a 
significant number of European municipalities (though, there are exceptions, for 
example, a fully separate household PE film collection has been trialled in 
Belgium). In contrast, commercial and industrial (C&I) film packaging (largely 
secondary packaging used to group goods together) tends to be collected. This is 
because C&I film packaging is more desirable than household film packaging as it 
is generated in larger volumes and tends to be relatively clean, and therefore 
more suited to recycling.181 

                                                      

 

179 Plastics Processes (bpf.co.uk)  
180 Petcore, EFBW and Plastics Recyclers Europe (2020) PET Market in Europe: State of Play 
181 Plastics Recyclers Europe (2020) Flexible Films Market in Europe: State of Play 

https://bpf.co.uk/plastipedia/processes/Default.aspx#blownfilm
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 SUP beverage bottles: SUP beverage bottles are increasingly commonly collected 
via deposit return schemes (DRS) where the material is entirely segregated and 
therefore well-suited for closed loop recycling. Eight EU Member States182 
currently have a DRS for SUP PET bottles, with several more planning to 
introduce such a system in the next few years.183, 184 

Packaging Recycling/Reprocessing 

There is significant variation in recycling rates between plastic packaging formats (due to 
various factors including collection rates, contamination rates, recycling capacity, 
demand for recyclate etc.). The extent to which closed-loop recycling is occurring also 
varies across plastic packaging formats. A few examples of variation in the 
recycling/reprocessing stage of the value chain for different types of plastic packaging 
are highlighted below: 

 Single use PET bottles: Recycling rates for PET bottles are relatively high, 
especially in countries with a DRS in place. The use of rPET in bottle-to-bottle 
recycling has been increasing; PRE estimates that 32% of rPET derived from 
bottles is used in food-contact applications.185 

 PET trays: PET trays need to be sorted from PET bottles and reprocessed 
separately (or else loss rates are too high). This level of sorting currently only 
happens in some areas of France, the Netherlands, Spain, Germany and recently 
in Belgium. There is a limited but growing dedicated reprocessing capacity for PET 
trays in Europe. Although PET trays can be reprocessed separately back into food-
contact trays, the presence of multi-material multi-layer trays, adhesives, films 
and the brittleness of the material make the development of a circular recycling 
model for this product group challenging.186 

 Flexible films: The recycling rate for PE films in Europe is approximately 23%. 
High -end applications for rPE remain largely underexploited; roughly 13% of PE 
flexible packaging is used in film-to-film applications (mostly from secondary film 
applications in the C&I stream).187  

                                                      

 

182 Croatia, Denmark, Estonia, Finland, Germany, Lithuania, Netherlands, Sweden (plus Norway and 
Iceland) 
183Ireland, Latvia, Malta, Portugal, Romania, Slovakia 
184 European Commission (2021) Study to support the development of implementing acts and guidance 
under the Directive on the reduction of the impact of certain plastic products on the environment, 
https://op.europa.eu/en/publication-detail/-/publication/8453ede2-a705-11eb-9585-
01aa75ed71a1/language-en  
185 Eunomia for Petcore, EFBW and Plastic Recyclers Europe (2020), PET Market in Europe: State of Play 
186 Eunomia for Petcore, EFBW and Plastic Recyclers Europe (2020) PET Market in Europe: State of Play 
187Eunomia for Plastics Recyclers Europe (2020) Flexible Films Market in Europe: State of Play 

https://op.europa.eu/en/publication-detail/-/publication/8453ede2-a705-11eb-9585-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/8453ede2-a705-11eb-9585-01aa75ed71a1/language-en
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6.1.2 Assessment of Current Practice 

6.1.2.1 Current Targets and Voluntary Commitments 

At present, the only targets for recycled content in packaging set at the EU level are 
those in the SUPD for single-use plastic (SUP) beverage bottles. However, the 
Commission is currently assessing the feasibility of recycled content targets for other 
types of packaging in the future, with a legislative proposal anticipated by the end of 
2021. This is in line with the political commitment in the Circular Economy Action Plan 
(CEAP), which states that:188 

To increase uptake of recycled plastics and contribute to the more sustainable use of 

plastics, the Commission will propose mandatory requirements for recycled content and 

waste reduction measures for key products such as packaging, construction materials and 

vehicles… 

As stated in Section 3.2.1.1, Belgium and Spain are the only Member States in which 
national targets for recycled content in packaging are currently in place. These are 
focused on specific plastic packaging formats. Belgium’s Flemish Government has set 
more ambitious targets for recycled content in plastic bottles than the SUP Directive, 
mandating a minimum level of 25% recycled content in PET bottles by 2022, and 50% by 
2050.189 In Spain (since 1st January 2020) plastic bags exceeding 50 microns in thickness 
must contain at least 50% recycled content.190 Ongoing policy proposals include a 
measure to impose fees of €0.10 - €0.50 on takeaway food packaging in Portugal, unless 
at least 25% recycled content can be verified by certification from an independent 
body,191 whilst in Spain consideration is being given to requiring minimum levels of 
recycled content in other packaging articles, in addition to those covered by the SUP 
Directive. 

Some packaging EPR schemes have introduced fee modulation to incentivise recycled 
content in packaging. For example, CITEO, the French packaging EPR scheme has a 50% 
bonus for PP and PE packaging which integrates at least 50% post-consumer recycled 
content. EUCertPlast certification or adherence to EN 15343-2008 is required to validate 
any claims.192 

                                                      

 

188 European Commission (2020) A new Circular Economy Action Plan for a Cleaner and more Competitive 
Europe, COM(2020) 98, 11th March 2020, available at https://eur-
lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-
01aa75ed71a1.0017.02/DOC_1&format=PDF 
189 Member State Questionnaire response from Belgium, September 2020 
190 Member State Questionnaire response from Spain, September 2020  
191 Member State Questionnaire response from Portugal, September 2020 
192 CITEO (2020) The French EPR System For Household Packaging and the Potential Role of ISCC+ Certified 
Polymers, https://www.iscc-system.org/wp-content/uploads/2020/12/20201210-Citeo-
ISCC_compressed.pdf 

https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_1&format=PDF
https://www.iscc-system.org/wp-content/uploads/2020/12/20201210-Citeo-ISCC_compressed.pdf
https://www.iscc-system.org/wp-content/uploads/2020/12/20201210-Citeo-ISCC_compressed.pdf
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In addition, a large number of voluntary commitments to increase recycled content in 
packaging have been undertaken by industry, both across and within Member States 
(see Table 3-1). The vast majority of voluntary targets and commitments are related to 
plastic packaging, likely because the uptake of recycled content in plastic packaging is 
relatively low in comparison to other packaging types and consumer and media pressure 
is focused heavily on plastics.  

6.1.2.2 Current Recycled Content Uptake in Plastic Packaging 

The uptake of recycled content in plastic packaging tends to vary significantly not only by 
polymer, but also by packaging type and application. For example, Plastics Recyclers 
Europe (PRE) estimates that the average recycled content in blow moulded PET 
produced in Europe is 11%, compared to 45% for PET sheet (note that this data is not 
packaging specific).193  

It is noted that EU regulatory restrictions related to the use of recycled materials in food 
contact packaging applications pose a key challenge to incorporating recycled content in 
food and drink packaging, which makes up around 40% of all plastic packaging placed on 
the market at present.194  This is particularly true for polymers aside from PET, such as PP 
and HDPE. Work is currently ongoing within the Commission to review these regulations.   

6.1.2.3 Current Calculation Approaches in Member States and Industry 

Historically, there has been no requirement for Member States to calculate or monitor 
the levels of recycled content in plastic packaging. Despite this, some industry players 
have voluntarily calculated and verified the recycled content in their plastic packaging 
products, likely driven by a desire to demonstrate progress towards voluntary 
sustainability commitments and to support the marketing of packaging containing 
recycled content.  

6.1.2.4 Review of Existing Verification Schemes  

A review of existing supply chain verification schemes for recycled content focussed on 
plastics and packaging, but including other sectors and materials where relevant, has 
already been provided (Section 3.2.3 and A.3.0) and has therefore not been repeated 
here.  

6.1.3 Considerations for a Method for Calculating, Verifying and 
Reporting Recycled Plastic Content in Packaging 

A general method for calculating, verifying and reporting recycled plastic content was 
developed in Task 2 (Section 4.0). This section considers, for the packaging sector, the 
likely specificities and deviations from the proposed general method. Given that the 

                                                      

 

193 Eunomia for Petcore, EFBW and Plastic Recyclers Europe (2020), PET Market in Europe: State of Play  
194 ING Economics Department (2019) Plastic Packaging in the Food Sector, accessed 20 October 2020, 
https://think.ing.com/uploads/reports/ING_-_The_plastic_puzzle_-_December_2019_(003).pdf 
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general method was designed specifically for recycled plastic content, this review 
focuses on plastic packaging (including non-primary plastic packaging such as pallets and 
crates). A specific method for calculating, verifying and reporting recycled plastic in SUP 
beverage bottles was developed in Task 3 (Section 5.0) , which is relevant as a form of 
plastic packaging, and therefore is referred to in the discussion below. Where relevant, 
the applicability of the method to non-plastic packaging has also been considered, 
though it should be noted that this was not the focus of this review and is beyond the 
scope of this study. 

6.1.3.1 Formulae, Definitions and Calculation Timeframe 

Formula 

The overall structure of the formula presented in Task 2 (and originally sourced from 
section 6 of EN 15343:2007 and section 7.8.4.1 in ISO 14021:2016) remains appropriate 
for all packaging in which plastic is the dominant component.  

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

= [
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑂𝑅 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑂𝑅 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦
] 𝑋100 

Numerator 

Scope of Target 

There are several ways in which a recycled content target for plastic packaging could be 
set. It could apply to a specific plastic packaging format (e.g. “SUP beverage bottles” or 
“flexible food packaging films”), or alternatively, the target could be set at the level of 
the product category (“plastic packaging”). It could even potentially be set at the 
polymer level (e.g. “all plastic packaging items made of PP”). For this decision, it would 
be important for the legislation to consider not only the intent and likely outcome of 
setting the target, but also the technical limitations associated with incorporating 
recycled content into particular packaging formats (including the availability of 
secondary material and food contact regulations).  

In addition to these design considerations, targets should be accompanied by a clear 
definition of the product(s) to which the target applies, similar to the definition of SUP 
beverage bottles in Part F of the Annex to the SUP Directive. For example, if a broad 
target applying to all “plastic packaging” is set, clarification would be required in terms 
of what counts as “plastic packaging” (e.g., whether multi-layer multi-material products 
which include plastic layers would be included in the definition).  

Two high level options for the level at which the calculation point for recycled content in 
plastic packaging could be set are presented below. In practice, this will depend on how 
the targets are formulated in the legislation, and the obligated party based on the 
legislation. 

Average across Member State 

The calculation point could be set as an average across a Member State, as it has been in 
the SUPD (i.e. compliance against the recycled content targets are calculated based on 
an average for all bottles placed on the market on the territory of a Member State). This 
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would allow for some plastic packaging products to not meet the target and others to 
exceed it, as long as on average the relevant products meet the target across the 
Member State in the calculation timeframe. This flexibility could be beneficial as it will 
allow those products which are most suited to the inclusion of recycled content (or for 
which there is a greater supply of recycled content) to have a greater proportion of the 
recycled content.  

Mandatory Minimum for Product / Product Group  

An alternative option could be to set the calculation point at a product/product group 
level across the EU market. This option would only apply if the scope of the target was 
also at the product level. With this option every product of that type would need to 
meet the target as a minimum, or on average, as the case may be. There is no obvious 
reason why this sort of calculation point could not be applicable to plastic packaging, and 
would obligate economic operators as opposed to Member States. 

Recycled Plastic 

The definition of recycled plastic is discussed in detail in Section 4.1.2 and presents three 
possible definitions for the term, which are: 

1) Plastic input material that is subsequently recycled into plastic; 
2) Plastic input material that is recycled into any output material (plastic or non-

plastic); and 
3) Any material (plastic or non-plastic that is recycled into plastic). 

As such, the definition of recycled plastic for plastic packaging requires clarification. The 
definition chosen depends on the intent of the legislation under which recycled content 
targets are introduced. If the aim of the legislation is to encourage a circular approach to 
resources used for packaging, it is likely that similar principles to those used for plastic 
beverage bottles as described in Section 5.1.2 would apply:  

1) It must have been a plastic. There is a definition for plastic in Article 3(1a) of the 
PPWD. 

2) It must have been a waste (in line with the relevant definition in Article 3(1) of 
Directive 2008/98/EC); 

3) It must have entered a recycling operation (with regard to the relevant 
definitions in Article 3 (17) of Directive 2008/98/EC and Article 3(1) in 
Implementing Decision EU 2019/1004); and 

4) It must have been reprocessed into outputs of a sufficient quality to substitute 
the use of primary plastic materials in the manufacture of plastic packaging. 

Further consideration regarding the specific aspects of recycled plastic that could be 
counted in the numerator is provided in Section 6.3.2.  

Denominator 

The main consideration relevant to the denominator, in the context of the packaging 
sector, is whether or not to include only the proportion by mass of the final product that 
is plastic, or the mass of the entire product (both plastic and non-plastic elements). 
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𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑖𝑛 𝑝𝑎𝑐𝑘𝑎𝑔𝑖𝑛𝑔

= [
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑶𝑹 𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑖𝑛 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
] 𝑋100 

In Task 3, the scope of the denominator was considered in relation to SUP beverage 
bottles. Given that the mass of SUP beverage bottles (including caps and labels) is 
primarily comprised of plastic, the approach of limiting the denominator to the plastic 
portion only was not recommended, and instead it was proposed that the entire mass of 
the SUP beverage bottle should be included in the denominator. For plastic packaging 
formats which are predominately made of plastic this approach is likely to also be 
acceptable. 

However, there may be some plastic packaging formats for which this approach is not 
acceptable. Multi-material flexible packaging can contain several layers of plastic and 
metal fused together (e.g. a capri-Sun pouch consists of three layers: the outer foil (0.6 
grams), an aluminium inner layer (0.98 grams) and a polyethylene layer on the inside of 
the pouch (2.36 grams)).195 If a significant portion of the final mass of the packaging item 
is non-plastic, it may make more sense to limit the denominator to just the plastic 
element of the packaging product (if indeed the legislation was focussed on the use of 
recycled plastics in such products).  

6.1.3.2 Initial Assessment of Potential Calculation / Measurement Points  

Calculation Point 

The calculation point is the point at which the proportion of recycled content (by mass) 
in a product can be estimated. It should be based on the wording of any relevant 
legislation and the intent of underpinning policy. 

Placed on the Market 

The SUPD states that the calculation point for the proportion of recycled plastic content 
in SUP beverage bottles should be the point at which the product is “placed on the 
market” of a Member State (i.e. when a manufacturer or an importer supplies a product 
to a distributor or a consumer in the course of commercial activity for the first time). 
Given that value chains for plastic packaging often involve multiple Member States, and 
therefore a packaging item can technically be “placed on the market” in more than one 
Member State (i.e. supplied to a distributor for the first time in one Member State, 
before being supplied to a distributor for the first time in another Member State) further 
discussion on how to interpret “placed on the market” in the context of the recycled 
content targets in the SUPD is laid out in Section 5.1.3.  

In this discussion is noted that Article 6 of the PPWD states that “Packaging waste 
generated in a Member State may be deemed to be equal to the amount of packaging 
placed on the market in the same year within the Member State”. This indicates that 
under the PPWD, packaging is considered “placed on the market” in the Member State 

                                                      

 

195 https://www.capri-sun.com/group/en/about-us/the-pouch/, accessed 5th July 2021 

https://www.capri-sun.com/group/en/about-us/the-pouch/
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at the point that is closest to the one at which the waste is generated, in this case, where 
it is sold to the end-user. Accordingly, in Task 3, for the purpose of the SUP beverage 
bottle recycled content calculation, the initial proposal is for a beverage bottle to be 
considered placed on the market where is it sold to the end-consumer. 

This interpretation is also applicable to other types of plastic packaging. It is worth 
noting that some secondary and tertiary plastic packaging is likely to travel across 
borders once it has been placed on the market in the Member State where it is sold to 
the end-consumer, but this should not be an issue from the perspective of a recycled 
content calculation, so long as it is clear in which Member State it should be counted as 
placed on the market, and at which point within a Member State. This is significant for 
packaging types that include several components, each of which may have its own value 
and supply chain (e.g., plastic tray with plastic film and cardboard sleeve).  

Careful consideration should also be given to third country imports of packaging and the 
point at which enforcement of the targets for such imports would be best enabled.    

Measurement Point and Calculation Timeframe 

Discussions relating to the measurement point and calculation timeframe can be found 
in Section 4.2 and 4.4.4, respectively. For packaging plastics, the considerations relating 
to the specific measurement points are not expected to be any different to those 
outlined in the general methodology or the SUP specific methodology. Nevertheless, the 
measurement point will need to be considered further for individual plastic packaging 
formats (especially, for example, for multi-material multi-layer packaging that involves a 
more complex production process).  

The calculation timeframe will need to be considered after a decision has been made on 
the calculation point, as described in Section 4.4.4. If an average across a Member State 
approach is applied, a calculation timeframe of one year would be most efficient. This is 
because the PPWD already requires Member States to collect and report information on 
the quantities of packaging placed on their markets by mass per calendar year. It would 
reduce administrative burden on Member States / industry if the same timeframe could 
be applied for calculation and reporting of recycled content. If a “mandatory minimum 
for product / product group” approach is applied, there will be no need for a calculation 
timeframe as all products will be required to meet the targets at the point at which they 
are placed on the market. 

6.1.3.3 Verification and Reporting 

The verification and reporting methodology should not differ across different types of 
plastic packaging; the recommendations in Tasks 2 and Task 3 still apply. For other non-
plastic packaging materials, the standard EN 15343 (Plastics recycling traceability and 
assessment of conformity and recycled content) will not apply. 

6.1.3.4 Specific Aspects of a Recycled Content Calculation Methodology 

In this section, consideration is given to whether the recommendations in the general 
methodology also apply to the plastic packaging sector.   
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Pre-consumer and Post-consumer 

In terms of the packaging sector, it is relevant to note that Article 3(2) of the PPWD 
explicitly excludes ‘production residues’ from the definition of ‘packaging waste’, and 
therefore excludes production residues from counting towards the attainment of the 
packaging recycling targets set out in Article 6.196 Under the PPWD, then, any pre-
consumer waste, not being a legally defined waste in the scope of the legislation, would 
also not count towards recycled content targets for packaging. (Though, note that the 
PPWD technically only relates to packaging waste, and in theory, it is possible for 
recycled plastic from other types of waste to be incorporated into packaging, for 
example, recyclate from conventional plastic agricultural films may be incorporated into 
low quality conventional plastic carrier bags).  

Currently, for some plastic packaging formats, a relatively high proportion of pre-
consumer recycled content may be incorporated. For example, it is estimated that ~28% 
of the total PE flexible film recyclate output in Europe is from production scraps (i.e. pre-
consumer) and one of the main end-markets for this recyclate is non-food film and foil 
packaging.197 The significance of a decision on whether to include both pre- and post-
consumer waste is therefore greater than it might be for SUP beverage bottles. 
Ultimately, the decision will depend on the specific product category, value chain and 
the policy objective, and the scope of waste defined in the legislation.  

Additives and Fillers  

In general, stakeholders estimate that the proportion of additives and fillers used in the 
plastic packaging sector is relatively low in comparison to other sectors (automotive, 
construction, EEE).  Any additives or fillers used in food or drink packaging must adhere 
to the Regulation (EC) No 10/2011 on plastic materials and articles intended to come 
into contact with food. 

Section 5.3.2 looked at the presence of additives and fillers in SUP beverage bottles 
specifically. Additives and fillers are used in varying proportions for different plastic 
beverage bottles depending on the design specification and polymer used, but research 
so far indicates that on average additives account for between 0 – 3% of PET bottles, and 
between 3 – 5% for HDPE bottles: 

PET Bottles HDPE Bottles 

                                                      

 

196 Guidelines on the Interpretation of Key Provisions of Directive 2008/98/EC on Waste define production 
residue as: “a material that is not deliberately produced in a production process but may or may not be a 
waste.”  

197 PRE (2020) Flexible Films Market in Europe: State of Play 
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 <0.01% (e.g. colourants)198 

 0.03 - 0.3%199 

 <1%200 

 1 - 3% (e.g. dairy bottles)201 

~3-5%202  

e.g. titanium dioxide (white colour in milk bottles) 

 

It is likely that for some plastic packaging applications the content of additives and fillers 
is higher (though it is difficult to find detailed published information on the use of 
additives and fillers in specific applications as this information is usually commercially 
sensitive). As an example, though, it would be reasonable to expect that tertiary 
packaging such as plastic crates may contain a higher proportion of bulking / 
strengthening fillers.  

The significance of this will depend on if the numerator of the calculation includes or 
excludes recycled non-plastic waste as discussed in Section 6.1.3.1. If the calculation 
includes recycled non-plastic waste it might be possible for targets to be reached 
through inclusion of recycled non-polymer material which is added to polymer as 
additives and fillers. Even if the numerator is limited to recycled plastic waste input into 
a new plastic product, it may also be theoretically possible for recycled additive and 
filler, extracted from plastic waste via chemical recycling, to be added into new plastic 
and fulfil a large proportion of the recycled content target. 

If high levels of additives and fillers do occur in some plastic packaging products (further 
specific research on this is needed) it may mean that a threshold mechanism for additive 
and filler content needs to be considered. A threshold mechanism would set an upper 
bar for the proportion of any recycled content targets which can be met through 
recycled additive and filler; the rest of the target would need to be met through recycled 
polymer. 

Moisture 

As noted in Section 4.3.3, moisture content within most recycled plastic material is likely 
to be very low, because moisture can disrupt plastic production processes. This is 
especially the case for primary packaging, where the quality and integrity of the material 
is important. For consistency with the PPWD, both the numerator and the denominator 
of recycled content calculation should relate to the dry weight. In general, there will be 
no need for further deductions for moisture content within the recycled content 
calculation for either the numerator of denominator. 

                                                      

 

198 Personal communication with a representative from unesda on 26th of April 2021. 
199 Personal communication with a representative from Petcore-europe on 27th of April 2021. 
200 Personal communication with a representative from Dow on 24th of February 2021. 
201 Personal communication with a representative from Petcore-europe on 27th of April 2021. 
202 Personal communication with a representative from Petcore-europe on 27th of April 2021. 
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An exception to this might be composite packaging, for example, packaging where paper 
and plastic is mixed. Paper is highly hygroscopic and therefore easily absorbs moisture. 
However, as discussed in Section 4.1, for such examples, only the plastic element should 
be included in the denominator. 

Moisture content may be more of an issue in non-plastic packaging materials. For 
example, the moisture content in wooden pallets can be variable and high (though a 
maximum surface moisture content of 20% is widely acknowledged in European 
Standards as necessary to prevent mould growth).203 Paper and card are also highly 
hygroscopic. Accounting for moisture content in a recycled content calculation for these 
packaging products would therefore be necessary. 

Impurities and Contaminants 

The PPWD measurement method for calculating attainment against the recycling 
targets, does not deduct trace elements of non-target material after the calculation 
point, as these are deemed acceptable to the manufacturing process and thus are 
recycled into a new product, material or substance. For packaging, it would therefore 
seem sensible not to seek to deduct impurities and contaminants that may be tolerated 
in the conversion process. 

6.1.4 Summary 

The main considerations relating to a recycled content calculation for plastic packaging 
are: 

 There is significant variability in the uptake of recycled content across different 
plastic packaging formats / polymers. Key factors that affect this include the 
availability of recycled content and limitations associated with food contact 
regulations. This should be considered when setting recycled content targets. 

 If a broad target applying to all “plastic packaging” is set, clarification would be 
required in terms of what counts as “plastic packaging” (e.g. whether multi-layer 
multi-material products which include plastic layers would be included in the 
definition). To be consistent with the PPWD measurement method, such a target 
could apply to the plastic element of any packaging where 5% or more of the 
total mass of the packaging unit is plastic. 

 In general, plastic is the predominant material in plastic packaging. There may be 
some exceptions to this, for example, multi-material multi-layer flexible 
packaging (e.g. stand up pouches). For these examples, it may be fairer to limit 
the denominator to just the plastic proportion of the product. 

 The PPWD already requires Member States to collect and report information on 
the quantities of packaging placed on their markets by mass per calendar year. It 

                                                      

 

203 TIMCON, Dry Pallet – Process Standard for Timber Pallets, Best Practice Guide, available at 
https://www.timcon.org/timberdryingstudy/Downloads/Dry%20Pallet%20-
%20Process%20Standard%20for%20Timber%20Pallets%20-%20Best%20Practice%20Guide.pdf  

https://www.timcon.org/timberdryingstudy/Downloads/Dry%20Pallet%20-%20Process%20Standard%20for%20Timber%20Pallets%20-%20Best%20Practice%20Guide.pdf
https://www.timcon.org/timberdryingstudy/Downloads/Dry%20Pallet%20-%20Process%20Standard%20for%20Timber%20Pallets%20-%20Best%20Practice%20Guide.pdf
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would reduce administrative burden on Member States / industry if the same 
timeframe could be applied for calculation and reporting of recycled content. 

 Currently, for some plastic packaging formats, a relatively high proportion of pre-
consumer recycled content may be incorporated (e.g. PE flexible film). The 
significance of a decision on whether to include both pre- and post-consumer 
waste is therefore greater than it might be for SUP beverage bottles. Ultimately, 
the decision will depend on the specific product category, value chain and the 
policy objective. 

 It is likely that for some plastic packaging applications the content of additives 
and fillers is higher than for SUP beverage bottle (e.g. tertiary packaging such as 
plastic crates may contain a higher proportion of bulking / strengthening fillers). 
The significance of this will depend on if the numerator of the calculation 
includes or excludes recycled non-plastic waste. 

 Moisture content in plastic packaging is unlikely to be high enough to materially 
affect the recycled content calculation.  

 The verification and reporting methodology should not differ across different 
types of plastic packaging. 
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6.2 Construction 

The construction sector is the second largest user of plastic in Europe, consuming 10 million 
tonnes of plastics each year which is 20% of total European consumption. Polyvinyl chloride 
(PVC) is the most common polymer used in construction with 70% of all PVC produced in 
Europe being used in construction products such as windows, pipes and flooring. Windows 
are the biggest PVC application with 1.3 million tonnes of resin used annually.204 

The construction sector is also one of the biggest users of recyclates in Europe using 46% of 
all plastic recyclate.205 There are many examples of recycled content being used in high 
quantities in PVC applications such as PVC pipes which can contain up to 40% recycled 
content and PVC cables which can contain up to 50%.206 In addition, many non-PVC plastic 
construction products on the market currently contain recyclate as shown in Table 6-1. 
Plastic film, used for sacks, bags and damp proof membranes, also commonly contains 
recycled content. 

Table 6-1 Recyclate Usage in Products by Material Type207 

PET (polyester) HDPE 

 carpets 

 mats 

 pipes 

 insulation 

 pipes 

 pots 

 crates  

 moulded products 

The scope of the construction sector is very large. It can include domestic buildings, non-
domestic buildings, and engineering structures such as roads and bridges as well as internal 
fit out such as carpets and ceiling tiles.  

6.2.1 Construction Plastics Value Chain 

The petrochemical value chain for construction plastics is analogous to that outlined in the 
Tasks 1 and 2 part of this report for the fossil fuel companies, chemical producers, polymer 
producers, plastic compounder, plastic converter and plastic recycler stages. However, the 
manufacturer/retailer/consumer and waste management stages do have additional 
considerations for construction plastics which are outlined below. 

6.2.1.1 Manufacturers/Retailers/Consumers 

As discussed previously, the construction sector is vast and there are many different plastic 
products in use. However, some of the most common plastic products in the construction 

                                                      

 

204 pvc PVC recycling by application, accessed 8 June 2021, https://pvc.org/sustainability/pvc-recycling-in-
europe/pvc-recycling-by-application/ 
205 Plastics Europe (2021) Building and construction, https://www.plasticseurope.org/en/about-
plastics/building-construction 
206 ibid 
207 ibid 
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sector are mono-material products which have relatively simple manufacturing processes. 
For example, pipes and conduit which use 35% of all polymers in the UK construction 
sector.208  

In some more complex products, the manufacturing stages can be more complicated. As an 
example, a PVC window can be made up of a multitude of parts, several of which could be 
plastic. These plastic components can be different polymer types, and could be produced by 
different converters. The glass will be fitted into a PVC frame and, in the case of 
prefabricated buildings, it could then be installed into a wall panel, before finally being 
transported to its end use location. It is often possible for the end consumer to purchase the 
product at any of the assembly stages. 

This window example is just one of many more complex products which contain plastics in 
the construction sector. The relevance of these complexities will depend on the scope of 
any legislation and if the focus of recycled content targets for the construction sector is on 
the simpler products such as pipes which are entirely plastic or on all construction plastics. If 
all construction plastics are in scope the complexity in supply chains and manufacturing 
steps across the construction sector will need to be considered to ensure any recycled 
content calculation is robust. 

An additional consideration is the end use of the product, e.g. domestic buildings, 
commercial or industrial applications, as this can influence the retail and consumer stages of 
the value chain and create another level of complexity. 

6.2.1.2 Waste Management 

In 2018 20% of plastics in the EU were used in construction applications whereas only 6% of 
plastic waste was generated from construction.209 This is likely due to the long service life of 
construction products. The long service life means that waste plastics generated today from 
the construction industry have a wide spread of ages and consequently issues such as legacy 
additives are prevalent in construction plastic waste streams.210 

As described in Section 3.1.7, the exact collection pathways of post-consumer construction 
plastic differs greatly depending upon the product and whether it derives from a domestic, 
non-domestic building or civil engineering setting. The quality of plastic waste produced will 
also depend on the level of demolition vs deconstruction of the building and how well the 
plastic elements are separated from non-plastic. Recycled Content Calculation Methodology 
Considerations 

                                                      

 

208 British Plastics Federation Construction, accessed 16 June 2021, 
https://www.bpf.co.uk/innovation/Construction.aspx 
209 Modern Building Alliance Environmental Sustainability of Plastics in Construction, accessed 6 August 2021, 
https://www.modernbuildingalliance.eu/environmental-sustainability-plastics-construction/ 
210 Vinyl Plus Legacy Additives, accessed 6 August 2021, https://vinylplus.eu/progress/11/134/Legacy-Additives 
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6.2.2 Considerations for a Method for Calculating, Verifying and 
Reporting Recycled Plastic Content in the Construction Sector 

6.2.2.1 Formulae, Definitions and Calculation Timeframe 

Several well-established methods for calculating recycled content in the construction sector 
do so using calculations for recycled content at the project level and across all material 
types and therefore are not specific to plastic products. Three of these schemes are 
discussed in appendices A.8.1.2, A.8.2; and A.8.2. 

The scope of these schemes means that addition elements have been added to the 
formulae to account for the many different material types. However, simplifying the 
formulae by removing these elements gives the same basic formula that is also proposed for 
beverage bottles: 

Percentage of recycled plastic content in Construction Product(s) =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑑𝑢𝑐𝑡(𝑠)  𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑑𝑢𝑐𝑡(𝑠) 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 
 𝑋 100 

 

Using this formula as a starting point, the considerations relating to the numerator and 
denominator are discussed in the following two sections. 

Numerator 

The definition of recycled plastic is discussed in detail in Section 4.1.2 and presents three 
possible definitions for the term, which are: 

1) Plastic input material that is subsequently recycled into plastic; 
2) Plastic input material that is recycled into any output material (plastic or non-

plastic); and 
3) Any material (plastic or non-plastic that is recycled into plastic). 

The decision on which definition to use for recycled plastic is dependent upon the intent of 
any legislation and what change the legislation hopes to influence. In some PVC plastic 
products used in the construction sector the additives and filler proportion can be over 
60%,211 how the definition of recycled content deals with additives and fillers is therefore 
significant. Some of the relevant considerations for additives and fillers in the numerator of 
the calculation are outlined in Table 6-2. 

 

 

 

 

 

                                                      

 

211 Universiteit Gent and Centexbel-VKC Final report Research into the use of recyclate  
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Table 6-2 The Impact of Recycled Content Definition of Additives and Fillers 

Possible Definition for 
Recycled Content 

Impact on Additives and Fillers 

Plastic input material 
that is subsequently 
recycled into plastic 

The considerations relate primarily to the inclusion of additives and fillers 
extracted from plastic waste via chemical recycling which are then recycled 
into new additives and fillers which can be used in new plastic products. This 
is still a theoretical discussion as there are no examples of this happening or 
a business case for chemical companies to pursue this type of recycling. It 
seems the most likely example in coming years will be that of flame 
retardants, extracted in chemical or physical recycling processes, which 
stakeholders suggest could possibly be reutilised as an additive to new 
plastics.212  

The consideration relates to the possibility that a recycled content target 
may be fulfilled largely by the inclusion of these additives and fillers recycled 
from plastic waste as opposed to recycled polymer.  It could be that in 
products with high levels of additives and fillers a threshold mechanism for 
additive and filler content needs to be considered. A threshold mechanism 
would set an upper bar for the proportion of any recycled content targets 
which can be met through recycled additive and filler; the rest of the target 
would need to be met through recycled polymer. 

This discussion is laid out in detail in Section 4.4.1, this issue relates to the 
intent of the legislation and if the intent is to encourage the use of any 
recycled material in construction plastics or only recycled plastic waste. 

Plastic input material 
that is recycled into 
any output material 
(plastic or non-plastic) 

If this definition is used this could include products such as concrete where 
recycled plastic can be used as a filler.213 

It would need to be considered if this is the intent of the legislation or if the 
intent is to increase the volume of recycled content being input into plastic 
construction products only. 

Any material (plastic or 
non-plastic that is 
recycled into plastic) 

If this definition is used additives and fillers made from non-plastic recycled 
material would likely count towards the recycled content targets for 
example being incorporated in concrete as a partial substitute for sand214 or 
waste coffee grounds and agricultural wastes incorporated in plastic lumber 
and roof tiles.215  

It would need to be considered if this is the intent of the legislation or if the 
intent is to increase the volume of recycled plastic waste being input into 
plastic construction products.   

                                                      

 

212 Personal communication with a representative from Dow on 24th of February 2021. 
213 ASBP (2021) Plastics in construction - Introductory Q&A Guide v2, April 2021, https://asbp.org.uk/wp-
content/uploads/2015/12/Intro-guide-v2-April-21.pdf 
214 The engineer (2021) UK Waste Plastic and Concrete, accessed 16 June 2021, 
https://www.theengineer.co.uk/uk-waste-plastic-sand-concrete/ 
215 BBC What if we turned the world’s growing wastelands of disused plastics into a new kind of sustainable 
building?, https://www.bbc.com/future/article/20200819-why-plastic-waste-is-an-ideal-building-material 
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A final consideration for the numerator of the calculation is if the target and the calculation 
will apply across all plastic types or if particular polymer(s) will be targeted. This decision will 
likely depend on the specific product, the range of polymers used to make that product and 
if there are any specific considerations needed for a recycled content target depending on 
the polymer type. 

Denominator 

The denominator presented in Section 6.2.2 includes the total mass of the relevant 
construction product(s) placed on the market. This approach is likely to be acceptable for 
mono-material products, such as pipes, and for products where the non-plastic elements 
are insignificant. 

However, the denominator presented in Section 6.2.2 may penalise construction products 
with large concentrations of non-plastic components. Taking the example of a PVC door, the 
main volume of the door is likely to be PVC with metal reinforcements inside the door. If the 
metal reinforcements are included in the denominator, this would make it more difficult to 
reach any recycled content target for plastic. This is compounded if the non-plastic elements 
are much heavier than the plastic elements, such as in the case of metal. Including these 
non-plastic elements in the denominator might also encourage the reduction of heavy non-
plastic elements in products to make achieving any targets easier, which may not be the 
intent of any targets. 

An alternative approach is to calculate based on the total mass of the plastic components 
within construction products placed on the market. This revised approach requires a 
definition for plastic on top the definition for recycled plastic. The challenges associated 
with these definitions are discussed in detail in Section 4.1.2. 

Percentage of recycled plastic content in Construction Product =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡
 𝑋 100 

 

This is a similar formula to some industry schemes such as VinylPlus,216 discussed in more 
detail in Appendix A.8.1.3. 

An additional consideration for the denominator of the calculation is relevant to complex 
construction products. Complex construction products, such as Heating Ventilation and 
Cooling (HVAC) equipment, contain many plastic components. Using the example of the PVC 
plastic door, the main bulk of the door will be made from PVC with metal reinforcements. 
Additionally, there will be a handle and lock mechanism, hinge parts and potentially other 
small plastic parts such as plastic washers. It may need to be considered if the plastic 
elements of the door included in the denominator of the calculation should only apply to 
the major plastic components of the door, or if all plastic should be included. The decision 
would be based on the additional administration burden in quantifying the mass of plastic in 
smaller parts and if it is the intent of the legislation to increase the recycled content in these 

                                                      

 

216 VinylPlus (2020) VinylPlus Product Label, June 2020, https://productlabel.vinylplus.eu/wp-
content/uploads/2020/07/VinylPlus-Product-Label_Auditor-Guidelines-v1.3-June-2020.pdf 
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smaller plastic parts. The significance of this administrative burden and of excluding these 
smaller plastic components from the calculation is something that will need to be 
investigated as part of future work, if complex products are to be included. One possible 
solution could be to have minimum a cut off point for the proportion of plastic component 
in the product to decide if it needs to be accounted for in the recycled content calculation. If 
this approach is taken further work will be needed to decide if mass or volume should be 
used to calculation material proportions in a product. 

6.2.2.2 Initial Assessment of Potential Calculation / Measurement Points  

Due to the size and complexity of the building sector the definition marking the scope of any 
target will need to be carefully considered. In this section possible options are discussed for 
the construction sector for the scope of targets, calculation point and measurement 
timescale. 

Scope of Target 

In this section two options for the definition of construction product in the calculation 
presented in Section 6.2.2 and therefore the scope of the targets is discussed, firstly at the 
product level and secondly at the building level. 

Product / Product Group Level 

One option for the scope of targets could be to set them at a product level, or similarly 
product group level. For example, a target could be set relating to plastic drainpipes which 
due to being comprised of mono-material would make setting a target relatively straight 
forward. 

However, for more complex construction products which have both plastic and non-plastic 
components some further considerations may need to be made. Taking the example of a 
plastic window, a target could be set for plastic windows. However, some windows which 
are mostly aluminium will contain plastic components in the hinge or lock mechanisms. It 
would need to be considered if these windows should be included in any target related to 
plastic windows. A possible mechanism for excluding mainly aluminium windows could be 
to set a minimum proportion of plastic content within a product to be in scope of a target. 

The product definition stage of any target setting for the more complex products in the 
construction sector is likely to require much consideration due to the diverse nature of 
products on the market and the fact that many construction products can be bespoke if they 
are made to order. Continuing the plastic window example, it will need to be considered if 
products such as internal windows, cat flaps, conservatories or glass panels in doors would 
be in scope of a target for windows. Additionally, it will need to be considered if ‘add-ons’ 
such as draft excluders or window stickers would be in scope.  

Building Level 

Another option could be to set recycled plastic content targets at a building level as 
currently practiced in the Green Public Procurement Criteria for office buildings discussed in 
Appendix A.8.1.2, the WRAP framework discussed in Appendix A.8.2 and the LEED standard 
discussed in Appendix A.8.2. 

Setting targets at a building level would put more of the administrative burden on the main 
contractor of a building project as they would likely be the only stakeholder to have all the 
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required information about the products input into a new building. It would also allow the 
main contactor flexibility to include the recycled content in the areas which make most 
sense for that particular building. One drawback of allowing complete flexibility as to where 
recycled content is included could be that recycled content is concentrated in low-cost low 
value applications such as being incorporated in concrete as a partial substitute for sand.217 
A possible way of addressing this could be to use a cost approach whereby the mass of the 
recycled content in a material is multiplied by the value of the material, as in in the LEED 
standard discussed in Appendix A.8.1.3 or limiting the scope of a target in a building to 
particular products only e.g. only windows, drain pipes, cables. 

This approach would work well alongside current green public procurement criteria as 
public procurement officers would be able to monitor the recycled content in the building 
projects they procure. As discussed above, it would need to be considered if all plastic 
products needed to be quantified in the numerator or if only the major plastic components 
needed to be in considered. The substantial administrative burden associated with 
quantifying every plastic component in a building project would need to be weighed up 
against potential issues created by not including these plastics. 

A possible approach could be to set recycled targets on a product level and reinforce these 
on a building level within the GPP Criteria by having criteria related to the proportion of 
products in a building with plastic recycled content in them. This approach would simplify 
the burden on public procurement officials as they would only need to check if products had 
a certain recycled content certification as defined in any product specific targets. 

To extend the scope of building level targets beyond public procurement an alternative 
method to green public procurement would need to be developed. For buildings 
constructed by large construction firms the administrative burden would likely be 
acceptable however, it would need to be carefully considered how the burden would sit for 
self-builds.  

Additional considerations would also need to be made for retrofit projects and the scale of 
retrofit which would come under any targets. For example, it would add a large 
administrative burden on a Member State to record all instances where one window 
needed to be replaced in a domestic property. Therefore, retrofits on this small scale may 
need to be excluded from the targets. 

Calculation Point 

In this section two high level options for the calculation point associated with the targets are 
presented. This relates to the discussion in Tasks 1 and 2 of the definition of ‘placed on the 
market’. 

Member State Level 

Targets could be set at a Member State level as they have been in the SUPD, discussed in 
detail in the Task 3 part of this report. Setting targets at the Member State level would allow 
for some products or building projects to not meet the target and others to exceed it, as 

                                                      

 

217 The engineer (2021) UK Waste Plastic and Concrete, accessed 16 June 2021, 
https://www.theengineer.co.uk/uk-waste-plastic-sand-concrete/ 
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long as on average they meet the target across the Member State in the calculation 
timeframe. This flexibility could be beneficial as it will allow those products which are most 
suited to the inclusion of recycled content to have a greater proportion of the recycled 
content.  

Product / Product Group Level 

An alternative option could be to set targets at a product level. This option would only apply 
if the scope of the target was also at the product level. With this option every product of 
that type would need to meet the target. This approach would lend itself to product 
certification by third parties.  

However, this approach may mean that setting the definition of a product is critically 
important as each product will need to be separately certified and be able to contain the 
target proportion of recycled content. This is to prevent manufacturers selling individual 
parts to consumers for them to build themselves thereby circumnavigating any targets set 
at the product or product group level. This issue and its significance will need to be 
addressed in more detail as part of further work. 

Building Level 

An alternative option could be to set targets at a building level. With this option every new 
building project would need to meet the target. As discussed above, this approach could 
make GPP Criteria on recycled content easier for public procurement officers to follow. 

Measurement Point and Calculation Timeframe 

Discussions relating to the measurement point and calculation timeframe can be found in 
Section 4.2 and 4.4.4 respectively. For construction plastics the considerations relating to 
the specific measurement points are no different to those outlined in the general 
methodology and will need to be considered further for individual construction products. 
The calculation timeframe will need to be considered after a decision has been made on the 
calculation point, as if a product level or building level approach is decided upon there will 
be no need for a calculation timeframe as all products will be required to meet the targets 
when they are placed on the market. 

6.2.2.3 Specific Aspects of a Recycled Plastic Content Calculation 
Methodology 

The specific aspects of the recycled content calculation methodology are discussed in detail 
in Section 4.3. In this section, two specific aspects, additives and filler and moisture and 
contaminants are discussed in more detail as there are additional considerations relevant to 
construction plastics in addition to those outlined as part of Task 1 and Task 2. 

Pre- and Post-consumer Plastic Waste 

The line between pre- and post-consumer plastics will likely need to be drawn for each 
separate construction product due to the differing value chains between construction 
products. Taking carpet and windows as examples: 

 For carpet, there are two common installation pathways. The first is if a homeowner 
buys carpet to fit themselves. In this situation, the offcuts could be considered post-
consumer waste. In the alternate situation the carpet would be fitted by a 
tradesperson, here it could be argued that any offcuts are pre-consumer waste.  
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 For windows, the vast majority of the construction tends to be offsite. Therefore. 
there are likely to be minimal offcuts originating on site with the majority created 
during the manufacturing process. 

These two examples demonstrate some of the differences in value chain and installation 
between construction products and the difficulties in creating a definition for pre- and post-
consumer plastics across all construction products.  

Moisture, Impurities and Contaminants 

In some low-grade construction applications, such as in concrete there could be large 
proportions of moisture, impurities and contaminants in recycled plastic as the plastic does 
not need a tight technical specification to be used for this application.218 In general, it is 
likely to be where there is a less tight technical specification required that it would have 
more contaminants and vice versa where there are tight requirements for the plastic 
component. 

Therefore, the significance of moisture, impurities and contaminants in recycled content is 
product specific. More research will be required when targets are set for products, and the 
scope of targets defined. If targets are set at a building level the significance of moisture 
impurities and contaminants in inflating the numerator of the calculation may become more 
significant as plastic could be used in low grade applications. An approach using yield factors 
as in the WRAP methodology discussed in Appendix A.8.2 could be considered. 

6.2.3 Summary 

The main considerations relating to a recycled content calculation for construction products 
are: 

 There are many different plastic products in use in the construction sector and the 
value chains can be very different for different products therefore it could be 
challenging to create definitions which are applicable across a range of products. 
This is particularly relevant to defining pre- and post-consumer plastics and means it 
is likely that the definitions of pre and post-consumer plastics will need to be 
product specific. 

 Construction plastics can have high additive and filler content. This makes the 
definition of recycled content particularly important as the definition will determine 
how additives and fillers are dealt with in the numerator of the calculation. The 
decision on how/if to include additives and fillers in the definition of recycled 
content and therefore in the numerator of the calculation is down to the intent of 
the legislation. 

 For the denominator of the calculation, it will need to be considered if the whole 
mass of construction products should be included or only the plastic components. 
This decision will likely depend on the proportion of a product which is typically 
plastic vs non-plastic. 

                                                      

 

218 ASBP (2021) Plastics in construction - Introductory Q&A Guide v2, April 2021, https://asbp.org.uk/wp-
content/uploads/2015/12/Intro-guide-v2-April-21.pdf 
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 Two possible options for the scope of target are considered: 
o Product / group level – here a target is set for a particular product or a 

product group e.g. plastic drain pipes or windows; 
o Building level – here an entire building would need to meet the recycled 

content target. This gives more flexibility as to where recycled content ends 
up but could also add administrative burden by requiring a large quantity of 
materials to be quantified for the calculation. 

 Three possible options for the calculation point are considered: 
o Member State level – this allows for flexibility as to how targets are met 

within a Member State; 
o Product / Product group Level – this approach will only apply if the scope of a 

target is also at the product or product group level and it would require every 
product of that type to meet the level; 

o Building level – this approach would mean that every new building project 
would need to meet the target. 
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6.3 Electronics 

The electrical and electronic equipment (EEE) market accounts for an estimated 5 to 7% 
of the total European plastic demand.219 Product material composition can vary 
depending on the type of product. Plastics are estimated to make up between 5% and 
30% of EEE on average by mass.220, 221 However, this can vary significantly, with some 
products (e.g. small household appliances and electrical toys) composed of 50 to 70% 
plastic.222, 223 The plastic composition is also highly variable, engineered using multiple 
polymers and additives to meet specific product requirements e.g., flame resistance and 
aesthetic.224, 225 

In 2016, it was estimated that of almost 9 million tonnes of EEE generated in Europe, 
approximately 38% of Waste EEE (WEEE) is collected. 78% of the reported WEEE plastic 
within the collected fraction was prepared for recycling, the remainder disposed.226 
Approximately 75% of WEEE plastics are exported outside of Europe for recycling due to 
cost of sorting and recycling processes that meet the legislative compliance 
requirements within the EU for restricted substances (see Appendix A.11.0 for further 
information).227 However, it is important to note that often the trade of WEEE is 
frequently undocumented. Only an estimated 33% of WEEE captured by official 

                                                      

 

219 WEEE Forum (2017) WEEE plastics and chemical, product and waste legislation 
220 Baxter, J., Wahlstrom, M., Castell-Rüdenhausen, M.Z., Fråne, A., Stare, M., Løkke, S., and Pizzol, M. 
(2014) Plastic value chains: WEEE (Waste Electric and electronic equipment) in the Nordic region, 2014, 
http://norden.diva-portal.org/smash/get/diva2:721021/FULLTEXT01.pdf 
221 European Commission, Eunomia Research & Consulting, and ICF Consulting (2018) Plastics: Reuse, 
recycling and marine litter. Final Report, May 2018, https://publications.europa.eu/en/publication-detail/-
/publication/3cdca2d1-c5f2-11e8-9424-01aa75ed71a1/language-en/format-PDF/source-77711773 
222 Martinho, G., Pires, A., Saraiva, L., and Ribeiro, R. Composition of plastics from waste electrical and 
electronic equipment (WEEE) by direct sampling, Waste Management, Vol.32, No.6, pp.1213–1217 
223 Menad, N., Kanari, N., Menard, Y., and Villeneuve, J. (2016) Process simulator and environmental 
assessment of the innovative WEEE treatment process, International Journal of Mineral Processing, 
Vol.148 
224 Digital Europe (2016) Best Practices in Recycled Plastics, August 2016, 
https://www.digitaleurope.org/wp/wp-content/uploads/2019/01/Best%20practices%20-
%20Recycled%20plastics%20paper.pdf 
225 European Electronics Recyclers Association (2020) WEEE Plastic Recycling – Data on WEEE Plastics in 
the EU, May 2020, https://www.eera-recyclers.com/files/weee-plastics-volumes-and-composion-in-the-
eu-may-2020.pdf 
226 Circular Plastics Alliance (2020) State of Play on Collected and Sorted Plastic Waste: Electronics and 
Electrical Equipment (EEE) 
227 European Electronics Recyclers Association (2017) EERA’s comments and proposals for the EU Plastics 
Strategy 2017 
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collection and recycling systems. This means the flow from collection to treatment and 
the final fate of the plastics is often unknown.228, 229 

Overall, it was estimated (using the Commission’s WEEE calculation tools) that the 
baseline recycling rate of WEEE plastic based on the total WEEE generated was 14% in 
2017, the remainder being either incinerated or landfilled.230 

Currently, the utilisation of recycled content within the sector is completely open loop, 
with recycled plastic from EEE products used in other sectors and vice versa. It is 
reported that closed loop recycling of PCR WEEE plastic is below 1%.231 However, the 
Circular Plastics Alliance highlight that “complete, accurate and reliable figures of 
collected & sorted WEEE plastics are not available.” This is in part due to minimal 
incentive to use recycled content, as well as a lack of sources for recycled content that 
meet the regulatory, technical and technical requirements for use within new EEE 
products.232 This is compounded by the fact that recycled plastic is also typically more 
expensive than virgin material. The regulatory landscape is also highly complex, 
incorporating requirements at plastic, product and waste management levels that do not 
provide a coherent framework for the sector. Despite this there are examples of brands 
utilising recycled content from WEEE within closed loop systems. For example, Dell’s 
plastic supply chain incorporates a Global TakeBack operation that collects and recycles 
WEEE plastics for components of its OptiPlex 3030 computers.233 

In the context of calculating recycled content as described in the Tasks 1 and 2 part of 
this report, products from the EEE sector must be evaluated in a similar fashion to 
ascertain any potential deviations from the general methodology. 

6.3.1 Plastics in Electronics Value Chain 

The petrochemical value chain for EEE plastics is analogous to that outlined in the Tasks 
1 and 2 part of the report. However, there are additional considerations for EEE plastics 
which are outlined below. 

                                                      

 

228 WEEE Forum (2020) An enhanced definition of EPR and the role of all actors., 2020, https://weee-
forum.org/wp-content/uploads/2020/11/EPR-and-the-role-of-all-actors_final.pdf 
229 Circular Plastics Alliance (2020) State of Play on Collected and Sorted Plastic Waste: Electronics and 
Electrical Equipment (EEE) 
230 Directorate-General for Environment (European Commission), Eunomia, and ICF(2018) Plastics: reuse, 
recycling and marine litter : final report, LU: Publications Office of the European Union 
231 Circular Plastics Alliance (2020) State of Play on Collected and Sorted Plastic Waste: Electronics and 
Electrical Equipment (EEE) 
232 Orgalim (2021) Orgalim position on the Sustainable Products Initiative, August 2021, 
https://orgalim.eu/position-papers/environment-orgalim-position-sustainable-products-initiative-0 
233 Dell Dell’s Closed-loop Recycling Process, http://www.electronicstakeback.com/wp-
content/uploads/Dells-closed-loop-recycling-large.jpg 
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Manufacturers/Retailers/Consumers 

Styrenic plastics such as polystyrene (PS), high impact polystyrene (HIPS) and 
acrylonitrile butadiene styrene (ABS) account for over approximately 70% of the 
polymers used in the manufacturing of EEE. However, there are many other polymers 
utilised including polypropylene (PP), polyvinyl chloride (PVC) and thermoplastic 
polymers such as polycarbonate (PC), polybutylene terephthalate (PBT), polyamide (PA) 
and polyurethane (PU).234, 235, 236 Multiple plastics are often found in EEE products, both 
as separate components as well as blended together. 

EEE is also composed of many different materials, not just plastics. For example, a simple 
kettle can still be composed of multiple raw materials including steel, iron, aluminium, or 
a combination thereof, as well as heat resistant plastics such as PP and PS. For a more 
complex product such as a computer, a far greater range of materials will be used such 
as magnesium and silicon within the hard disk, carbon fibre for the casing, and 
glass/polymer mixtures for the display. 

Another consideration is the global nature of the EEE manufacturing and sale. EU 
imports of EEE totalled $264.99 billion in 2020.237 This increases the complexity of the 
Chain of Custody verification for materials within these products. Similarly, there are 
multiple components within EEE that may all require supply chain tracing if they need to 
contain recycled content. 

Therefore, it is important to consider: 

 The variety of plastics (and associated additives) within a component or product; 

 Polymer mixtures used within a component or product; 

 The number of component parts in a product; 

 The associated supply chain to bring components together for a final product; 
and 

 The corresponding diversity of materials found within EEE placed on the market. 

                                                      

 

234 Raudaskoski, A., Lenau, T., Jokinen, T., Velander Gisslén, A., and Metze, A.-L. (2019) Designing plastics 
circulation – electrical and electronic products, 2019, 
https://circulareconomy.europa.eu/platform/sites/default/files/designing_plastics_circulation.pdf 
235 Baxter, J., Wahlstrom, M., Castell-Rüdenhausen, M.Z., Fråne, A., Stare, M., Løkke, S., and Pizzol, M. 
(2014) Plastic value chains: WEEE (Waste Electric and electronic equipment) in the Nordic region, 2014, 
http://norden.diva-portal.org/smash/get/diva2:721021/FULLTEXT01.pdf 
236 WRAP (2006) UK Plastics Waste – A review of supplies for recycling, global market demand, future 
trends and associated risks., 2006, 
https://archive.wrap.org.uk/sites/files/wrap/UK%20Plastics%20Waste.pdf 
237 Trading Economics (2020) European Union imports of electrical, electronic equipment, 
https://tradingeconomics.com/european-union/imports/electrical-electronic-
equipment#:~:text=European%20Union%20imports%20of%20electrical%2C%20electronic%20equipment
%20was%20US%24264.99,updated%20on%20June%20of%202021. 
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6.3.1.1 Waste Management 

In accordance with the WEEE Directive, there are a number of requirements placed on 
Member States (MS) in order to minimise improper disposal of WEEE through Extended 
Producer Responsibility.238 These include: 

 Mandatory separate, free collection systems for WEEE; 

 Mandatory treatment/ processing of collected WEEE prior to disposal to 
maximise reuse and recycling; 

 Mandatory treatment to remove all fluids from WEEE and to separate specified 
components including batteries, toner cartridges, asbestos waste and liquid 
crystal displays in accordance with Annex VII of the Directive; 

 Targets for collection, recycling and recovery; 

 Implementation of Producer Responsibility schemes to meet the required 
targets; and 

 Mandatory transmission of data from collection/treatment facilities, distributors 
and any third-party organisations involved in the management of WEEE to MS’s 
regarding quantities and categories of EEE placed on market, collected through 
all routes, prepared for re-use, recycled and recovered within the MS’s and 
quantity by mass of any collected WEEE that is exported. 

The WEEE directive does not include those specifically excluded from scope in clause 3 of 
Article 2 of the Directive (e.g., arms, large scale industrial equipment etc.). Business to 
business WEEE must be managed directly by the producer. 

Collection 

WEEE can be collected through a variety of schemes within MS’s including kerbside 
collection, municipal collection facilities, producers and retailers (through take-back 
schemes), Producer Responsibility Organisations (PROs) and other actors (e.g., scrap 
metal dealers).239 As previously mentioned, WEEE should be separately collected, 
however, this is not always the case for informal collection systems such as scrap 
dealers. 

Non-compliant treatment activities, lack of reporting and illegal exports mean that large 
quantities of WEEE waste pass through unknown treatment and disposal routes. As such, 
these are not captured within the data reported to MS’s.240  

                                                      

 

238 EU Commission (2012) DIRECTIVE 2012/19/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
on waste electrical and electronic equipment (WEEE) (recast) 
239 Circular Plastics Alliance (2020) State of Play on Collected and Sorted Plastic Waste: Electronics and 
Electrical Equipment (EEE) 
240 WEEE Forum (2020) An enhanced definition of EPR and the role of all actors., 2020, https://weee-
forum.org/wp-content/uploads/2020/11/EPR-and-the-role-of-all-actors_final.pdf 
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Plastic Recyclers/Reprocessors 

Following collection, WEEE is transported to processing facilities for treatment. This 
typically involves sorting, de-pollution and pre-treatment, shredding, plastic separation 
and finally plastics recycling. Further detail can be found in Appendix A.9.0. The average 
yield of the plastic recycling processes from WEEE is unclear, with estimates varying 
considerably. The high variability in plastics composition and type used will impact the 
recycling rate, making accurate determination of yields complex. One report cites yield 
as approximately 60% (2019), while the associated source describes that of four million 
tonnes of collected WEEE, 0.6 million tonnes is plastic recovered (~15%).241, 242 For the 
Nordic Region “It’s thought that well under 25% of [WEEE plastic] is recycled", not 
designating whether this is the quantity of plastic entering or exiting the recycling 
process.243 

As discussed, product composition is highly variable, increasing the complexity of the 
plastics recycling process. There are also regulatory constraints regarding treatment 
practices for WEEE, which further complicates recycling.244,245 Producers also have high 
technical and aesthetic requirements for plastic use within products which can limit the 
use of PCR plastic due to the high cost of recycling (that provides material of sufficient 
quality for use) and the low volumes of recycled plastic produced.246, 247  

6.3.2 Assessment of Current Practice 

As described in Section 6.3, it is estimated that closed loop recycling of WEEE plastic is 
below 1%. There were no identified examples of targets/systems for incorporation and 
verification of recycled content at MS level. However, there are regulatory frameworks 
and requirements for recycling within the WEEE Directive for MS’s as described in 
Appendix A.11.0. 

                                                      

 

241 Circular Plastics Alliance (2020) State of Play on Collected and Sorted Plastic Waste: Electronics and 
Electrical Equipment (EEE) 
242 Huisman, J., Magalini, F., Kuehr, R., and Khetriwal, D.(2018) Material Flows of the Home Appliance 
Industry - CECED,  
243 Norden WEEE Plastics Recycling, http://norden.diva-
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244 Circular Plastics Alliance (2020) State of Play on Collected and Sorted Plastic Waste: Electronics and 
Electrical Equipment (EEE) 
245 European Electronics Recyclers Association Creating a well-functioning EU market for WEEE plastics 
246 WEEE Forum (2017) WEEE plastics and chemical, product and waste legislation 
247 Directorate-General for Environment (European Commission), Eunomia, and ICF(2018) Plastics: reuse, 
recycling and marine litter : final report, LU: Publications Office of the European Union 
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6.3.2.1 Certification Schemes 

There are also examples within industry of recycled content use in EEE plastics and 
voluntary certification schemes for verification, including Dell,248 HP,249 Samsung250 and 
Lenovo.251 

For certification, recycled content has been based on the percentage of recycled plastic 
mass, all but one scheme including pre-consumer content. The EPEAT scheme excludes 
pre-consumer material as its function is to increase the use of post-consumer material. 

The calculation is either in comparison to mass of the product (Intertek) or the total 
mass of plastic in a product (UL, TCO Certified, EPEAT). This is reported as verified 
through a mass balance approach on a 12-month/24-month review cycle, but limited 
detail has been found concerning the verification process. As previously highlighted in 
the Tasks 1 and 2 part of this report, UL’s approach allows a free allocation approach on 
co-products, with the scheme requiring a “sustainability or carbon benefit” to the credit 
transfers between sites in recognition that the aim is to reduce unnecessary transport.252 

In some cases, elements of the EEE products are excluded from the calculation. For 
example, UL excludes polychlorinated biphenyls (PCBs), labels, cables, connectors, 
electronic components, optical components, electrostatic discharge (ESD) components 
and electromagnetic interference (EMI) components.253 TCO also excludes panels, 
electronic components, cables, connectors, printed wiring board, insulating mylar sheets 
and labels on the basis that there is a lack of available alternative materials for use in 
these components.254 

6.3.2.2 Standards 

It is clear that these certification schemes do not follow common standards to inform the 
calculation methodology for recycled content in EEE. However, there are some standards 

                                                      

 

248 UL (2014) UL Environment Awards First Closed Loop Validation to Dell, https://www.ul.com/news/ul-
environment-awards-first-closed-loop-validation-dell 
249 UL (2020) UL 2809 Recycled Content Validation Earned for HP DesignJet T200/T600 Printer Series, 
https://www.ul.com/news/ul-2809-recycled-content-validation-earned-hp-designjet-t200t600-printer-
series 
250 Samsung (2015) Samsung Electronics’ 2015 Business Monitor Lineup Earns Intertek’s Green Leaf Mark 
Certification, https://news.samsung.com/global/samsung-electronics-2015-business-monitor-lineup-
earns-interteks-green-leaf-mark-certification 
251 Lenovo Lenovo Sustainability, Recycled Content, https://www.lenovo.com/gb/en/sustainability-
recycled-content 
252 UL (2020), Environmental Claim Validation Procedure (ECVP) for Recycled Content, UL 2809. 
253 UL (2020) UL 2809 Recycled Content Validation Earned for HP DesignJet T200/T600 Printer Series, 
https://www.ul.com/news/ul-2809-recycled-content-validation-earned-hp-designjet-t200t600-printer-
series 
254 TCO Certified (2014) TCO Certified Edge Displays https://tcocertified.com/files/2014/04/140401_TCO-
Certified-Edge-Displays-2-0_final-version.pdf 
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utilised in conjunction with the verification schemes described above. ISO 14021:2016 
and ISO 12024:2018 standards (Environmental labels and declarations) are mentioned to 
inform Chain of Custody (CoC) and give credibility to recycled content claims. ISO/IEC 
17025:2005 is also cited to provide confidence in the schemes competency to carry out 
tests and/or calibrations for product certification. 

Calculation of Recycled Content 

Some industry organisations are also calling for the standardisation of calculation 
method for recycled content.255 One such standard is EN 45557:20,256 developed for to 
assess recycled content for energy-related products (ErPs). An ErP is defined as a product 
“that has an impact on energy consumption during use which is placed on the market 
and/or put into service, and includes parts intended to be incorporated into energy-
related products covered by this Directive which are placed on the market and/or put into 
service as individual parts for end-users and of which the environmental performance can 
be assessed independently.”257 

Users of the standard define the scope of the assessment, which is either applied to the 
whole ErP, or parts of the ErP. The mass of the respective material fractions within the 
scope are then summed to give the material composition of the part/product to be 
assessed. Recycled content can come from both pre- and post-consumer material. 

The quantity is verified by the producer, which at the widest level can be a group level 
mass balance chain of custody approach, across production lines, sites or product 
families. The standard specifies a maximum reporting period of one year. 

6.3.3 Considerations for a Method for 
Calculating, Verifying and Reporting 
Recycled Plastic Content in Electronics 

The RoHS Directive defines electrical and electronic equipment as “equipment which is 
dependent on electric currents or electromagnetic fields in order to work properly and 
equipment for the generation, transfer and measurement of such currents and fields and 
designed for use with a voltage rating not exceeding 1 000 volts for alternating current 
and 1 500 volts for direct current”. At a product level, EEE is defined within the WEEE 
Directive in regard to those EEE products within the scope of the Directive. However, as 
described in Section 6.3.1.1 there are several EEE product categories in the WEEE 
Directive that are excluded from the definition. Therefore, consideration needs to be 

                                                      

 

255 Orgalim (2021) Orgalim position on the Sustainable Products Initiative, August 2021, 
https://orgalim.eu/position-papers/environment-orgalim-position-sustainable-products-initiative-0 
256 General method for assessing the proportion of recycled material content in energy-related products 
257 EU Commission (2012) DIRECTIVE 2009/125/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
establishing a framework for the setting of ecodesign requirements for energy-related products 
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given to the definition of the EEE products in scope for the calculation of recycled 
content to develop the calculation formula. 

6.3.3.1 Formula, Definitions and Calculation Timeframe 

Recycled Plastic 

The WEEE Directive defines recycled as “any recovery operation by which waste 
materials are reprocessed into products, materials or substances whether for the original 
or other purposes”. The term “recycled plastics” has not been defined within any EEE 
specific legislation, and there is similarly no wording regarding recycled content. 

Industry provides some descriptions of recycled content in the context of voluntary 
verification. For example, HP defines recycled content plastic as “a percentage of total 
plastic used in all HP personal systems, printer hardware, and print cartridges shipped 
during the reporting year”, excluding certain products and including PCR waste, closed 
loop plastic and ocean-bound plastic (the exact source of which is unspecified). Lenovo 
also bases recycled content on the total quantity of shipped product, relative to the 
Financial Year 2018/19. 

Overall, recycled plastic could be interpreted as any of the following: 

 WEEE plastic that is subsequently recycled into EEE plastic. 

 Any material (plastic or non-plastic) from WEEE that is recycled into EEE plastic. 

 WEEE plastic waste that is subsequently recycled into new plastics (not specific to 
EEE). 

As such, the definition of recycled plastic for EEE requires clarification. The 
implementation of the WEEE Directive was to “contribute to sustainable production and 
consumption”, which would include the reduction of virgin plastic consumption. As such, 
it is reasonable to suggest that increasing the use of recycled plastic in EEE would 
facilitate this goal. Similarly, the targets for recovery and recycling of WEEE within the 
Directive are to reduce the reliance of virgin plastics use. It is therefore reasonable to 
suggest that only plastic that is subsequently recycled into new EEE should count as 
“recycled plastic”. This would follow similar principles to that used for plastic beverage 
bottles as described in Section 5.1.2. For municipal EEE, it is proposed that the material 
fulfil the following criteria to count as recycled plastic in the numerator: 

1) It must have been a plastic. A definition for plastic will need to be developed, 
however, a similar definition to that as provided in Article 3(1) of the SUP 
Directive could be used. 

2) It must have been a waste (in line with the relevant definition in Article 3(1) of 
Directive 2008/98/EC); 

3) It must have entered a recycling operation (with regard to the relevant 
definitions in Article 3 (17) of Directive 2008/98/EC and Article 3(1) in 
Implementing Decision EU 2019/1004); and 

4) It must have been reprocessed into outputs of a sufficient quality to substitute 
the use of primary plastic materials in the manufacture of EEE listed in Annex III 
of the WEEE directive. 
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Consideration will need to be given to defining business-to-business WEEE as the 
Implementing Decision EU 2019/1004 relates to municipal waste. 

Placed on the Market 

The term “placed on the market” is used in both the numerator and denominator of the 
proposed formula. In accordance with the RoHS Directive, placing on the market is 
defined as “making available an EEE on the Union market for the first time.” As with 
beverage bottles, the point at which EEE is placed on the market could reasonably be 
considered as the country in which the product is sold to a consumer. However, further 
consideration will be required regarding at what point a product is placed on the market, 
in accordance with Section 5.1.3. 

Product Format 

As previously described, EEE is often made up of many components. There are also 
numerous types of plastic within EEE. Non-plastic elements make up a significant 
proportion of the product placed on the market (30% to 95% by mass). Therefore, the 
EEE market will contain significant variation in product format. One method of 
calculating recycled content (as reported by the Intertek certification) is to estimate 
based on the percentage of the mass of the final product that is placed on the market. 
However, due to the complexities with regards to product composition this would not be 
recommended. A more appropriate methodology (as taken by other certification 
schemes for EEE – described in Section 6.3.2), is to calculate based on the total mass of 
the components within EEE placed on the market that are plastic.  

Percentage of recycled plastic content in EEE =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝐸𝐸𝐸 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐸𝐸𝐸 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 𝑡ℎ𝑎𝑡 𝑎𝑟𝑒 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 
 𝑋 100 

 

This methodology is in agreement with the EN 45557:2020 standard as described in 
Section 6.3.2.2. As highlighted in Section 6.3.2, there are examples of products or 
components being excluded from the recycled content calculation that may contain 
plastic such as cables, connectors and panels. The WEEE Directive also excludes certain 
products from the scope such as large scale stationary industrial tools and fixed 
installations, and medical devices. This approach would need to be carefully considered 
given these products are placed on the market and therefore should be part of the 
denominator. 

Some products also have accessories or additional components (plastic or non-plastic) 
that are used with or attached to EEE but are not electronic or electrical themselves. 
They may or may not come with the item when it is placed on the market, for example a 
filter on a water purifier. Consideration will need to be given as to whether these 
components should be counted within the numerator, if made using recycled content, 
and the denominator, despite not being within EEE when POM. This will also need to be 
accounted for in the context of repair, refurbishment or replacement, and whether any 
replacement parts (either EEE parts or components that are not electrical) will be 
included in the calculation. 
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EEE that contains batteries or accumulators must also be considered, as there are 
separate legislative requirements for management of waste batteries through the EU’s 
Directive on batteries and accumulators and waste batteries and accumulators.258 This 
includes collection and recycling targets, with treatment including their removal from 
EEE. These products contain plastic and so could conceivably be part of both the 
numerator and denominator, however, this will need to be considered in the context of 
the existing Directive for batteries and the updated regulatory framework currently 
being developed.259 

Product Lifespan 

EEE products typically have a longer lifespan than single-use plastic products. A mobile 
phone is estimated to have a lifespan of 4 years, while for a refrigerator it is 10 years.260 
As such, collection systems are likely to be collecting WEEE that was placed on the 
market a number of years before. On top of this, EEE that reaches its end of life does not 
always get collected immediately. For example, a survey conducted in the UK found that 
96% of consumers were keeping one or more small technology items (laptops, mobile 
phones etc.) stored at home, with fewer than one in five having plans to recycle them.261 
As such, products may be captured by collection systems later than their useable 
lifetime, if consumers do not return them. This could theoretically impact the maximum 
quantity of WEEE plastic available for recycling and as such any targets set for recycled 
content. 

Calculation Timeframe 

Under the WEEE directive, Member States must collect information on the quantities 
and categories of EEE placed on their markets, as well as for WEEE collected through all 
routes, prepared for re-use, recycled and recovered within the Member State, and 
exported, by mass per calendar year. Given some of these values are relevant towards 
the calculation of recycled content, it is reasonable to suggest that the same timeframe 
could be applied for calculation and reporting of recycled content. 

6.3.3.2 Initial Assessment of Potential Calculation/ Measurement Points  

Measurement Point 

There are three main options for the measurement point for recycled content: 

                                                      

 

258 EU Commission (2006) Directive 2006/66/EC of the European Parliament and of the Council of 6 
September 2006 on batteries and accumulators and waste batteries and accumulators and repealing 
Directive 91/157/EEC 
259 European Parliamentary Research Service (2021) New EU regulatory framework for batteries 
260 Schluep, M., Hagelüken, C., Kuehr, R., et al.(2009) Recycling - from e-waste to resources,  
261 edie.net (2019) Hoarding old gadgets ‘preventing circular economy shift’ and ‘spurring rare mineral 
shortages’, https://www.edie.net/news/5/Consumer-stockpiling-of-old-gadgets--preventing-circular-
economy-shift--and--spurring-mineral-shortages-/ 



    

207 

 

 All EEE: A recycled content target for all EEE products POM, either in the EU as a 
whole or per Member State 

 Product Level: Recycled content targets are set for individual products 

 Product Group Level: Recycled content targets are set for product groups e.g., 
large cooling appliances, cleaning appliances  

Given the variation in EEE products and the associated proportion of plastic in products, 
setting a single target for all EEE is unlikely to be suitable. As such, a product level or 
product group level approach is likely to be more appropriate. It is important to note 
that even within product types (such as a fridge) there can be significant variations in 
product material composition. As such, it will be important to clearly define the product 
groups or product types. 

Another consideration will be the size of the recycled content target based on the 
plastics used within the product. As previously mentioned, there are high technical and 
regulatory requirements for products. This requires high quality recyclate, for which 
there may not be sufficient recycled plastic sources available to meet the target. For 
example, PP is used in many other sectors and as such there may be competing market 
pressures for material, and therefore such targets should not be considered in isolation. 
As such, another option could be setting distinct recycled content targets for each 
polymer type.262 

Calculation Point 

The calculation point for recycled content will also need to be defined, which can be at 
Member State or product level. For example, if there is a product group level recycled 
content target for large cooling appliances of 15%, at Member State level this would be 
an average across all fridges POM, while at product level all fridges would need to have 
at least 15% recycled content. As previously highlighted, there is significant variability in 
the types and quantities and plastic within products. There are also differences in the 
recyclability of different plastics. For example, a UK WEEE plastics recycler engaged with 
found that for small mixed electricals and electrical displays, around 50% of plastic is 
recyclable, while for a fridge this rises to 90%. As such, it would be reasonable to suggest 
product or product group level targets rather than Member State level, taking into 
account the availability of recycled material as highlighted in Section 6.3.3.2. 

If setting recycled content targets, the impact on innovation and development may need 
to be considered. For example, emphasis on repair and refurbishment of products is 
likely to drive improvements within the durability and longevity of materials and 
components. However, this may be hindered if products are bound by recycled content 
targets, necessitating the use of materials that do not have the same quality 
specification of alternative materials. 

                                                      

 

262 Orgalim (2021) Orgalim position on the Sustainable Products Initiative, August 2021, 
https://orgalim.eu/position-papers/environment-orgalim-position-sustainable-products-initiative-0 
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6.3.3.3 Verification and Reporting 

The supply chain for EEE is highly complex. Occurring on a global scale, components for 
EEE products are often sourced from multiple suppliers. These are themselves often 
made up of multiple raw materials (both plastic and non-plastic), also from a variety of 
sources. As such, product level verification of recycled content will require accurate 
reporting and independent verification of recycled content claims from each supplier, 
both inside and outside the EU. Given the number of suppliers, this may be a 
burdensome to carry out. However, if this does not occur in a robust manner, those EEE 
manufacturers that are making the necessary changes to their supply chains may be at a 
competitive disadvantage to those manufacturers claiming recycled content that is 
inflated and not appropriately verified. 

6.3.3.4 Specific Aspects of a Recycled Plastic Content Calculation 
Methodology for EEE 

Pre- and Post-consumer Plastic Waste 

Recycled plastic can come from either pre- and post-consumer waste. Therefore, in the 
broadest sense any recycled plastic from products destined to be EEE could be included 
within the numerator of the recycled content calculation. As previously highlighted, the 
intent behind the WEEE Directive is to drive sustainable production and consumption. 
The inclusion of both pre- and post-consumer material would meet this objective. 
However, it is important to consider how both material streams are treated to ensure it 
aligns with any potential recycled content targets that are set. 

Pre-consumer Plastic Waste 

EEE plastics such as ABS, HIPS and PS are shaped through a number of manufacturing 
processes: 

 Injection Moulding: plastic is melted, injected into a mould and then cooled, 
leaving the final product.263 Plastic wastes (sprues and runners) are produced 
during the introduction of the molten plastic into the mould.  

 Thermoforming: Sheets of plastic are heated to become malleable, then fitted 
over a tool to get the desired shape.264 This is typically done using a vacuum or air 
pressure. The shaping process involves the manufacturing of multiple products at 
once from a single sheet. This leads to skeletal (scrap) plastic between the 
thermoformed products. 

In both cases, the process waste can be reground and reintroduced into the upstream 
manufacturing process with virgin material. Similar to plastic beverage bottles, concerns 
surrounding the inclusion of pre-consumer recycled content include: 

                                                      

 

263 Polyplastics What is injection moulding?, https://www.polyplastics.com/en/support/mold/outline/ 
264 British Plastic Federation Thermoforming, 
https://www.bpf.co.uk/plastipedia/processes/thermoforming.aspx 
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 inflation of pre-consumer waste to increase supply of recycled plastic; and 

 the potential for disincentivising manufacturers from minimising waste 
generated. 

Given the prevalence of these recycling process within manufacturing currently, options 
for this form of pre-consumer waste include 1) a smaller recycling target reflecting the 
impact of excluding pre-consumer manufacturing wastes or 2) a larger recycling target 
that includes the pre-consumer manufacturing waste. For reference, the EN 45557:2020 
standard states that regrinding and granulating of internal scrap is excluded from the 
recycled content. 

As the production of plastic components is unlikely to be carried out at facilities solely 
for the manufacturing of EEE, it will be important that verification processes ensure that 
where pre-consumer recycled content is included there is no double counting (claimed 
across multiple sectors).  

For finished products that are not sold to consumers such as dead-stock or products with 
flaws etc, it would be reasonable to suggest that these be treated in a similar way to 
post-consumer waste as they resemble the same product, despite not having been 
placed on the market. This is also in line with EN 45557:2020 standard that states 
regrinding scrap “may also be applied to plastics recovered from finished products for the 
end-user that are either damaged, overstock or obsolete inventories from manufacturers. 
In this case, the ground plastic, in the form of flakes or granules shall be considered as 
post-consumer material.” 

Overall, the inclusion or exclusion of pre-consumer waste will need to be carefully 
considered in the context of setting recycled content targets, to ensure they are 
achievable by Member States based on the availability and recyclability of WEEE plastics. 

Post-consumer Waste 

The recycling process for post-consumer waste, as described in Appendix A.9.0 can be 
extensive, requiring multiple stages of sorting, pre-processing and separation to collect 
homogenous plastic fractions. While it is technically possible to separate all plastic 
fractions into distinct waste streams for recycling, this can be an expensive process. The 
requirement to test products for hazardous substances such as restricted legacy BFRs 
and other further complicates the process. Currently, this effectively reduces the 
quantity of material that can be recycled. There are likely to be other legacy chemicals 
and contaminants within post-consumer waste that impede recycling and use of PCR 
content. For example, where recycled plastics could be intended for use within in EEE 
products that come into contact with food, such as a plastic kettle. They would be 
required to adhere to EC regulation 10/2011 on plastic materials and articles intended to 
come into contact with food, which have restrictions and migration limits on substances. 
For this reason, currently manufacturers of food contact EEE products typically utilize 
recycled plastic from the packaging sector. 

The low capture rate of WEEE (as described in Section 6.3.1), combined with the 
variation and quantity of different plastic types from products means a further limit on 
the quantity of materials available to the market for recycling. The focus on repair and 
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refurbishment of EEE will also reduce the quantity of WEEE captured for recycling. As 
such, the cost of assimilating sufficient quantities of plastic for recycling can provide a 
further barrier. There may also be competing markets for those recycled plastics that are 
used by multiple sectors. While some manufacturers have resorted to closed loop 
recycling of their products through dedicated manufacturers, this is difficult for products 
captured by municipal waste collections. 

Additives and Fillers 

EEE products contain a wider variety of additives, the exact composition tailored to 
product type.265, 266 Some key additives include: 

 Fire retardants (e.g., brominated flame retardants, antimony catalysts) 

 Plasticizers for heat/ UV stabilisation (e.g. lead) 

 Pigments (e.g. lead, cadmium); and 

 Fillers/reinforcements to increase strength, stiffness and heat resistance of the 
product (e.g. glass or carbon fibre). 

Research regarding additive composition within WEEE plastic shows the concentration of 
key elements utilised in additives can vary significantly. The results of one such study 
that characterised plastics and additives from WEEE in France are shown in Figure A- 3 
and Figure A- 4 of Appendix A.11.0. While the majority of flame retardant additives are 
below 1% and therefore not significant from a mass perspective, this highlights the 
varying concentration of BFRs within products. For fillers, depending on the type of 
plastic the mass can vary significantly, reaching as much as 10% in clear PP with filler. 

Another study looking at WEEE in the informal sector in India found similar variations in 
the concentration of different elements as shown in Table A- 6 of Appendix A.11.0. 
While this may not be the same within EU countries (due to different compliance 
requirements), as previously highlighted in Section 6.3 high volumes of products are not 
managed through formal collection/recycling systems. Also, those that are collected 
through compliance systems are also often exported out of the EU for treatment, the 
end destination for which may not be known. 

This variation in additive use, dependent on the product type means a single approach to 
additive content is unlikely to be suitable. As highlighted in the Task 3 part of this report, 
it is unclear whether the mass of recycled plastic content could be inflated through the 
addition of greater quantities of recycled additives from plastics, rather than recycled 
polymer. As such, consideration will need to be given as to whether maximum 

                                                      

 

265 Sustainable Recycling Industries (2019) Processing of WEEE plastics, December 2019, 
https://www.sustainable-recycling.org/wp-content/uploads/2019/12/Plastic-Handbook-Final.pdf 
266 Raudaskoski, A., Lenau, T., Jokinen, T., Velander Gisslén, A., and Metze, A.-L. (2019) Designing plastics 
circulation – electrical and electronic products, 2019, 
https://circulareconomy.europa.eu/platform/sites/default/files/designing_plastics_circulation.pdf 
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thresholds for additives must be set at product or product group level, to limit the 
proportion of recycled content being claimed solely through recycled additives. 

Another factor is the legislative situation regarding additives. As there are legislative 
requirements to dispose of plastics containing restricted BFRs in accordance with the 
POPs Regulation (see Appendix A.11.0 for further information). Even if phased out within 
the production of all new EEE, there will continue to be legacy products containing these 
substances. Equally, the identification techniques to differentiate between products 
containing restricted or unrestricted BFRs are expensive, so typically they are disposed 
of. 

As described within Section 4.3.2.4 (Recycled Additives and Fillers Derived from Plastic 
Waste Recycled Separately from the Polymer), there is the potential for flame retardants 
to be extracted from plastic waste and reutilised as an additive within new plastics.267 
This would be particularly relevant for EEE. Pilot scale examples of this already exist in 
other sectors, such as the separation of HBCD (a BFR) from polystyrene industrial 
insulation waste through solvent purification.268 The sludge is processed to recover the 
bromine for use within new flame retardants. If reutilised within plastic, conceivably this 
could be included within the numerator calculation if verification of the source of the 
recycled flame retardant was possible. From a technical perspective the associated mass 
would only be related to the bromine as this is the only recycled element from plastic 
waste. 

Moisture Content 

Consideration needs to be given to moisture content within recycled plastic materials 
from EEE, as it could influence the mass of recycled plastic. ABS, which is one of the most 
commonly used polymers in EEE is hygroscopic and therefore absorbs moisture.269 The 
recycling process for WEEE also often includes a density-based separation in water which 
could increase moisture content.270 As such, the recycled plastic must be appropriately 
dried and stored to ensure moisture does not skew the mass of the recycled plastic used 
for the numerator. Other hygroscopic polymers commonly used in EEE plastics include 
PC and PA. However, if these processes are properly implemented it is likely that 
remaining moisture is negligible (<1%). As such, mass adjustment to ensure the correct 
dry mass is unlikely to be beneficial. 

Equally, EEE products can contain hygroscopic non-polymer materials e.g. wood and 
other cellulose based materials. For example, a battery-powered lamp that has a 

                                                      

 

267 Personal communication with a representative from Dow on 24th of February 2021. 
268 Giraf Results on behalf of PolyStyreneLoop (2019) Guideline on the Collection and Pre-treatment of 
polystyrene foams for PolyStyreneLoop, September 2019, https://polystyreneloop.eu/wp-
content/uploads/2020/03/20190909_guideline-on-collection-and-pretreatment.pdf 
269 Plastic News (2020) Resins: Hygroscopic or non-hygroscopic, 
https://www.plasticsnews.com/drying/resins-hygroscopic-or-non-hygroscopic 
270 Sustainable Recycling Industries (2019) Processing of WEEE plastics, December 2019, 
https://www.sustainable-recycling.org/wp-content/uploads/2019/12/Plastic-Handbook-Final.pdf 
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wooden stand. This will need to be considered should the mass of the entire EEE product 
be utilised for the denominator. 

6.3.4 Summary 

 The value chain for the manufacturing of EEE is global and complex, due to the 
multiple components (both plastic and non-plastic) and variety of plastics 
involved. 

 While collection and recycling systems are in place for waste electronics and 
electrical equipment under the WEEE Directive, the system does not capture 
large quantities of the waste through formal systems. EEE products also typically 
have a longer lifespan than single use plastic products, meaning the total amount 
of material available for recycling will not necessarily be the same as that placed 
on the market. Close loop recycling of PCR EEE plastic is also estimated to be less 
than 1%. 

 The high technical and regulatory requirements with regards to EEE plastics and 
products makes recycling and incorporation of PCR plastic expensive. The 
regulatory framework for EEE and WEEE is also highly complex. 

 Complete closed loop recycling of WEEE plastics is not possible currently due to 
the aesthetic and technical requirements, as well as the necessity in some cases 
to dispose of some plastics. This means an open loop system is needed, with 
recycled plastic coming from other product groups. 

 Certification and verification of recycled content in products is carried out at a 
product level by some industry leaders, but there is no common standard for how 
this is done. 

 Given the variation in material composition within EEE products can vary 
considerably (with plastic making up between 5 – 70% of the mass), may be 
preferable that the total mass of plastic used within EEE placed on the market 
rather is used for the denominator rather than the total mass of EEE products. 

 Due to the wide variation in EEE products and polymers used, the measurement 

point for recycled content targets could be considered at a product, product 

group or polymer type level. Similarly, a product group level calculation point 

may also be suitable. Both the measurement point and calculation point will need 

to consider the recyclability of the plastics required by these products and the 

quantity of recycled material available. 

 The supply chain for EEE manufacturing is highly complex, consisting myriad 
components and materials often sourced from multiple facilities on a global 
scale. This currently would make the accurately reporting and independent 
verification of recycled content extremely difficult due to the number of 
stakeholders involved. 

 Consideration must be given to whether any EEE products or components should 
be excluded from the calculation. This could include those not in scope of the 
WEEE Directive, or those products that contain legacy additives (such as BFRs) 
that cannot be separated from the plastic and breach the maximum thresholds 
designated in the RoHS and POPs Regulation, requiring their disposal.  
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6.4 Automotive 

Plastic is the second most commonly used material in automotive vehicles and is, on 
average, currently estimated to make up 12% to 15% of a car’s mass271 and 50% of a 
car’s material volume.272 Plastics are used due to their versatility, formability, and high 
performance. In addition, when substituted for heavier materials such as steel, their low 
density and high specific properties can assist in reducing vehicle mass. Light weighting 
can enable internal combustion engine (ICE) vehicles with greater fuel efficiencies and 
electric vehicles (EVs) with longer ranges, thereby reducing greenhouse gas (GHG) 
consumption.273 As decarbonisation ambitions are introduced at both Government and 
brand level, the potential environmental advantages gained through light weighting 
practices are becoming increasingly important. This is, in turn, increasing the uptake of 
polymeric materials.  

Currently, there are approximately 39 different types of plastic used in the automotive 
sector. Table 6-3Table 6-3 details the three most common and their uses. Collectively 
these three materials account for approximately 66% of all plastic used in cars.274 

Table 6-3: Common Polymers used in the Automotive Sector and Their Use 

Material Examples of Use 

Polypropylene (32%) Bumpers, cable insulation, carpet fibres 

Polyurethane (17%) 
Foam seating, insulation panels, suspension bushings, 

cushions, electrical compounds 

Polyvinyl chloride (16%) Instrument panels, electrical cables, pipes, doors 

Source: EuRIC 

Other plastics used include acrylonitrile butadiene styrene (ABS), polyamides (PA, also 
known as nylon), polystyrene (PS), polyethylene (PE), etc. While each of the plastics 
listed here sometimes contain additives and fillers, they are largely classed as mono-
materials. This, coupled with the fact that almost all of them are thermoplastics, means 

                                                      

 

271 Euric (2020) EuRIC call for recycled plastic content in cars - position paper, February 2020, 
https://www.euric-aisbl.eu/position-papers/download/616/351/32 
272 Plastics Market Watch Automotive Recycling Devalued is now Revalued, 
https://www.plasticsindustry.org/sites/default/files/2016-03256-SPI-PMW-Auto-Recycle-web.pdf 
273 Euric (2020) EuRIC call for recycled plastic content in cars - position paper, February 2020, 
https://www.euric-aisbl.eu/position-papers/download/616/351/32 
274 Plastics Market Watch Automotive Recycling Devalued is now Revalued, 
https://www.plasticsindustry.org/sites/default/files/2016-03256-SPI-PMW-Auto-Recycle-web.pdf 
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that they can theoretically be recycled if it is possible to separate them from other 
materials within the vehicle.  

In addition to these mono-materials, approximately 20% of the plastics used within a 
vehicle are fibre reinforced polymer (FRP) composites .275 FRPs typically consist of a 
polymeric matrix and reinforcing fibres that are co-cured together. Examples of 
reinforcing fibres include carbon, glass, and aramid. FRP composites combine strength 
and stiffness with low densities to create materials that are lightweight but also high 
performance. As the fibres and resin are cured together, it is extremely difficult to 
separate the two. This issue is further exacerbated by the fact that the majority of FRP 
composites are thermosetting, meaning that the cross-links formed between the 
polymer chains are irreversibly and chemically bonded. They cannot, therefore, be 
softened and melted like thermoplastics. There are currently no commercial recycling 
routes for FRP composites that reclaim both the resin and the fibres. 

As the global fleet continues to electrify, the demand for plastics is set to shift. Batteries 
needed to drive EVs are typically large and heavy. Therefore, in order to maintain weight 
classes and to ensure acceptable range, lightweighting is a necessary design practice. 
Furthermore, the lack of combustion engines provides opportunity for transmission 
components to be manufactured using plastics where previously only metals met the 
temperature requirements. These factors will see further use of plastics including: 

 Polycarbonate (PC), to account for the increase in sensors and LEDs; 

 Polypropelene (PP), for interior parts and to replace some metal components 
within the transmission; and 

 FRP composites, to lightweight structural and semi-structural parts. 

Regardless of this potential growth, the automotive industry remains the third largest 
user of plastics in Europe, accounting for 9.6% of European plastic converter demand in 
2019 and 3% of the plastic recyclate used in new products in Europe in 2018.276 Recycled 
plastic can be used in many different car parts, though they are currently most 
commonly used in interior and drivetrain components, i.e., non-structural parts.277  

Currently, it is estimated that only 9% of the plastics used in automotive applications are 
recycled.278 Whilst plastics recyclers have proven the technology needed to recycle some 

                                                      

 

275 Directorate-General for Environment (European Commission), Eunomia, and ICF(2018) Plastics: reuse, 
recycling and marine litter : final report, LU: Publications Office of the European Union 
276 PlasticsEurope (2021) Plastics - the Facts 2020, June 2021, 
https://www.plasticseurope.org/application/files/3416/2270/7211/Plastics_the_facts-WEB-
2020_versionJun21_final.pdf 
277 Euric (2020) EuRIC call for recycled plastic content in cars - position paper, February 2020, 
https://www.euric-aisbl.eu/position-papers/download/616/351/32 
278 (2017) The ELV Directive as an instrument to drive circular economy in the automotive industry – 
Driving towards circularity, Bratislava, 6/7 November 2017, November 2017, 
https://www.t2ge.eu/sites/www.t2ge.eu/files/attachments/7s1-lorz-presentation.pdf 
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of the most common plastics (e.g., PP, PE, PS) used in vehicles, the recycling rate remains 
low.279 Factors contributing towards this could include:280 

 Components are not always designed for circularity and disassembly. This can 
cause issues during recycling as materials that cannot be reprocessed together 
cannot be separated from one another, thereby preventing effective recycling; 

 Presence of other, non-recyclable polymers (e.g., FRP composites); 

 Lack of awareness of the potential end uses for recycled plastics; and 

 Inability to incorporate the recyclate produced into secondary applications due to 
a lack of cost competitive end markets. 

Whilst some automotive manufacturers have developed their own initiatives related to 
recycling and recycled content,281 the majority of the recycled plastic content currently 
used in new vehicles is either derived from industrial or household waste, or from 
plastics recovered from the sea.282 Currently, these materials are commonly identified as 
having been subjected to degradation and are therefore no longer able to meet the 
functionality requirements of the applications for which they were first used. They 
cannot, therefore, be entered into closed-loop recycling processes, leaving them 
available for incorporation into automotive parts.  

6.4.1 Automotive Plastics Value Chain 

The petrochemical value chain for automotive plastics is analogous to that outlined in 
Section 3.1 and Figure 3.1 for the fossil fuel companies, chemical producers, polymer 
producers, plastic compounders, and plastic converters. However, the automotive value 
chain itself is more complex than for packaging.  

6.4.1.1 Manufacturers/Retailers/Consumers 

Within the automotive sector, material suppliers (including plastic convertors) feed into 
a tiered system that progresses through components, to systems, which are then 
brought together by original equipment manufacturers (OEMs) and assembled into full 
vehicles. The OEMs are often the brand (e.g., Ford, Jaguar Land Rover etc.) that then 
interfaces with consumers. Figure 6-4Figure 6-4 illustrates the automotive value chain 
from material supplier through to OEM, providing examples of relevant products at each 
stage. This difference in value chain structure is important to note as it may impact the 

                                                      

 

279 Euric (2020) EuRIC call for recycled plastic content in cars - position paper, February 2020, 
https://www.euric-aisbl.eu/position-papers/download/616/351/32 
280 Euric (2020) EuRIC call for recycled plastic content in cars - position paper, February 2020, 
https://www.euric-aisbl.eu/position-papers/download/616/351/32 
281 American Chemistry Council (2020) Transitioning Toward a Circular Economy for Automotive Plastics 
and Polymer Composites 
282 Plastics Make it Possible (2018) Companies Use Ocean Plastics to Make Products for Eco-minded 
Consumers, https://www.plasticsmakeitpossible.com/plastics-recycling/what-happens-to-recycled-
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point at which measurement of recycled content should (or could) be taken. This is 
discussed in further detail in Section 6.4.3.2. 

Figure 6-4: Automotive Value Chain 

 

Source: Eunomia 

Further differences between the packaging and automotive value chains can be seen at 
end-of-life. Waste management for automotive plastics require additional consideration. 
These factors are outline in Section 6.4.1.2. 

6.4.1.2 Waste Management 

End of life vehicles are managed under the End-of-Life Vehicle (ELV) Directive.283 
Currently, six to seven million ELVs comply with the end-of-life management 
requirements set out by the Directive in Europe. A further four million are estimated to 
reach waste status but without complying.284 Vehicles are proving increasingly 
challenging to recycle because of heightened complexity in vehicle construction which 
encompasses:285 

 Increased use of multi-material components; 

 Increased variety of plastic materials used;  

 Increased presence of fillers (e.g., glass beads) in plastics; and 

 Increased use of FRP composites (e.g., reinforced with carbon or glass). 

There are two common ways in which plastic recyclate is derived from cars. The first is 
through manual dismantling and targeted recycling of specific parts. Manual dismantling 
is commonly used to remove valuable automotive parts (e.g., the engine or the gear 
box).286 Plastic components can also be removed at this stage if the activity is identified 
as cost efficient. Plastic recovered from through this process is generally of a high quality 

                                                      

 

283 European Parliament and the Council Directive 2000/53/EC of the European Parliament and of the 
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and as much as 90% of the material can be recycled into plastics of the same grade. The 
second way in which recyclate is derived from automotive vehicles is through shredding 
and sorting. Shredding vehicles is cheaper than manual dismantling. However, plastic 
recovered from the shredding process is of a much lesser quality and is subsequently 
more difficult to recycle. Typically, only 30% of the plastic reclaimed through shredding 
can be recycled, and often this is into a much lower grade material.287 The Directive does 
not currently distinguish between recycling methodologies. Neither does it account for 
the difference in quality of output. Therefore, whilst Member States are able to meet the 
Directive’s recovery and recycling target through shredding plastic, much of the 
automotive waste industry has chosen this route.  

Shredding vehicles creates car auto shredder residue (ASR).288 There are four primary 
steps needed to create ASR from ELVs:289  

1) Dismantling – Recover fluids and remove usable parts and components of the 
vehicle, e.g., batteries, wheels, tyres, engines etc. 

2) Crushing – Vehicles are compacted prior to shredding. 
3) Shredding – Vehicles are pulverised into fist-sized pieces of material. 
4) Material Recovery – Shredded material is sent to sophisticated separation 

technologies. This process includes magnetic separation, eddy current, laser, and 
infra-red systems to identify and separate materials. 
 

ASR is one of the products of this final step. Whilst the different plastics within the ASR 
residue can technically be identified and differentiated using separation technologies 
(e.g., float-sink tanks or laser and infrared based sorting techniques), this is not currently 
common practice within the EU. If these methods were matured and widely introduced, 
the separated waste could be further shredded, melted, and extruded into pellets for 
use as recycled content. 

                                                      

 

287 European Commission (2018) Communication from The Commission to the European Parliament, the 
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6.4.2 Assessment of Current Practice 

6.4.2.1 Relevant Legislation 

The ELV Directive is a key piece of legislation covering the end-of-life management of 
vehicles within the EU. Whilst it aims to minimise the impact of ELVs on the 
environment, much of this is through decreasing the use of hazardous substances and 
encouraging further reuse and recycling. Overall, little emphasis is placed on increasing 
the use of recycled content in vehicles. The Directive was first adopted in September 
2000 and has not been substantially amended in the years since.  

A 2021 evaluation of the Directive noted that, whilst it has been effective in the delivery 
of many of its initial objectives (e.g., eliminating hazardous substances and increasing 
ELV collection points), it is not without shortcomings.290 For example, it is estimated that 
there are four million “missing” vehicles each year across the EU. This translates to 
approximately 35% of all de-registered cars reaching the end of their life at unknown 
locations and being processed in unknown circumstances. The lack of vehicle traceability 
between Member States could run the risk that a significant proportion of vehicles are 
not being treated in accordance with the requirements of the Directive. In addition, 
whilst the Directive requires manufacturers to design cars with disassembly and recovery 
in mind, the 2021 evaluation noted that the provisions surrounding this were 
insufficiently detailed, specific, and measurable.  

Whilst not specifically identified as a factor limiting the effectivity or efficiency of the 
Directive in the Commission’s 2021 evaluation, the method by which performance 
against reuse and recycling targets are measured could be identified as an additional 
weakness. Currently, the Directive includes an 85% material reuse and/or recycling 
target.291 However, this is a weight-based target, measured in terms of the overall 
vehicle and including no material-specific obligations. As has been noted previously, an 
average vehicle is 50% by volume polymeric material but less than 15% by mass. 
Therefore, it is likely that these weight-based targets do little to incentivise reuse or 
recycling of plastics, instead favouring heavier materials with better established recycling 
routes (e.g. steel). As a result, whilst 85% of a vehicle’s weight may be reused or 
recycled, it is unlikely that much of this will be plastic.  

Although limited, the Directive does include some reference to recycled content. Article 
4(c) encourages:292 
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“…vehicle manufacturers, in liaison with material and equipment manufacturers, 
to integrate an increasing quantity of recycled material in vehicles and other 
products, in order to develop the markets for recycled materials.” 

Whilst this does promote the use of recycled content, it does not currently include any 
specific or mandatory requirements to increase the uptake of plastics recyclate in the 
sector, i.e., there are no targets for recycled plastic content at present. In addition, this 
provision provides only encouragement and does not include mandatory requirements 
related to increasing the uptake of recycled materials or any quantitative targets. 
Therefore, it could be said that the Directive provides little incentive for manufacturers 
to actively increase the amount of recycled content they use. However, as stated in the 
European Plastic Strategy and reiterated in the new Circular Economy Action Plan,293 the 
Commission intends to consider recycled content targets for cars in the context of the 
review of the ELV Directive, which is currently ongoing (legislative proposal expected in 
2022).  

6.4.2.2 Approaches from Industry 

Some OEMs within industry have already made changes to their vehicles in order to 
incorporate recycled materials.294 For example, Toyota has replaced 20% of the total 
weight of plastic parts in their vehicles with either bio-based or recycled plastics. Ford 
uses recycled plastics to create interior upholstery, and Honda recycles scrap from 
manufacturing bumpers to make mud and splash guards. Whilst important, further 
developments are needed if the use of recyclate is to become widespread.  

Despite the lack of legislation encouraging them to do so, some major car manufacturers 
have voluntarily declared commitments to increase the amount of plastics recyclate 
used in new vehicles. These declarations vary in ambition, with some manufacturers 
simply acknowledging the importance of using recyclate and others publishing 
quantitative targets with defined timelines. Some examples include: 

 Groupe Renault who has stated their ambition to increase their overall use of 
recycled plastics in cars manufactured in Europe by 50% from 2013 levels. This 
would equate to a recycled plastic usage of 64,000 tons.295 They have also signed 
the French Government’s Circular Economy Roadmap, focussing on moving 
towards a 100% plastic recycling rate in France by 2025. 
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 Volvo who, in 2018, set a goal that at least 25% of all plastics used in new Volvo 
cars from 2025 would be from recycled materials. This represents an ambition to 
increase the amount of polymer recyclate used in all vehicles by approximately 
20% when compared to 2017 levels.296 

 Fiat who, in 2020, aimed to increase the use of recyclable materials in next 
generation vehicles as part of their commitment to “assess and manage 
environmental impacts throughout the entire product life cycle”.297 Whilst 
quantitative targets were included within this commitment, the Fiat Chrysler 
Automobile 2021 sustainability report noted that, in 2020, the group approved 6 
new applications of sustainable materials. The group also began collaborative 
work on an EU Horizon 2020 project focussing on the development of the next 
generation of recycled and bio-based materials.  

At present, incorporating recyclate into vehicles is not a cost-saving strategy. In fact, the 
price premium on recycled plastics often restricts their use to higher value vehicles. This 
economic burden, coupled with the fact that there is currently no legislative incentive, 
suggests that these (and other) car manufacturers have identified other reasons for 
increasing the recycled content in their vehicles. This could be to support net zero 
ambition. However, when consulted on the matter, a stakeholder noted that the use of 
recycled content is actually becoming a competitive advantage in the industry.298 The 
stakeholder noted that electric vehicles tend to have more recycled content and that the 
reasoning for this was twofold: 

1) Consumers looking to purchase EVs are, in general, more environmentally aware. 
Therefore, the additional “green credentials” gain through the use of recyclate 
could be viewed as more persuasive; 

2) EVs are, on average, more expensive than ICE vehicles. Potential EV buyers 
therefore tend to be operating within higher prices ranges. This can mean they 
are happier to spend more on higher cost materials (e.g., recycled content) than 
those purchasing lower value vehicles.  

The stakeholder emphasized that the second point was the most impactful. They noted 
that if the costs associated with the use of recycled plastics were too high, procurement 
teams would prevent its use. Therefore, the introduction of mandatory targets could 
create a market for plastics recyclates within the automotive industry without having the 
constraint of cost. Recycled content targets within EU legislation could help to ensure 
that recycled materials are commonplace in all vehicles, not just the most expensive 
models.  
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6.4.3 Considerations for a Method for Calculating, Verifying, and 
Reporting Recycled Plastic Content in Automotive Products 

6.4.3.1 Formulae, Definitions and Calculation Timeframe 

No verification schemes for recycled plastic content specific to the automotive sector 
were found as part of the research. Therefore, the formula proposed in Section 5.1 for 
single use plastic beverage bottles has been assessed for applicability in the automotive 
sector.   

Percentage of recycled plastic content in Vehicles =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑉𝑒ℎ𝑖𝑐𝑙𝑒𝑠  𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑉𝑒ℎ𝑖𝑐𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 
 𝑋 100 

 

Key considerations relating to the numerator (i.e., the definition of “recycled plastics”) 
and denominator (i.e., the definition of “placed on the market”) have been discussed 
separately in the following sections. 

Recycled Plastics (Numerator) 

Neither the ELV Directive nor any other automotive-specific legislation has been found 
to include definitions for the terms “recycled”, “plastic” or “recycled plastics”. One 
stakeholder highlighted that the sector was lacking such guidance, noting that defining 
“recycled content” should be a priority activity for the automotive industry.299 It is noted 
that recycled content requirements in the automotive sector may well relate to 
materials other than plastics (e.g., metals), though the scope of this project is limited to 
a methodology for estimating the proportion of recycled plastic content specifically, and 
is therefore the focus of the discussion below.  

Despite missing definitions for recycled plastic content, the ELV Directive does include a 
definition for recycling: “the reprocessing in a production process of the waste materials 
for the original purpose or for other purposes but excluding energy recovery”.300 A 
definition of the term “plastic” is not included, although there are some references to 
plastic components and materials. In the context of the automotive sector, the definition 
of plastics that are included within the scope of any recycled plastic targets will be 
particularly significant (e.g., whether or not to include composite plastic materials like 
FRPs, tyres, etc.).  

Without clear definitions, the term “recycled plastic” within the automotive industry 
could be interpreted as any of the following: 

 ELV plastic recycled back into automotive plastic; 

 ELV plastic recycled into any output material (plastic or non-plastic); and 
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 Input material (plastic or non-plastic) from any other application that is recycled 
into automotive plastic. 

The definition for recycled plastic for the automotive industry therefore requires further 
deliberation and clarification.  

Determining how the term should be best described requires consideration of the intent 
of the legislation that any recycled content targets would form a part of. The most 
obvious legislative vehicle within the automotive industry is the ELV Directive. The 
primary aim of the ELV Directive is to minimise the impact of ELVs on the environment. 
Although each of the definitions outlined above could be considered to reduce the 
impact of ELVs, the first and third options (i.e., closed loop recycling of automotive 
plastics, and input material from other applications recycled into automotive plastics) 
focus on displacing virgin materials during production in addition to recovering 
automotive waste (for use in other sectors, potentially including downcycling). This could 
be deemed to reduce the environmental impact of vehicles not only at the end-of-life, 
but also in the design and production stages. The first option (closed loop recycling) 
would also imply a greater incentive for the plastic materials that are used in automotive 
vehicles to be recyclable and to be diverted to recycling, in order to meet any associated 
recycled plastic targets.   

However, the intention of this section of the report is to determine the extent to which 
the general method developed in Task 2 and the method for SUP beverage bottles 
developed in Task 3 is adaptable in the context of recycled content in the automotive 
industry. Therefore, the aim is to establish how recycled content can be measured in 
vehicles. With this in mind, it is proposed that the following criteria be used to 
determine whether a material can contribute to the recycled plastic total, as part of the 
numerator: 

1) It must have been plastic. As there is currently no definition for plastic within the 
ELV, one must be developed. However, it is expected that a similar definition to 
that which is provided in Article 3(1) of the SUP Directive or Article 3(1) of the 
PPWD could be used, bearing in mind that further consideration will need to be 
given to the inclusion of composite plastic materials, tyres, etc.   

2) It must have been waste (in line with the relevant definition in Article 3(1) of 
Directive 2008/98/EC). Whilst it is not obligatory for the waste to have come 
from the automotive industry, it is worth noting that there is currently no specific 
definition for automotive waste within the WFD. However, “end-of-life vehicles” 
is defined within the ELV Directive as a vehicle which is considered waste in line 
with the definition of Article 1(a) of Directive 75/442/EEC. It is expected that this 
definition will be updated during the upcoming Directive revision. 

3) It must have entered a recycling operation (with regard to the relevant 
definitions in Article 3(17) of Directive 2008/98/EC and Article 3(1) in 
Implementing Decisions EU 2019/1005); and 

4) It must have been reprocessed into an output of sufficient quality to displace 
virgin plastic in the manufacture of vehicles or vehicle components.  
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Whilst this list of criteria is suggested to provide the basis of the recycled plastic 
definition, further consideration should be given to certain specific aspects of a recycled 
plastic content calculation methodology. Three key aspects have been discussed in 
further detail in Section 6.4.3.4. 

Denominator 

Placed on the Market 

The term “placed on the market” is used in both the numerator and the denominator of 
the proposed formula. Determining a definition specific to the automotive sector 
requires consideration of the complexities of the supply chain. As has been previously 
discussed, the automotive industry operates on a tiered system. In this system, there is 
no one entity sourcing all raw materials and manufacturing and selling a single product. 
Raw materials move through a number of suppliers where they are transformed into 
products of increasing complexity before making their way to OEMs who then assemble 
the components and place the vehicle on the market. This system means that, at each 
transaction between tiers, something could be considered to have been “placed on the 
market”. As such, further consideration will be required regarding the point at which a 
product is placed on the market within this context, particularly if the decision is made 
to assess recycled content at component level.  

Additionally, as discussed earlier in this report as part of Tasks 1, 2 and 3, the point of 
application of any recycled plastic targets will need to be considered carefully in the 
context of what can be considered “placed on the market”, i.e., applied either at the 
level of individual Member State markets, or at the level of the EU market as a whole. In 
both cases, the monitoring and verification of imports and exports of raw materials, 
vehicle components and systems from third countries will need to be considered, while 
in the case of Member State level targets, intra EU movements of these products will 
also need to be taken into account in terms of their impact on the ability of Member 
States to meet the targets without negative unintended consequences.  

Product Format 

A key consideration for both the numerator and denominator in the formula  is whether 
the scope of automotive products placed on the market should refer to the total mass of 
vehicles (i.e., all plastic, and non-plastic components) or the total mass of plastic used 
within vehicles (i.e., the sum of all the plastic parts. 

Percentage of recycled plastic content in Vehicles =    

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑣𝑒ℎ𝑖𝑐𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑣𝑒ℎ𝑖𝑐𝑙𝑒𝑠 𝑶𝑹 𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑤𝑖𝑡ℎ𝑖𝑛 𝑣𝑒ℎ𝑖𝑐𝑙𝑒𝑠 𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡
 𝑋 100 

 

The scope of the denominator was initially considered in relation to SUP beverage 
bottles. In this scenario, given that the mass of a SUP beverage bottle is majority plastic, 
it is suggested that the total mass of the bottle is used as the denominator, i.e., there is 
no differentiation between plastic and non-plastic parts. In contrast, vehicles are 
complex systems manufactured using numerous materials. Whilst approximately 50% of 
a car’s volume is plastic, as much as 88% by mass is non-plastic. In addition, the total 
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mass of the vehicle includes components that may not be the target of recycled plastic 
requirements in the context of the ELV Directive (e.g., batteries in EVs, which are subject 
to their own legislative requirements). Therefore, it is suggested that using the total 
mass of the plastic within vehicles as the comparator in the denominator could provide a 
more relevant choice. 

There are then two further options for how “placed on the market” could be described: 

 Whole vehicle – this option would see the final vehicle considered as one 
product, placed on the market at the point of sale to the consumer.  

 Component or part – this option would consider each component or part 
individually, placed on the market at the point of sale to the next supplier within 
the value chain 

As noted in the preceding section, each of these options must be considered carefully in 
light of the point of application of any future targets as well – i.e., at the level of each 
Member State, or across the EU market as a whole.  

Product Lifespan 

Furthermore, consideration must be given to replacement parts and how they 
contribute to the overall target. Vehicles have a much longer lifespan than packaging 
materials, often in use for upwards of 15 years. This increased use phase, coupled with 
the fact that they are high value products, means that vehicle undergo maintenance 
when necessary and parts are replaced when they are not repairable. Therefore, any 
recovery and reprocessing that occurs is likely to be of legacy vehicles. 

The materials used in these vehicles are unlikely to be consistent with modern designs. 
As such, given the current trend for increasing plastic content within the automotive 
sector, it is reasonable to expect that the mass of plastic (and indeed recycled plastic) 
available for recovery from legacy ELVs will be lower than if a modern vehicle was sent 
for recycling. This could theoretically impact the quantity of ELV plastic available for 
recycling and subsequent reincorporation into new vehicles, thereby possibly effecting 
any targets set for recycled content. Therefore, attention should be paid to how, if at all, 
these replacement parts contribute towards recycled content targets. 

Finally, the second-hand, or used vehicles market is significant in the EU, both in terms of 
vehicle stocks as well as trade between Member States. Whether or not used cars are 
included in the denominator of the calculation (i.e., to count towards the total mass of 
vehicles placed on a Member State’s market in a given year) will therefore impact the 
ability of Member States / economic operators to meet any recycled plastic targets 
(depending on the proportion of recycled plastics in used cars and the extent to which 
this can be verified). There is also significant potential for double counting should used 
cars be included in the scope of any targets.  

Calculation Timeframe 

Under the current revision of the ELV Directive, Member States are required to report 
progress against implementation of the Directive every three years. Currently, the 
reports are required to contain information regarding the status of the Member States’ 
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collection, dismantling, shredding, recovery, and recycling industries. In addition, 
Member States are asked to provide details on any changes in the structure of motor 
vehicle dealing as well as information regarding development and optimisation of ways 
to reuse, recycle, and recover ELVs and their components. It is reasonable to suggest 
that recycled content could therefore be form part of the Member State reporting, 
thereby implying a three-year calculation timeframe.  

Article 9 further empowers Member States to require economic operators “to publish 
information on the design of vehicles and their components with a view to their 
recoverability and recyclability” to be included in promotional materials for any new 
vehicle. In addition, Article 4(2) already contains certain requirements related to the 
substances that should not be used in the manufacture of vehicles and components, to 
be ensured by Member States. Economic operators therefore already gather and access 
such information on an ongoing basis, in addition to yearly vehicle distribution and sales 
data. On this basis, an annual calculation timeframe (average across a 12-month period) 
may be more suitable and easier to monitor/ verify.  

6.4.3.2 Initial Assessment of Potential Calculation/ Measurement Points  

Calculation Point  

As discussed previously, the calculation point is the point at which the proportion of 
recycled plastic content (by mass) in a product can be estimated. It should be based on 
the wording of any relevant legislation and the intent of underpinning policy. In the case 
of automotive vehicles, this will be based both on the scope of any recycled plastic 
targets (the whole vehicle, or individual components), as well as the point of application 
of the targets, by Member State or across the EU as a whole. In either case, the 
calculation point should align as closely as possible to the point at which the finished 
product that forms the basis of the target is placed on the market (however that is 
defined), with no further potential for material gains or losses by mass in the product.  

Measurement Point 

As discussed in the previous sections, the measurement of recycled plastic within a 
finished product is practically impossible, as it is not possible to discern virgin materials 
from recycled ones once they have been blended. This is true of automotive plastics as 
well, and a measurement point related to the numerator (i.e., the proportion of recycled 
plastics) will therefore need to be set earlier in the product value chain, most likely at 
the point of the plastic conversion process. For a single vehicle therefore, with multiple 
plastic parts and components, there are likely to be several measurement points along 
the supply chain.    

6.4.3.3 Verification and Reporting 

As has been previously stated, there are currently no verification schemes for recycled 
plastic content that are specific to the automotive sector. However, many other aspects 
of material traceability in the automotive industry are governed by the International 
Material Data System (IMDS). The IMDS is a worldwide framework that collects, 
maintains, analyses, and archives data pertaining to the materials used within the 
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automotive industry. This allows OEMs to meet their chemical management obligations, 
as set out by international standards and legislation. In particular, the IMDS identifies 
any hazardous or controlled substances by comparing data entries with lists of 
substances of concern, as set out in regulation (e.g., REACH, GADSL, ELV Directive etc.). 
Whilst manufacturers are not required to use the IMDS, the number of leading OEMs 
certifying their products with the system is growing. All suppliers engaging with a 
registered OEM must certify that there are no materials of concern within their 
products.  

As part of this, data entries can be made into the IMDS for recycled content. However, as 
the system is not yet universal, its applicability as a method for reporting and monitoring 
recycled content in vehicles across the EU is limited.  

6.4.3.4 Specific Aspects of a Recycled Plastic Content Calculation 
Methodology for Automotive 

Pre and Post-consumer Plastic Waste 

During stakeholder consultation, one stakeholder noted that they operated using the 
definitions of pre- and post-consumer waste301 as set out in IDO 14021:302 

 Pre-consumer waste: “Material diverted from the waste stream during a 
manufacturing process. Excluded is reutilisation of materials such as rework, 
regrind or scrap generated in process and capable of being reclaimed within the 
same process that generated it” 

 Post-consumer waste: “Material generated by households or by commercial, 
industrial, and institutional facilities in their role as end-users of the product, 
which can no longer be used for its intended purpose. This includes returns of 
material from the distribution chain” 

Stakeholders noted that further consideration should be given to the definition of “by-
product” in order to ensure relevance to the automotive industry. Whilst no formal 
sector-specific definition was provided, it is understood that in this context, by-product 
refers to waste such as rework, regrind or scrap generated in process that is then 
incorporated into a different process to manufacture a different component.  

There are examples of both pre- and post-consumer plastic waste being incorporated 
into components within the automotive industry. However, there are quality 
requirements that can limit the use of certain recyclates, particularly for in-cabin parts. 
For example, BMW and Mercedes have very strict volatile organic compounds (VOC) and 
odour requirements that any material must meet.303 Post-consumer recycled plastics are 

                                                      

 

301 Personal communication with a representative from CLEPA on 7th of July 2021 
302 ISO ISO 14021: 2016 Environmental labels and declarations – self-declared environmental claims (Type 
II environmental labelling), https://www.iso.org/obp/ui/#iso:std:iso:14021:ed-2:v1:en 
303 Plastics Market Watch Automotive Recycling Devalued is now Revalued, 
https://www.plasticsindustry.org/sites/default/files/2016-03256-SPI-PMW-Auto-Recycle-web.pdf 
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less likely to meet these requirements than pre-consumer alternatives. Pre-consumer 
recyclates also often have greater traceability and are perceived to be more reliable and 
of higher quality by designers and consumers. In the automotive sector, where there is a 
strong emphasis on health and safety, pre-consumer recycled plastics are more likely to 
be incorporated into a vehicle than those arising from post-consumer waste streams.  

Whilst both classifications of plastics recyclate could be included in the numerator of the 
recycled content classification, differentiating between the two could encourage 
manufacturers to use both sources. Given the high material tonnage requirements in the 
automotive sector, incentivising the uptake of post-consumer recycled content within 
vehicles may help to stimulate the market for not only automotive, but other sectors as 
well. 

Additives and Fillers 

Additives are used in the automotive industry to customise plastics and add or improve 
specific properties. There are additives designed, for example, to improve scratch or 
static resistance, provide UV protection, or enhance processability. Fillers, such as glass 
beads, can also be incorporated into plastics to increase stiffness or hardness. These 
additives and fillers, regardless of whether or not they are recycled, are unlikely to count 
as recycled plastic. Therefore, when they are incorporated into recycled plastics, their 
mass should not be included in the calculation for the numerator. If this practice is not 
adhered to, the inclusion of additives and fillers could result in over-reporting of recycled 
content. For example, a recycled polypropylene interior part (e.g., a dashboard) may 
require light stabilisation to prevent discolouring following sunlight exposure. UV 
stabilisation additives are not identifiable as recycled plastics. Therefore, this should not 
contribute towards recycled content totals.  

Moisture, Impurities and Contaminants 

Moisture content, impurities, and contaminants have the potential to inflate the 
measured mass of recycled plastics incorporated back into vehicles. If left unmonitored, 
this could artificially increase the numerator, affecting the calculation of the overall 
percentage of recycled plastic content in vehicles. Many of the polymers (e.g., PE, PP, 
PVC) used in vehicles are non-hygroscopic, meaning they don’t absorb moisture and 
therefore this specific aspect is less of a consideration for automotive than some other 
sectors. However, there are a few polymers commonly used in vehicles (e.g., ABS, PA) 
that are hygroscopic and therefore have a strong sensitivity to water.304 If the correct 
drying processes are not put in place during recycling, the presence of moisture in some 
of these polymers could distort the numerator. This is unlikely to be a major concern but 
should be noted and given some considered.  

                                                      

 

304 Plastic News (2020) Resins: Hygroscopic or non-hygroscopic, 
https://www.plasticsnews.com/drying/resins-hygroscopic-or-non-hygroscopic 
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6.4.4 Summary 

The main considerations relating to a recycled content calculation for the automotive 
sector are: 

 The use of plastics in the automotive sector is predicted to increase. 

 Techniques are being developed to aid recycling of ASR and produce high quality 
recyclate which can be used in new vehicles. 

 The ELV Directive is a key piece of legislation relating to the end-of-life 
management of vehicles in Europe. The directive contains weight-based recovery 
targets including an 85% material recovery target.305 

 Many companies in industry have either declared voluntary commitments to 
recycled plastic content inclusion or currently use recycled plastic content in the 
new vehicles they manufacture. 

 Possible options for the scope of the target include: 
o Whole car – This option allows for complete flexibility on where the 

recycle plastic content is incorporated into a vehicle. 
o Car part – This option allows for targets to focus on specific car parts. 

 A decision will need to be made on whether non-plastic should be included in the 
denominator of the calculation.  

 Three possible options for the calculation point are considered: 
o Member State level – this allows for flexibility as to how targets are met 

within a Member State; 
o Car part level – this approach will only apply if the scope of a target is also 

at the car part level and it would require every part of that type to meet 
the level; 

o Whole car level – this approach would mean that every new car would 
need to meet the target. 

                                                      

 

305 Euric (2020) EuRIC call for recycled plastic content in cars - position paper, February 2020, 
https://www.euric-aisbl.eu/position-papers/download/616/351/32 
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6.5 EU Ecolabel and Green Public Procurement (EU 
GPP) 

There exist several recycled content target requirements within EU GPP and EU Ecolabel 
criteria for products on the EU market. The key distinction for these requirements 
compared with recycled content targets is that these are not targets set at the market 
level, but thresholds for individual products that desire to carry the relevant Ecolabel or 
be considered in public procurement. The following sections look at the product groups 
which currently have plastics recycled content requirements and what commonalities 
exist between them as well as the key methodological and verification issues that might 
be relevant for these and future such requirements. 

6.5.1 Plastic Recycled Content in the EU Ecolabel 

The EU Ecolabel covers several different product groups (currently 23) and therefore also 
has a large variation in criteria. There are currently 17 EU Ecolabel product groups that 
have recycled content requirements with 11 of these relating specifically to plastic (or 
can include plastic). However, only three relate to requirements specific to the actual 
product whereas the remainder are requirements for the product packaging only – see 
Table 6-4Table 6-4. Of the product groups discussed previously in this report, only 
computers and electronic displays are also address under EEE (see Section 6.3). Much of 
what has been discussed in that section also applies, but the nature of the Ecolabel 
means some of the barriers are removed. Notably, the label is voluntary and is designed 
to represent the top environmental performers. The labels are also aimed at sub-groups 
of EEE and therefore can be generalised more. Despite this, the requirement of 10% 
recycled content is necessarily low to reflect the challenges in that sector. Packaging is 
also the subject of several recycled content requirements that, with the exception of 
lubricants, represent a very high threshold not typically seen in most packaging products.  

Table 6-4: Plastic Recycled Content Minimum Requirements in the EU 
Ecolabel 

Product 
Product Minimum 

Requirement 
Packaging Minimum 

Requirement 
Computers (expired)   

Electronic Displays (formerly televisions) 10% - 

Furniture 30% - 

Textile products 70% - 

Detergents*  80% 

Lubricants - 25% 

Footwear - 80% 

Cosmetics  None 

*Includes six product groups introduced on 23rd June 2016 covering household and industrial detergents 
for laundry and dishwashing 

The definition of what is in scope of these recycled content requirements and the 
verification of these differs considerably between each of the labels and there is a lack of 
a consistent approach. The exception to this is the six labels introduced in 2016 covering 
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various cleaning detergents as these all use identical wording around the requirements 
for the packaging. Generally, there is a lack of detailed requirements that will leave a 
large degree of latitude in the interpretation of how the requirements are complied 
with.  

The most recent cosmetics label does take a somewhat different approach by specifying 
a ‘packaging impact ratio’ with the limits set for this. One aspect is the inclusion of 
recycled content, but this is also balanced against the inclusion of renewable materials 
or whether it is refillable. This integrated approach tries to address the important 
interplay between these different aspects rather than simply specifying a recycled 
content target. 

The key difference in requirements for each of the Ecolabels is shown in Table 6-5Table 
6-5. 

Table 6-5: Comparison of Plastic Recycled Content Requirements in EU 
Ecolabel Product Groups 

Product Prerequisites Definitions and Scope Verification 

Computers 
(no longer in 
force) 

Optional - product can 
either reach recycled 
content minimum or 
recyclability criteria. 
Excludes PCBs and displays. 

Post-consumer 
Measured as a percentage of the total 
plastic (by weight). 

Third party 
verification, 
annual average 
allowable 

Electronic 
Displays (ex 
Televisions) 

Excludes PCBs 
Post-consumer 
No definition 

Third party 
verification 
Suggested 
EuCertPlast 

Furniture 

Content of plastic material 
in the furniture product 
exceeds 20 % of the total 
product weight 

Pre and post-consumer 
As defined in ISO 14021 
‘Recycled material’ is also as ISO 14021 

Declaration and 
“traceability 
documentation”. 
Suggested use of 
EN 15343. 

Textiles 

Optional - provides 
exemption from other 
criteria if 70% minimum is 
reached 

Pre and post-consumer 
“Pre-consumer waste (including polymer 
and fibre production waste, cuttings 
from textile and clothing manufacturers) 
and post-consumer waste (textile and all 
kind of fibre and textile products, as well 
as non-textile waste including PET 
drinking bottles and fishing nets).” 

Third party 
verification 

Detergents 
(packaging) 

Optional - provides 
exemption from other 
criteria if 80% minimum is 
reached 

Post-consumer 
“Collected from packaging 
manufacturers at the distribution stage 
or at the consumer stage.” 

Declaration of 
compliance 
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Product Prerequisites Definitions and Scope Verification 

Lubricants 
(packaging) 

Only for products “sold in 
plastic packaging” (no 
definition) 

Post-consumer  
As the percentage of the total packaging 
mass. 
“Plastic generated by households or by 
commercial, industrial and institutional 
facilities in their role as end-users of the 
product which can no longer be used for 
its intended purpose. This includes 
returns of plastic from the distribution 
chain.” 

Declaration of 
compliance 

Footwear 
(packaging) 

None None 
Declaration of 
compliance 

Cosmetics 
(packaging) 

Optional - provides 
exemption from other 
criteria if 80% minimum is 
reached. 

Post-consumer 
No definition 

Third party 
verification - 
Suggested use of 
EN 15343 with 
CoC model from 
ISO 22095 

 

Pre- and Post-Consumer 

All EU Ecolabel criteria of the above-mentioned product groups specify whether the 
material should come from pre or post-consumer sources apart from footwear 
packaging. All of the others specify at least post-consumer with three different 
definitions appearing, but with broadly similar cut-offs specific to the relevant industries. 
The EU Ecolabel for computers and televisions do not define this term. The criteria for 
furniture are the only ones to reference ISO 14021 and also use this to define and 
include pre-consumer as well as being the only one to also define “recycled material”. 
Textiles also allow pre-consumer waste, which reflects the lack of recycling that takes 
place for production waste currently. Taking one defined approach to the inclusion of 
pre or post-consumer material across all EU Ecolabel product groups is not likely to be 
the best approach as some industries require more incentive to recycle production 
waste whereas others already do this. However, using the definitions under ISO 14021 is 
a good starting point to provide common terminology and each EU Ecolabel user manual 
can then provide examples and clarification on the application of these definitions to the 
specific product group. 

Measurement 

Most requirements either state or imply that the measurement should only be based on 
the proportion of plastic that is in the product or packaging. There is some ambiguity, 
particularly for detergent packaging, where it is unclear what “sold in plastic packaging” 
means in practice if there are multiple materials present. A minimum contribution or 
definition of “plastic packaging” would help to remove this ambiguity. 

Packaging for lubricant is the only one that provides a specific calculation formula that is 
identical to the one described in ISO 14021, but the standard itself is not referenced. 
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Verification 

Verification of recycled content appears to have similar requirements in principle, but 
the wording is not consistent between all of the EU Ecolabel criteria. Despite EN 15343 
being introduced in 2007 and the labels all following this, only furniture and cosmetics 
reference this standard with regard to traceability (however, this is a suggestion, not a 
requirement). At a minimum, a declaration of compliance is required, with third party 
verification of this, not a universal requirement. The Ecolabel for computers was (now 
withdrawn) the only one which specifically allowed an average recycled content over the 
course of a year to be used as evidence. This allows for more flexibility in the 
procurement of recycled plastic and recognises availability may fluctuate particularly for 
this product group and implicitly suggest that a mass balance chain of custody (CoC) is 
acceptable as other stricter CoCs would not allow an average to be used. The Ecolabel 
also allowed specific recycled content claims to be made if these were above 25%. This 
does not recognise that specific claims related to actual content differ depending upon 
the CoC used. The mass balance approach prevents anyone from knowing the actual 
recycled content of a specific product and therefore specific claims are generally 
avoided. These aspects should be considered particularly for any Ecolabel that has 
recycled content requirements and also allows the recycled content amount to be 
communicated.  

The more recent EU Ecolabel for electronic displays (November 2020) does not adopt 
the approach of allowing an average but does still allow claims to be made. However, it 
is the only label to specifically name an existing voluntary scheme that can be used to 
support verification. By referencing EuCertPlast (Recyclass), it is implied that the CoC 
model acceptable under this scheme (currently only controlled blending) is the only 
acceptable one.  

The most recent EU Ecolabel for cosmetic products (October 2021) is the only one to 
reference ISO 22095 (chain of custody models). The assessment and verification criteria 
stipulate that certification following a controlled blending model may be used as 
evidence. Similar to electronic displays, it is somewhat ambiguous as to whether other 
chain of custody models are also acceptable, but the implication is that a mass balance 
method is not. Clarity in this regard should be considered for future criteria as there is 
still opportunity for calculation to be undertaken in different ways leading to different 
results.  

6.5.1.1 Summary 

 Setting recycling content requirements in EU Ecolabel criteria is likely to be easier 
to implement compared to market level targets due to being aimed at the 
product level where very specific criteria can be developed. The voluntary nature 
and the aim of setting high environmental standards also aids in implementation. 

 Recycled content requirements are part of several EU Ecolabel product groups for 
either the product itself or its packaging, however these are inconsistently 
applied. 
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 Whether pre or post-consumer plastic can contribute varies depending upon the 
product type. Definitions for these terms do not have a consistent basis, with 
only one set of EU Ecolabel criteria referencing ISO 14021. It is recommended 
that ISO 14021 be used as a starting point for definitions and clarification on the 
application of these definitions can be determined for each product group. 

 Similarly, the requirement on recycled content in most of the EU Ecolabel 
product groups is ambiguous on the calculation method and it is therefore 
recommended that the recycled content formula presented in ISO 14021 be used 
as the basis for future criteria. 

 Verification requirements for recycled content claims are typically inconsistently 
worded. EN 15343 already provides a set of requirements that can be referenced 
as required evidence in order to provide more consistency for such claims. 

 EU Ecolabel criteria that also allow specific numerical recycled content claims to 
be made also need to specify which chain of custody models are allowable in 
order to make these claims. Currently, none of the product groups recognise that 
it is not possible to make such claims using a mass balance approach. 

6.6 Plastic Recycled Content in Green Public 
Procurement (GPP) 

The European Commission guidance handbook includes advice for contracting 
authorities when it comes to specifying materials and production methods as what a 
product is made of can form a significant part of its environmental impact. The 
handbook highlights that a contracting authority has the right to insist that the product 
being purchased contains a certain percentage of recycled or reused content.   

Despite this there are relatively few criteria for plastic recycled content in GPP.  

The most recent guidance from the JRC on GPP for textiles includes a criterion for 
minimum recycled content of polyester of 20%.306 The verification requirements are in 
line with the recommendations summarised for Ecolabels by including reference to both 
ISO 14021 and EN 15343. However, there is a deliberate move to not specify pre or post-
consumer sources in order to “allow more flexible solutions that best suit the tender”. 

The GPP criteria for computers was revised in 2020, but despite significant discussion on 
the subject, it was decided not to include plastic (or any other material) recycled content 
requirements.307 This was due to the necessity to not overburden with excess criteria 
and therefore to prioritise those which contribute the most environmental benefit. For 

                                                      

 

306 Kofoworola, O, Konstantas, A, Wolf, O, Wilde, D, Garcia, R, and Hidalgo, C (2020) EU Green Public 
Procurement (GPP) Criteria for Textile Products and Services - Guidance Document, Report for European 
Commission, 2020 
307 Felice Alfieri., Javier Sanfélix, David Bernad Beltrán, Christoforos Spiliotopoulos, Kathrin Graulich, Katja 
Moch, and Dietlinde Quack (2021) Revision of the EU Green Public Procurement (GPP) Criteria for 
Computers and Monitors (and extension to Smartphones), Report for European Commission, March 2021 



    

234 

 

computer equipment, this is not the plastics, but the electronics and energy in use. 
There was also significant discussion around a lack of common methodological approach 
to recycled content calculation and verification which meant that significant work would 
be needed for this sector to develop this, but for relatively little gain. The development 
of a general methodology for measuring and verifying recycled content would therefore 
mean that such a barrier is removed and further consideration of such requirements in 
GPP can be given. With EN 45557 (General method for assessing the proportion of 
recycled material content in energy-related products) only recently (2020) being 
introduced, there is a lack of certification schemes that have been developed in response 
and therefore for the purposes of GPP it is early days.  

Similarly, plastic recycled content was also discussed for inclusion in the furniture GPP 
criteria but was ultimately rejected. The lack of a verification system for recycled content 
was cited as a strong reason for this rejection despite referencing EN 15343. This is likely 
to reflect the industry’s lack of experience with plastic supply chain verification rather 
than being a barrier in itself, but nevertheless the lack of a common method may 
prevent this discussion from progressing. 

The GPP criteria for imaging equipment (printers, scanners) does not include a minimum 
recycled content criterion, but requires the plastic recycled content to be declared. 
Whilst a minimum requirement of 25% plastic recycled content was previously proposed 
for this product group it was ultimately reject due to verification requirements similar to 
the issues identified for computers. Not all stakeholders agreed with this due to ongoing 
initiatives to include recycled content in these products and the desire to be recognised 
for these efforts under GPP.308 The finalised requirement to declare recycled content is a 
first step towards creating a minimum threshold but notably, the declaration may 
exclude printed circuit boards, cables, connectors, electronic components, optical 
components, electrostatic discharge (ESD) components, electromagnetic interference 
(EMI) components, and bio-based plastic material. These constitute a large proportion of 
the electrical componentry and therefore the focus is primarily on structural (housings) 
and aesthetic use of plastics. Such exemptions may also be necessary for a more general 
recycled content target for EEE (Section 6.3). 

6.6.1 Summary 

 Whilst being widely recognised as an important consideration, plastic recycled 
content requirements in GPP are not widely adopted. 

 The necessary requirement to keep criteria to a minimum and focus on those 
that have the most impact has largely resulted in the rejection of plastic recycled 
content requirements in GPP. This reflects the nature of the current GPP product 
groups and will not necessarily be the case for future additions. 

                                                      

 

308 Kaps Renata, Vidal-Abarca-Garrido Candela, Gama-Caldas Miguel, Maya-Drysdale Larisa, Viegand Jan 
and and Wood Jonathan (2020) Revision of the EU Green Public Procurement (GPP) Criteria for imaging 
equipment., Report for European Commission, 2020 
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 A key barrier often discussed by stakeholders is the lack of a common method for 
calculation and verification. The recent addition of EN 45557 for energy-related 
products may help to improve this but has yet to be fully considered in GPP 
criteria for such product groups. 
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A.1.0 Member State Questionnaire  

Introduction to the Questionnaire 

This questionnaire forms part of the data gathering for the project “Study to develop 
options for the calculation, verification and reporting of recycled content”. The 
objective of this study is to assist the Commission in developing and assessing a set of 
options to:  

 Develop a general method for the calculation, verification and reporting of 
recycled content of plastics; 

 Refining and detailing the general method for the area of single-use plastic 
beverage bottles setting out clear and detailed rules for the calculation, 
verification and reporting of recycled content that could be directly used in 
formulating the related implementing acts of the Single-Use Plastics (SUP) 
Directive; and 

 Adapting the method to other relevant policy areas than SUP. 

The aims of this survey are as follows: 

 To gain an understanding of any existing policies and practices in Member States 
for calculating, verifying and reporting the amount of recycled plastic content in 
products;  

 To gain an understanding of any existing data regarding recycled content in 
materials and products in the Member States; and 

 To gain an understanding of any developments regarding chemical recycling in 
the Member States. 

This survey is addressed to the Member State waste management policy, planning and 
environmental protection authorities via the Commission’s Expert Group on Waste 
(Single-Use Plastics). Although contributions from different departments may be 
required only one completed questionnaire per Member State shall be submitted. In 
relation to coordinating responses between departments please note, however, the 
timescale below.  

We would very much appreciate detailed responses to the questions to ensure all 
available information is taken into consideration. This questionnaire is organised into 2 
sections: 

1) Questions 
2) Contact details  

Please record your responses in English in the boxes provided under each question (the 
boxes will increase in size as you write). Please be concise where possible, but if you are 
attaching additional documents with your response, please include the document name 
in the response for the relevant question(s) so it is clear which document relates to 
which question. Please complete and return the questionnaire by Friday 4th September 
2020. Many thanks. 
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Background 

Policy context  

Following the European Plastics Strategy, the European Green Deal and Circular 
Economy Action Plan 2.0 made commitments to increase the recycling of plastics, boost 
recycled content and therefore reduce the use of virgin materials, e.g.: 

To increase uptake of recycled plastics and contribute to the more sustainable use of 
plastics, the Commission will propose mandatory requirements for recycled content 
and waste reduction measures for key products such as packaging, construction 
materials and vehicles, also taking into account the activities of the Circular Plastics 
Alliance. 

This makes the use of recycled material as input to the manufacturing process of new 
products a key focus for Government policies. The introduction of a minimum 
mandatory recycled content in new products would drive high quality recycled material. 
However, there are not many examples where a mandatory recycled content targets 
have been used in the past.  

For many materials, once they have been prepared to be manufactured into a product 
(e.g. plastic flakes, metal sheets), distinguishing the proportion of the material derived 
from recycled materials, or primary ones, becomes difficult, if not impossible.  

The European committee for Standardization (CEN) states that: “at present there are no 
reliable technologies for an analytical determination of the recycled content in a material 
or product.”  

Therefore, any approach to measurement of use of Post-Consumer Recyclate (PCR) is 
likely to rely upon a chain of custody approach whereby materials are traced from at 
least the last point at which it is known that the content is from a secondary source to 
incorporation into final product. This has its challenges, as the supply chain is complex 
and polymer manufacturers tend to blend virgin and recycled material to meet certain 
specifications on a batch-by-batch basis, thereby leading to batch-wise variability, and 
complicating traceability (depending on what is required). However, some mechanism 
must be developed to ensure any relevant recycled content targets are accurately and 
consistently measured across the Member States to ensure a level playing field related 
to compliance. 

Hence, the main focus of this study is about investigating and developing methods for 
the calculation, verification and reporting of recycled content in plastic products to allow 
the monitoring of compliance and enforcement of recycled content requirements, such 
as those presented in the recent Directive on the Reduction of the impact of certain 
plastic products on the environment (otherwise known as the Single-use Plastics 
Directive, SUPD).309 

                                                      

 

309 DIRECTIVE (EU) 2019/904 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 5 June 2019 on the 
reduction of the impact of certain plastic products on the environment 



    

239 

 

There are two key areas in this study, first to develop a method for the calculation of 
recycled content to monitor compliance with Article 6(5) of the Directive:  

‘With regard to beverage bottles listed in Part F of the Annex, each Member State 
shall ensure that 

3. From 2025, beverage bottles listed in Part F of the Annex which are 
manufactured from polyethylene terephthalate as the major component (‘PET 
bottles’) contain at least 25% recycled plastic, calculated as an average for all 
PET bottles placed on the market on the territory of that Member State; and 

4. From 2030, beverage bottles listed in Part F of the Annex contain at least 30% 
recycled plastic, calculated as an average for all such beverage bottles placed 
on the market on the territory of that Member State.  

By 1 January 2022, the Commission shall adopt implementing acts laying down the 
rules for the calculation and verification of the targets established in the first 
paragraph of this paragraph. Those implementing acts shall be adopted in 
accordance with the examination procedure referred to in Article 16(2).’ 

And a second area, is around the monitoring of the achievement of these requirements 
by implementing a common format for reporting data and information on recycled 
content as stipulated in Article 13(1)(e) and 13(4) 

‘1. Member States shall, for each calendar year, report to the Commission the 
following:  

(e) information on recycled content in beverage bottles listed in Part F of 
the Annex to demonstrate the attainment of the targets laid down in Article 6(5)’  

‘4. By 1 January 2022, the Commission shall adopt implementing acts laying down 
the format for reporting data and information in accordance with points (e) and (f) of 
paragraph 1 and with paragraph 2 of this Article.’ 

This questionnaire will help feed into the initial development of general principles for 
calculating and verifying recycled content, in part, through assessing existing approaches 
and relevant schemes.  
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Questions 

Whilst the focus of the study is on recycled content in plastics, please provide any 
information relating to recycled content in any material / product stream as the 
principles may also be of relevance for plastics. 

1. Have you implemented or are you planning to implement any policy(ies) (targets, 
fiscal instruments etc) that covers the monitoring of recycled content in any waste 
stream? If so, please give details of the policy(ies) and the approach being taken to 
calculate, monitor and verify the amounts of recycled content. 

 

2. Do you have in place or do you foresee any mandatory scheme to increase levels of 
recycled content in products, or are you aware of any industry voluntary agreements in 
your country? If so, please provide links to these including how they are intending to 
calculate, monitor and verify the amounts. 

 

3. Do you already collect data on the levels of recycled content in any material / 
product placed on the market? If so, please provide links or attached further documents. 

 

4. Please describe any Chain of Custody schemes referred to in your countries’ existing 
or upcoming policies (these could also include sustainability certifications, organic 
certification, hazardous substances, criterion for Green Public Procurement, national 
Eco-lables etc). 

 

5. Are there plans underway in your country to build facilities to conduct chemical 
recycling of plastics? If so, please outline in as much detail as possible the proposed 
technology to be used, the current stage of development and the annual capacity of 
these facilities. 
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6. If chemical recycling of plastics is already underway on a trial basis or planned in your 
country, will there be processes in place to track the amounts of recycled content in 
different output streams through the process? If yes, please describe these tracking 
processes. 

 

7. Please describe any digital waste tracking systems that are in place or are being 
planned in your country that could help trace materials through the waste value chain. If 
digital tracking is in place in your country, please clarify whether this also covers waste 
which has been imported from outside your Member State. 

 

Contact Details 

Please could you provide contact details for all relevant personnel in the event that 
clarifications are required (name, position, email, telephone number, Member State 
Ministry/Department/Authority): 

Person 1  

Person 2  

Person 3  

Person 4 etc  
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A.2.0 Industry Questionnaire   

Introduction to the Questionnaire 

This questionnaire forms part of the data gathering for the project “Study to develop 
options for the calculation, verification and reporting of recycled content” which is 
being conducted by Eunomia Research & Consulting Ltd for the Directorate General for 
the Environment of the European Commission. The objective of this study is to assist the 
Commission in developing and assessing a set of options to:  

 Develop a general method for the calculation, verification and reporting of 
recycled content of plastics; 

 Refine  the method for single-use plastic beverage bottles setting out clear and 
detailed rules for the calculation, verification and reporting of recycled content 
that could be directly used in formulating the related implementing acts of the 
Single-Use Plastics (SUP) Directive; and 

 Adapting the method to other relevant policy areas than SUP. 

The aims of this survey are as follows: 

 To gain an understanding of any existing policies and practices in Member States 
and elsewhere for calculating, verifying and reporting the amount of recycled 
plastic content in products; and 

 To gain an understanding of any existing data regarding recycled content in 
materials and products. 

We would very much appreciate detailed responses to the questions to ensure all 
available information is taken into consideration. This questionnaire is organised into 2 
sections: 

 Questions 

 Contact details  

Please record your responses in English in the boxes provided under each question (the 
boxes will increase in size as you write). Please be concise where possible, but if you are 
attaching additional documents with your response, please include the document name 
in the response for the relevant question(s) so it is clear which document relates to 
which question. Please complete the questionnaire by 5th November 2020. 

Background 

Policy context  

Following the European Plastics Strategy, the European Green Deal and Circular 
Economy Action Plan 2.0 made commitments to increase the recycling of plastics, boost 
recycled content and therefore reduce the use of virgin materials, e.g.: 

To increase uptake of recycled plastics and contribute to the more sustainable use of 
plastics, the Commission will propose mandatory requirements for recycled content 
and waste reduction measures for key products such as packaging, construction 



    

243 

 

materials and vehicles, also taking into account the activities of the Circular Plastics 
Alliance. 

This makes the use of recycled material as input to the manufacturing process of new 
products a key focus for Government policies. The introduction of a minimum 
mandatory recycled content in new products would drive high quality recycled material. 
However, there are not many examples where a mandatory recycled content targets 
have been used in the past.  

For many materials, once they have been prepared to be manufactured into a product 
(e.g. plastic flakes, metal sheets), distinguishing the proportion of the material derived 
from recycled materials, or primary ones, becomes difficult, if not impossible.  

The European committee for Standardization (CEN) states that: “at present there are no 
reliable technologies for an analytical determination of the recycled content in a material 
or product.”  

Therefore, any approach to measurement of use of Post-Consumer Recyclate (PCR) is 
likely to rely upon a chain of custody approach whereby materials are traced from at 
least the last point at which it is known that the content is from a secondary source to 
incorporation into final product. This has its challenges, as the supply chain is complex 
and polymer manufacturers tend to blend virgin and recycled material to meet certain 
specifications on a batch-by-batch basis, thereby leading to batch-wise variability, and 
complicating traceability (depending on what is required). However, some mechanism 
must be developed to ensure any relevant recycled content targets are accurately and 
consistently measured across the Member States to ensure a level playing field related 
to compliance. 

Hence, the main focus of this study is about investigating and developing methods for 
the calculation, verification and reporting of recycled content in plastic products to allow 
the monitoring of compliance and enforcement of recycled content requirements, such 
as those presented in the recent Directive on the Reduction of the impact of certain 
plastic products on the environment (otherwise known as the Single-use Plastics 
Directive, SUPD).310 

There are two key areas in this study, first to develop a method for the calculation of 
recycled content to monitor compliance with Article 6(5) of the Directive:  

‘With regard to beverage bottles listed in Part F of the Annex, each Member State 
shall ensure that 

5. From 2025, beverage bottles listed in Part F of the Annex which are 
manufactured from polyethylene terephthalate as the major component (‘PET 
bottles’) contain at least 25% recycled plastic, calculated as an average for all 
PET bottles placed on the market on the territory of that Member State; and 

                                                      

 

310 DIRECTIVE (EU) 2019/904 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 5 June 2019 on the 
reduction of the impact of certain plastic products on the environment 
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6. From 2030, beverage bottles listed in Part F of the Annex contain at least 30% 
recycled plastic, calculated as an average for all such beverage bottles placed 
on the market on the territory of that Member State.  

By 1 January 2022, the Commission shall adopt implementing acts laying down the 
rules for the calculation and verification of the targets established in the first 
paragraph of this paragraph. Those implementing acts shall be adopted in 
accordance with the examination procedure referred to in Article 16(2).’ 

And a second area, is around the monitoring of the achievement of these requirements 
by implementing a common format for reporting data and information on recycled 
content as stipulated in Article 13(1)(e) and 13(4) 

‘1. Member States shall, for each calendar year, report to the Commission the 
following:  

(e) information on recycled content in beverage bottles listed in Part F of 
the Annex to demonstrate the attainment of the targets laid down in Article 6(5)’  

‘4. By 1 January 2022, the Commission shall adopt implementing acts laying down 
the format for reporting data and information in accordance with points (e) and (f) of 
paragraph 1 and with paragraph 2 of this Article.’ 

This questionnaire will help feed into the initial development of general principles for 
calculating and verifying recycled content, in part, through assessing existing approaches 
and relevant schemes. 

Questions 

Whilst the focus of the study is on recycled content in plastics, please provide 
information relating to Chain of Custody of other materials / product streams, as the 
principles may also be of relevance for plastics. Where applicable, it would be helpful to 
understand how these are certified and who the certifying body is. 

1. Have you implemented or are you aware of any verification/Chain of Custody schemes 
in your industry that cover the monitoring of recycled content in products placed on the 
market? If so, please provide details of the scheme and the approach being taken to 
calculate, monitor, verify and certify the amounts of recycled content. Please also 
provide contact details of the scheme coordinator if possible. 

 

2. Please describe any verification/Chain of Custody schemes, whether certified or not, 
that you are aware of in your industry which do not specifically relate to monitoring of 
recycled content in products. This could include for example, sustainability certifications, 
organic certifications, hazardous substances, criteria for Green Public Procurement, 
national eco-labels etc. Please provide contact details of the coordinating body if 
possible. 
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3. Do you have in place or are you aware of any plans to introduce schemes/policies to 
increase the levels of recycled content in products, or are you aware of any industry 
voluntary agreements in your sector? If so, please provide details of these, including how 
they are intending to calculate, monitor and verify the amounts. Please provide contact 
details of the scheme coordinator if possible. 

 

4. Do you already collect data on the levels of recycled content in products placed on 
the market? If so, please provide details and attach any relevant documents. 

 

Contact Details 

Please could you provide contact details for all relevant personnel in the event that 
clarifications are required (name, position, email, telephone number, company name): 

Person 1  

Person 2  

Person 3  

Person 4 etc  
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A.3.0 Literature Review of Current Practice  

The list of potentially relevant systems provided in this report should not be considered 
as an exhaustive list. They are the result of initial desk-based research and those 
mentioned by industry stakeholders in their surveys (see the Industry Questionnaire in 
Appendix A.2.0) for research conducted between Summer 2020 and Spring 2021. 

The review includes 24 schemes in total, both European and North American, which are 
split into four sub-categories in order of relevance to the current study.  

1) Schemes that certify recycled content in plastic products; 

 Recyclass Recycled Plastics Traceability Certification 

 EUCertPlast Audit Scheme 

 Instituto per la Promozione della Plastiche da Riciclo (IPPR) Plastica 
Seconda Vita 

 RAL Gütezeichen Wertstoff PET  

 Polycert Europe  

 Quality Assurance of Content and Eco-data of Recycled materials in 
Polymeric Products  

4) Schemes that certify recycled content including plastics; 

 The Recycled Claim Standard 

 The International Sustainability and Carbon Certification (ISCC) Plus  

 UL Recycled Content Validation 

 Recycled Material Standard 

 RSB Global Advanced Products Certification 

 REDcert2 

5) Schemes that certify recycled content excluding plastics; 

 FSC Chain of Custody Certification 

 The Aluminium Stewardship Initiative 

6) Tracking systems. 

 The International Material Data System 

 Substances of concern in articles as such or in complex objects 

 EU system for traceability and security features in the field of tobacco 
products  

 ChainVine 

 Marine Stewardship Council 

 IBM Food Trust 

Despite the varying nature of the schemes and the quality of the publicly available 
information, each review attempts to follow a similar structure, to make the schemes 
both insightful and comparable: 
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 Description of the system 
o Important definitions 
o Certification and label variables 
o Traceability  
o Auditing obligations 
o Chain of Custody models 
o Labels distinctions 

 Summary of the relevance for the calculation, verification and reporting of 
recycled content 

o Weight of this scheme to our study 
o Significant attributes 

A.3.1 Existing Schemes that Certify Recycled Plastic 

Content in Products 

A.3.1.1 Key Findings for Existing Schemes that Certify Recycled Content 

Plastic Products 

The most relevant schemes usually include pre-consumer waste as recycled content. 
The wording varies slightly from scheme to scheme, but generally the definition of pre-
consumer used in ISO 14021 is respected. However, there is some potential to interpret 
this definition in several ways.  

Generally, strict attention is paid to traceability of materials. In that regard, schemes 
tend to detail long lists of information that each site in the supply chain should record. 
Recyclass for example, requires supplier information, certification for all recycled input, 
technical specifications for all recycled input, and weight of all incoming input.311 The 
schemes often ask for a stock management system to be in place for the same reason.  

Regarding labels, some schemes recognise the importance of differentiating pre-
consumer from post-consumer waste in their final claims. For example, IPPR attributes 
five different labels, including ’30-100% material derived from separate collection’, ’30-
100% material derived from industrial waste’, and ’30-100% material derived from a 
mix of both’.312 Furthermore, some schemes do not permit any labelling to be used if 
the recycled content does not meet a certain threshold. For example, the RAL 

                                                      

 

311 Recyclass (2020), Recycled Plastics Traceability Certification Audit Scheme, July 2020 
312 IPPR Plastics Seconda Vita (2018), REGOLAMENTO certificazione e mantenimento della certificazione, 
https://www.ippr.it/images/modulistica/Regolamento-certificazione-PSV-2018.pdf 
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Gütezeichen Wertsoff PET (the RAL Quality Mark for Recycled PET) can only be claimed 
for if 25% or more of a beverage bottle is made from recycled content.313  

A.3.1.2 Key Findings for Existing Schemes that Certify Recycled Content 

Including Plastics 

Most of the characteristics described above do not differ for the schemes that certify 
recycled content, including but not limited to plastics. However, there are a few 
additional traits highlighted in the literature review that could inform the present study.  

With regards to traceability, certification of products usually requires that the entirety 
of a supply chain is certified. In ISSC Plus for example, each recipient of material must 
verify the validity of a supplier’s certification before accepting any input.314  

The schemes provide extensive information concerning auditing requirements. Every 
scheme requires that strict auditing be carried out by an independent third parties 
before certification is attributed to any site. In REDcert2, audits usually entail verifying 
the mass balance calculation, material flows, processes, tools, raw materials used and 
products sold.315 Audits are required to take place on an annual basis.  

Mass balance is again the most frequently adopted chain of custody model. However, 
the Recycled Material Standard also permits a Book and Claim model. It allows 
certificates to be traded, which it refers to as ‘Attribute(s) of Recycled Content’(ARCs), 
though within certain limitations. ARCs can only be generated once for the same base 
material and whichever organisation wishes to participate in such trade should submit 
an application to GreenBlue (responsible organisation) and uphold the GreenBlue Good 
Practice Principles.  

Of note are other restrictions to labels. REDcert2 does not allow any claims related to 
final product biomass content. For example: “X% of the fossil-based raw materials 
required for the manufacturing of this product were replaced in the production site by 
biomass certified as sustainable”.316 Mass balance prevents the manufacturer from 
knowing the exact content percentage in a product, therefore a more accurate claim is 
shared with consumers. RMS has also decided that if a recycled material has at any 
point been mixed with a virgin material in a mass balance chain of custody, no average 
recycled content percentages may be attributed to the products.317  

                                                      

 

313 Gütegemeinschaft Wertstoffkette PET-Getränkeverpackungen, https://www.wertstoff-
pet.de/en/about-us/ 
314 ISCC System GmbH (2019), ISCC PLUS Version 3.2, https://www.iscc-system.org/wp-
content/uploads/2020/01/ISCC-PLUS-System-Document_V3.2.pdf 
315 REDcert (2018), REDcert2 scheme principles for the use of biomass-balanced products in the chemical 
industry, https://www.redcert.org/images/SP_RC%C2%B2_Biomass-balanced_products_V1.0.pdf 
316 Ibid. 
317 RMS (2020), Recycled Material Standard Framework, 
https://standards.nsf.org/apps/group_public/download.php/56542/RMS_FinalDraft-11-9-2020.pdf. 
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A.3.1.3 Key Findings for Existing Schemes that Certify Recycled Content 

Excluding Plastics 

There is less to learn from existing schemes that certify recycled content, excluding 
plastic materials. The Aluminium Stewardship Initiative (ASI) and FSC Recycled have 
similar characteristics to those of more relevant schemes already described above. The 
entire supply chain must be certified and a marketing credit system is allowed under the 
ASI. Meanwhile FSC Recycled permits pre-consumer and adopts a mass balance chain of 
custody approach.  

Of note is perhaps that FSC Recycled allows two forms of mass balance accounting: a 
credit system and a percentage system. The credit system entails converted recycled 
input into credits in a credit account, and when FSC products contained a portion of 
recycled input are sold, the appropriate amount of credits is deducted from the account. 
FSC compares a credit account to a bank account. Only when you have added credits to 
the account again can you sell more products with the recycled content claims. Whereas 
the percentage system is typically used by other schemes, whereby a percentage of FSC-
certified and/or recycled content is calculated based on the contributing inputs relative 
to the overall quantity of inputs. 

A.3.1.4 Key Findings for Existing Tracking Systems 

Existing tracking systems do not provide any information on plastics, recycled content, 
or the calculation, verification and reporting thereof. Nonetheless they offer good 
insight into modern tracking technologies. Most of them ensure a common database 
that is present along the supply chain. ChainVine and IBM Food Trust go so far as to 
implement Blockchain technology.318, 319  

Such tools could inspire more advanced methods of recycled content verification and 
reporting, especially considering that not one of the recycled content focused schemes 
explored in the context of this literature review contained mention of a common online 
database. The schemes demand that abundant records are taken throughout the supply 
chain but do not specify in what form. A common database could simplify recycled 
content reporting, and facilitate auditing.  

 

                                                      

 

318 Chainvine (2020) What we do, https://chainvine.com/. 
319 IBM (2018), Uncovering food fraud along the supply chain, 
https://www.ibm.com/downloads/cas/YDKZAB6O. 
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A.3.1.5 Recyclass Recycled Plastics Traceability Certification 

 This is a voluntary audit scheme developed by Plastics Recyclers Europe and designed 
to track the content of recycled plastic in products from all industries. The scheme is 
based on two main principles in accordance with the definitions of ISO 22095: 1) 
Traceability and 2) Chain of Custody.320 

Description of the System 

The scheme permits and defines pre-consumer material as:  

“The material diverted from the waste stream during a manufacturing process. This 
term excludes re-utilized material, such as rework, regrind or scrap that has been 
generated in a given process and is capable of being reclaimed within that same 
process.”321 

Each site must record:   

 supplier information (contact details, code and validity of certification, 
description of input, purchasing documentation of recycled content input)  

 certification for all certified recycled input (the certificate and summary sheet 
including the list of certified products) 

 specifications for batches of certified recycled content (polymer type, product 
code identifiable per each individually purchase certified recycled input, volume, 
recycled content information according to Certified Recycled Input Certification) 

 weight of incoming batches, product code and date of delivery  

 all materials that go into a production process including certified recycled input, 
additives, master batches, virgin material or non-certified recycled input, 
scrap/regrind material recirculated in the process, output, rejections.  

Certified recycled stock must be identifiable with a product code linked to the supplier 
and each site must have a stock management system that records the following 
movements:  

 certified recycled input and output; and 

 regrind/scrap material that is recirculated into the production process. 

Recyclass entails a mass balance Chain of Custody approach.322  

                                                      

 

320 https://recyclass.eu/recycled-content/  
321 Recyclass (2020), Recycled Plastics Traceability Certification Audit Scheme v1.0, 
https://recyclass.eu/wp-content/uploads/2020/07/Certification-Traceability-of-recycled-Plastics-Audit-
Scheme-21-07-2020-1.pdf   
322 Recyclass (2020), Recycled Plastics Traceability Certification Audit Scheme v1.0, 
https://recyclass.eu/wp-content/uploads/2020/07/Certification-Traceability-of-recycled-Plastics-Audit-
Scheme-21-07-2020-1.pdf   

https://recyclass.eu/recycled-content/
https://recyclass.eu/wp-content/uploads/2020/07/Certification-Traceability-of-recycled-Plastics-Audit-Scheme-21-07-2020-1.pdf
https://recyclass.eu/wp-content/uploads/2020/07/Certification-Traceability-of-recycled-Plastics-Audit-Scheme-21-07-2020-1.pdf
https://recyclass.eu/wp-content/uploads/2020/07/Certification-Traceability-of-recycled-Plastics-Audit-Scheme-21-07-2020-1.pdf
https://recyclass.eu/wp-content/uploads/2020/07/Certification-Traceability-of-recycled-Plastics-Audit-Scheme-21-07-2020-1.pdf
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Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The Recyclass Audit Scheme is immediate relevance to the study as it certifies plastic 
recycled content in products. Of particular interest to the study is the importance it 
attributes to traceability, through detailed records and adequate stock management 
systems.  

A.3.1.6 EUCertPlast Audit Scheme 

EUCertPlast is a voluntary European wide certification for recyclers of post-consumer 
plastic waste. The aim of the scheme is to recognise plastic recyclers operating at a high 
standard. The scheme is based on the European Standard EN 15343:2007 and was 
designed to encourage environmentally friendly plastics recycling. 

Certification focuses on material traceability throughout the recycling process, 
assessment of conformity, management systems, environmental and administrative 
operating standards and associated legal compliance as well as recycled content 
calculation in the end product. 

Description of the System 

Pre-consumer waste is permitted and defined as: 

“Covering material diverted from the waste stream during a manufacturing process. 
This excludes re-utilized material, for example rework, regrind or scrap that has been 
generated in a given process and is capable of being reclaimed within that same 
process.”323 

Certification is issued for each recycling process at a specific site and is valid for one year. 
Recycling companies can be awarded one of three different levels of traceability by the 
auditor in their final report.324 

Each batch of recycled plastic should be identifiable. The scheme also requires that 
information is recorded on all input materials as well as all produced materials/products. 
In this way batches of input plastic waste and recycled output can be traced back to the 
supplier of the waste. As in the case of Recyclass system, the certified plant must use a 
stock management system to record all stock movements and weight of stock present at 
all times.325  

The recycler who wants to be certified can select its auditor or be assigned one. The 
audit includes calculating the post-consumer recycled content independently from the 

                                                      

 

323 EuCertPlast (2019), EuCertPlast Audit Scheme version 4.0, https://1f7abe71-4bd0-4d04-b624-
3dc730f68524.filesusr.com/ugd/dda42a_1849580fe9ca4de6b9e3c14f7ab30814.pdf 
324 Ibid. 
325 Ibid. 

https://1f7abe71-4bd0-4d04-b624-3dc730f68524.filesusr.com/ugd/dda42a_1849580fe9ca4de6b9e3c14f7ab30814.pdf
https://1f7abe71-4bd0-4d04-b624-3dc730f68524.filesusr.com/ugd/dda42a_1849580fe9ca4de6b9e3c14f7ab30814.pdf
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pre-consumer waste, and when possible differentiating household from commercial 
post-consumer waste.326  

EuCertPlast uses a mass balance approach to calculate participants’ recycled content.327 

For recyclers producing recycled material that will be in contact with food the scheme 
has additional requirements: 

 authorisation from the European Food Safety Authority; 

 meet traceability level 1; 

 show specific evidence of storage conditions, the stock management system and 
quality management.328 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

EUCertPlast is separate from previously described schemes in that it applies to recyclers 
rather than an entire supply chain or final product. It remains relevant to the study due 
to its focus on plastic and insight into recyclers specifically. 

Of note is that it attributes a specific level of traceability to the recycler, that auditors 
can be chosen by the recyclers themselves and that the scheme enforces additional rules 
on food grade materials.  

A.3.1.7 Istituto per la Promozione delle Plastiche da Riciclo (IPPR) – 

Plastica Seconda Vita 

Plastica Secunda Vita is a voluntary product certification scheme that certifies recycled 
plastic. It was developed in Italy and was designed to make recycled plastic products 
more visible and identifiable to public administrations and companies with 
predominantly public capital. 

Description of the System 

The scheme includes pre-consumer plastic waste as recycled content, which is identifies 
as: 

“Materials or objects deriving both from the production and from the transformation 
of polymers thermoplastic or thermosetting, with or without additives with fillers or 
materials reinforcement, of which the producer / holder discards or intends or is 
obliged to discard, to deliver them to operators authorized for waste collection and 
management”.  

The certification provides different labels depending on the category of waste:  

 30-100% material derived from separate collection; 

 30-100% material derived from industrial waste; 
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 30-100% material derived from a mix of both; 

 materials for contact with food and complying with relevant regulations; 

 materials derived from reusable bags. 

Amongst other obligations, certification requires a company to provide the following: 

 documentary traceability for the recycled materials from final product to original 
waste; 

 a register for materials used in the production processes; 

Audits are performed once a year. The certification body reviews the documentation 
before an audit is carried out in the field. IPPR has a centralized register of auditors, who 
are appointed by the certification body to do the audit. The certification body verifies 
the mass balance calculation during the audit. It checks that the quantities of products 
manufactured and the relative percentages of recycled material used are compatible 
with the raw materials used, taking into account the losses incurred during all phases. 

The system is based on mass balance approach, that takes losses incurred at each phase 
into account.  

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The IPPR Plastica Seconda Vita scheme presents similar attributes to previous schemes: 
strict traceability and auditing, and a mass balance approach. However, it also identifies 
and differentiates between plastic waste origins in its labels. 

A.3.1.8 RAL Gütezeichen Wertstoff PET (RAL Quality Mark for Recyclable 

PET) 

RAL Gütezeichen are quality marks attributed to German services or products of high 
quality to make them more easily identifiable to consumers. Multiple companies or 
associations can come together to create a specific quality mark.  

Description of the System 

A group of companies apply to RAL to found a Quality Assurance Association together 
and ultimately create their own quality mark. RAL then carries out a verification process 
involving relevant industry stakeholders before approving the new quality mark. It has 
uniform specifications for members provided by the Quality Assurance Association. Over 
160 different RAL quality marks already exist, spanning all types of sectors.329  

In 2014, several companies founded the “Resource Chain of PET Beverage Containers” 
Quality Assurance Association and created the RAL Quality Mark for Recyclable PET. Its 

                                                      

 

329 RAL Deutsches Institut für Gütesicherung und Kennzeichnung, https://www.ral-
guetezeichen.de/en/what-are-ral-guetezeichen-quality-marks/the-path-to-creating-a-ral-guetezeichen-
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purpose is to promote the use of recycled PET in beverage bottles. The quality mark can 
only be attributed to bottles containing at least 25 per cent recycled content.330  

It may be attributed to: 

 “PET recyclers for the production of recyclates for food contact (food grade); 

 Preform manufacturers; 

 Beverage producers (bottlers) of mineral waters and soft drinks”.331 

There is limited publicly available information regarding conditions of the quality mark 
and traceability. According to the online website, recyclers must adhere to certain 
requirements along the whole recycling process (incoming materials, process control and 
outgoing materials), such as: 

 Compliance with Regulation (EC) 282/2008 (which pertains to recycled plastic 
materials intended to come into contact with foods);  

 “Only material from collection systems for PET beverage packaging may be used; 

 Only machines for the production of food-grade granulate and flakes may be 
used”.332 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

 The RAL Quality Mark for Recyclable PET constitutes the only existing certification 
scheme specifically related to recycled content in single use plastic beverage bottles. It is 
therefore closely linked to the focus of this study. Understanding the schemes 
calculation methodology will be a valuable step to determining the best way forward. A 
more in-depth evaluation is necessary and should take place through interviews (due to 
the lack of available information online).  

A.3.1.9 Polycert Europe 

Polycert Europe is a consortium of nationally accredited certification bodies with a focus 
on harmonizing and facilitating the verification and auditing of volumes reported into 
the MORE (Monitoring Recyclates for Europe) platform,333 a digital platform that was 
established to monitor the use of recycled polymers in the European plastics converting 

                                                      

 

330 Gütegemeinschaft Wertstoffkette PET-Getränkeverpackungen, https://www.wertstoff-
pet.de/en/about-us/ 
331 RAL Deutsches Institut für Gütesicherung und Kennzeichnung, https://www.ral-
guetezeichen.de/en/what-are-ral-guetezeichen-quality-marks/the-path-to-creating-a-ral-guetezeichen-
quality-mark/ 
332 Gütegemeinschaft Wertstoffkette PET-Getränkeverpackungen, https://www.wertstoff-
pet.de/en/recycler-2/ 
333 Polycert Europe (2021), Homepage, https://www.polycerteurope.eu/  
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industry.334 Its goal is to be an umbrella compliance scheme setting an international 
standard. 

The consortium was launched in October 2020 by Centexbel-VKC and the Belgian Quality 
association (BQA) in collaboration with the European Rug and Carpet Association (ECRA), 
the European Plastic Converters (EuPC) and the European Single Ply Waterproofing 
Association (ESWA).335 

Description of the System 

Polycert Europe aims to harmonize existing verification schemes (e.g. Plastica Seconda 
Vita, RAL and AENOR) and is based on the principle of third-party auditing.  

The scheme is built on principles for quality certification according to ISO 9001 and uses 
the definitions from ISO 14021 to calculate the content of recycled materials in new 
products.336   

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

There is little publicly available information for the scheme, as it was only initiated in 
2020. However, as the scheme aims to harmonize other existing systems, it would be 
beneficial at a later stage to uncover what discrepancies Polycert believes exist that need 
to be resolved.  

A.3.1.10 Quality Assurance of Content and Eco-data of Recycled Materials 

in Polymeric Products (QA-CER) 

This certification scheme was developed by the certification body BQA in partnership 
with the laboratories Centexbel and Flemish Plastics Centre. The scheme’s objective is to 
certify companies that produce plastic recyclates and/or use them in extrusion 
processes. A QA-CER certificate can be received by a company for all or some of its 
activities. 

Description of the System 

The certification scheme defines a recyclate as:  

“A raw material resulting from a recycling process (as defined in CEN TR 15353: 
recycling = processing in a production process of [plastic] waste materials for the 
original purpose or for other purposes but excluding energy recovery) where the 

                                                      

 

334 More Platform (2021), Homepage, https://www.moreplatform.eu/  
335 Centexbel (2020), PolyCert Europe opgericht, https://www.centexbel.be/nl/nieuws/polycert-europe-
opgericht  
336 Polycert Europe (2021), Homepage, https://www.polycerteurope.eu/  
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chemical structure of the raw material is not significantly altered, or a waste flow 
used as a raw material”.337 

It appears to accept pre-consumer waste though does not clarify its delineations in 
online information.  

There are three levels of the QA-CER certificate:  

 Level 1, the most basic, is a system certificate  

 Level 2 is a system and product certificate  

 Level 3 is a system and product certification with special focus upon eco-
parameters 

The certification scheme requires that incoming goods have the necessary information 
regarding recyclate content. The organisation must be able to identify the recyclate 
throughout the production process for the product. The applicant must also provide 
proof that recyclate flows are followed up, including records of the end products 
containing recyclate.  

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The QA-CER scheme presents some similar characteristics to other schemes, such as 
strict record taking. A new element to this scheme is that it provides the possibility of 
certification at both the system level and the product level.  

A.3.2 Existing systems that certify recycled content in 

products including plastic materials 

A.3.2.1 The Recycled Claim Standard 

The Recycled Claim Standard (RCS) is a voluntary standard run by the non-profit 
organisation TextileExchange. The goals of the standard are threefold: 1) To align 
recycled definitions across multiple applications, 2) to verify the recycled content in 
products and 3) to provide customers with a tool to make informed decisions.338 
Technically, all actors involved in material recycling can apply for certification, however it 
is predominantly used by actors in the textiles industry.  

This is a Chain of Custody standard that forms the basis for all of the TextileExchange 
standards.339  

                                                      

 

337 Quality Assurance of Content and Eco-data of Recycled materials in Polymeric Products (QA-CER) 
(2017), Recycled Content, https://www.centexbel.be/sites/default/files/node/brochure/vereistenqa-
cerv2e_0.pdf  
338 Textile Exchange (2020) Recycled Claim Standard (RCS) + Global Recycled Standard (GRS), 
https://textileexchange.org/standards/recycled-claim-standard-global-recycled-standard/  
339 https://textileexchange.org/standards/content-claim-standard/  

https://www.centexbel.be/sites/default/files/node/brochure/vereistenqa-cerv2e_0.pdf
https://www.centexbel.be/sites/default/files/node/brochure/vereistenqa-cerv2e_0.pdf
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https://textileexchange.org/standards/content-claim-standard/


    

 257 

 

Description of the System 

TextileExchange considers pre-consumer material as recycled content, and defines it as: 

“Material diverted from the waste stream during a manufacturing process. Excluded 
is reutilization of materials such as rework, regrind or scrap generated in a process 
and capable of being reclaimed within the same process that generated it.” 

Claim requirements are extensive but differ between material recyclers and those 
involved in the production and trade of RCS products. Material recyclers who collect 
their own re-claimed material, as defined by ISO 14021:1999,340 will also need to keep 
records “to verify their volume of recycling.” This requires the following records:341 

 Records of all materials entering the recycling process; 

 Description of reclaimed material and the stage where the waste was collected; 

 Any other relevant transfer notes. 

When audited, the fraction of material that is recycled internally is compared with 
similar companies in the industry to ensure that companies do not recycle excessive 
amounts of material internally to inflate their recycling rate. 
The Recycled Claim Standard appears to involve a mass balance Chain of Custody 
approach.  

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The RCS is adapted to work with all types of recycled content. Of particular note are the 
controls around pre-consumer waste designed to avoid any over-inflation of recycled 
waste content.  

A.3.2.2 International Sustainability and Carbon Certification Plus  

International Sustainability and Carbon Certification Plus (ISCC Plus) is a global voluntary 
certification system that certifies sustainable, deforestation-free and traceable supply 
chains for materials from agriculture, forestry as well as waste and residue raw 
materials, non-bio renewables and recycled carbon materials and fuels.  

Description of the System  

The ISCC Plus system is a Chain of Custody standard that can be applied to all markets 
including chemical and energy markets, but also food and animal feed.342  

                                                      

 

340  ISO (1999) ISO 14021:1999 Environmental labels and declarations — Self-declared environmental 
claims (Type II environmental labelling), https://www.iso.org/obp/ui/#iso:std:iso:14021:ed-1:v1:en  
341 Textile Exchange (2017) Recycled Claim Standard v. 2.0, https://textileexchange.org/wp-
content/uploads/2017/06/Recycled-Claim-Standard-v2.0.pdf 
342 ISCC System GmbH (2019), ISCC PLUS Version 3.2, https://www.iscc-system.org/wp-
content/uploads/2020/01/ISCC-PLUS-System-Document_V3.2.pdf  

https://www.iso.org/obp/ui/#iso:std:iso:14021:ed-1:v1:en
https://textileexchange.org/wp-content/uploads/2017/06/Recycled-Claim-Standard-v2.0.pdf
https://textileexchange.org/wp-content/uploads/2017/06/Recycled-Claim-Standard-v2.0.pdf
https://www.iscc-system.org/wp-content/uploads/2020/01/ISCC-PLUS-System-Document_V3.2.pdf
https://www.iscc-system.org/wp-content/uploads/2020/01/ISCC-PLUS-System-Document_V3.2.pdf
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It allows and defines post-industrial material as:  

"covers e.g. material derived from waste streams during the system user's 
manufacturing processes; Material that is reused in the same production process 
and/or can be assigned to the categories of rework, regrind or scrap generated 
cannot be claimed as "circular".343 

For a material to be certified it requires that the whole upstream supply chain starting 
with point of origin (e.g. farm/ plantation) is entirely ISCC certified. Each recipient of 
sustainable material must verify the validity of the supplier’s ISCC certificate. The 
certificate is valid for one year. 

All units that would like to receive an ISCC certificate are subject to an audit conducted 
by a certified body.  

The certificate uses a mass balance system for the calculation of the recycled material on 
a bookkeeping basis. The mass balance must be site-and scope-specific. 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The ISCC standard contains clear guidelines on what is considered as waste material, 
how to calculate the share of certified material and what is needed to be in place to 
allow the entire product value chain to be certified. The certification is site based and 
the recipient of the material is responsible for verifying the suppliers’ ISCC certificate.  

A.3.2.3 UL Recycled Content Validation 

UL is a private company based in the United States that provides a variety of 
certification, testing and benchmarking solutions on a commercial basis. Their Recycled 
Content Validation scheme focuses on certifying the pre-consumer, post-consumer, 
closed loop as well as total recycled content in products. UL uses its own standard for 
the certification called UL 2809, Environmental Claim Validation Procedure (ECVP) for 
Recycled Content.344 

Description of the System 

UL includes pre-consumer material under this scheme:  

“Material that has never reached the end user, having been diverted from the waste 
stream during a manufacturing process. Excluded is the reutilization of materials 
generated in a process and capable of being reused as a substitute for a raw material 
without being modified in any way.” 

Each facility receiving recycled material must document sufficient information regarding 
the incoming shipment:  

 Supplier name. 
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344 https://www.ul.com/services/recycled-content-validation 
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 Date when the shipment was received. 

 Quantity of material received. 

 Unique identifier of the shipment for inventory tracking system.  

The manufacturer should be able to provide information on full product composition for 
each product submitted for certification including the weight of all materials used during 
manufacturing, both recycled and virgin materials. 

The certification also requires that each recycled material batch has its own ID and that 
the company keeps records of transfer of the batches between sites. 

The manufacturing company must undergo an on-site audit undertaken by an approved 
auditor to obtain the certification. An annual review is needed for a company to 
maintain the certification.  

The certification is based on mass balance principle and the certification allows credit 
transfers with the following conditions. 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The UL Recycled Content Validation schemes presents similarities to previous schemes. It 
allows pre-consumer waste, requires extensive record taking and ensures regular 
auditing.  

A.3.2.4 REDcert2  

REDcert2 is a voluntary scheme that certifies biomass or recovered material in the food, 
animal feed and chemical industry to encourage the replacement of fossil-based raw 
materials.345 

Description of the System 

REDcert allows pre-consumer recycled content as part of recovered material: 

“Material diverted from the waste stream during a manufacturing process. Excluded 
is reutilisation of materials such as rework, regrind or scrap generated in a process 
and capable of being reclaimed within the same process that generated it.”346 

Whilst REDcert2 allows claims around biomass or recovered material being used at a 
chemical plant level, it does not permit content percentages for final products. The 
following is an example of a REDcert2 claim: 

“X% of the fossil-based raw materials required for the manufacturing of this 
product were replaced in the production site by biomass certified as sustainable.” 

                                                      

 

345 REDcert (2020), REDcert2 scheme principles for the use of biomass-balanced products in the chemical 
industry, https://www.redcert.org/images/SG_RC²C_Sustainable_material_flows_Vers.1.1.pdf 
346 Ibid 
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Furthermore, REDcert2 claims can only be made for final products when 20% or more of 
the fossil-based raw materials required have been replaced by certified biomass or 
recovered material.347 

With regards to the chemical industry, REDcert2 aims to provide a more accurate mass 
balance approach. Rather than balancing the mass (weight) of the material, the scheme 
uses a stoichiometric balancing approach and balances the chemical valence of 
individual atomic components. This is based on a method jointly developed by BASF SE 
and TÜV SÜD.348 

Companies must be audited by third party certification bodies to obtain initial and 
subsequent certification. Audits include checks of the mass balance and all relevant 
information such as base formulations, material flows, processes, tools, raw materials 
used and products sold.349 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

REDcert2 is highly relevant to this study due to its emphasis on the chemical industry. It 
recognises and tackles the difficulties of mass balance accounting in the extremely 
complicated chemical recycling and production processes.  

Of immediate note is also the limitation that REDcert places on product claims. Labels do 
not declare recycled content in final products that cannot be proven and instead point to 
the exact amount of materials used at a chemical site.  

A.3.2.5 Recycled Material Standard 

The Recycled Material Standard (RMS) is a voluntary scheme that aims to calculate, 
verify and label all recycled materials. It was founded by non-profit GreenBlue and not-
for-profit NSF international in 2019 and released for public comment at the end of 
2020.350  

The RMS will only certify entities in North America. Currently, it has a specific module for 
plastics but plans to develop guidance for other materials in the future.351  

Description of the System 

The scheme considers both post-consumer and post-industrial material as recycled 
content. Post-industrial material is defined as:  
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350 RMS (2020), About RMS, https://www.rmscertified.com/about/standard/ 
351 RMS (2020), Recycled Material Standard Framework, 
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“Material diverted from the waste stream during a manufacturing process that 
cannot be reclaimed within the same process that generated it. May also be referred 
to as pre-consumer material.  

Note: A manufacturing process is defined by a combination of equipment, 
operational settings, material specifications and formulation of materials. The same 
or similar equipment using different input materials is not considered the same 
process.”352 

Certified material is assigned different statuses depending on the nature of the recycled 
content: Post-Consumer (PC), Post-industrial (PI) and Recycled (R) for a mixture of both. 
The first is considered as the most impactful, and the last as the least impactful claim. 
Material claims also differ depending on the adopted Chain of Custody model. If the 
recycled content of a material has at any point been determined through mass balance 
allocation, the material may not carry an average content claim (a percentage). Claims 
that do include a percentage must be rounded to the nearest whole number.353  

RMS certification relies on a strict Chain of Custody, wherein participants must check 
that certified suppliers have valid certification status. Uncertified suppliers may also be 
used but must undergo due diligence from the buyer. RMS grants participants 
certification of single sites, multi-sites and groups. To obtain certification, participants 
must organise an annual audit with a Certification Body and auditor. These audits may 
be on-site or in the form of a document review.354 

RMS allows both a Chain of Custody and a Book and Claim system.355 Certificates for 
trading (Book and Claim) are referred to as an ‘Attribute of Recycled Content (ARC)’. 
RMS specifies eligibility requirements for the ARC system, such as: 

 “ARC certificates shall be generated only once for the same base material”.  

 “All organizations participating in the ARC system must submit a valid application 
to the GreenBlue RMS Program and comply with the GreenBlue Good Practice 
Principles.”356 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The Recycled Material Standard is pertinent to this study. Whilst the scheme was 
developed by and for North American actors, it was only released for public comment at 
the end of 2020 and may factor the plastics industry’s latest concerns and developments 
into the system.  

As with most recycled content schemes, post-industrial waste is included in recycled 
content. Of particular interest, is that RMS also allows a book and claim system, albeit 
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with certain limitations. Furthermore, whilst mass balance accounting is permitted, RMS 
does not let resulting claims include recycled content percentages. 

A.3.2.6 RSB Global Advanced Products Certification 

The RSB Global Advanced Products Certification is a voluntary certification scheme that 
applies to non-energy products such as plastics, packaging, textiles, and numerous 
others. Products can receive certification if they belong to one of three categories: 

 bio-based products (Category I); 

 products with recycled content (Category II); or 

 products from bio-based or recycled fossil feedstock, produced in combination 
with virgin fossil feedstock (Category III).357 

Description of the System 

A minimum certified content is required to obtain certification. For Category II, products 
must contain no less than 25% of recycled carbon content relative to the total carbon 
content of the product. For Category III, at least 25% of the fossil feedstock needed for 
the product must be from bio-based or recycled fossil alternative materials.358 A 
minimum GHG reduction is also necessary to obtain certification. Final products should 
be responsible for 10% less lifecycle GHG emissions than a comparable standard fossil 
product.359  

All operators in the supply chain must be certified for final products to carry RSB claims. 
When an operator first applies for certification, RSB publishes their application on its 
website for two weeks of public comment.360 To gain certification, operators must 
undergo an audit from an independent 3rd party. Operators may choose from two 
certification bodies to carry out their audits and, should an audit identify severe non-
conformities, operators are given 90 days to resolve the issues and still be given 
certification.361  

RSB certification requirements vary depending on the operator’s type, of which there are 
three: 

 Traders: “Operators carrying out buying and selling of materials or product, 
including raw materials, intermediates and final products. Traders do not carry 
out any processing activities.  

 Industrial Operators: Feedstock processors, intermediary producers, advanced 
product producers. 

                                                      

 

357 RSB (2020), A Guide to RSB Certification for Advanced Products, https://rsb.org/wp-
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 Mechanical Operators: Subgroup of industrial operators only conducting 
mechanical processes, i.e. mixing, assembling, sorting, moulding, cutting.”362 

Whilst operators may have different requirements to meet for certification, they must all 
have a chain of custody procedure and respect specific standards on balancing material.  

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The RSB Global Advanced Products Certification has some of the frequent characteristics 
of recycled content certification schemes. It has clearly defined minimum certified 
content requirements and demands certification from operators along the value chain to 
allow final product claims. It also has a well-defined auditing system and gives operators 
the chance to fix any problems in the three months following the audit.    

A.3.3 Existing Schemes that Certify Recycled Content in 

Products Excluding Plastic Materials 

A.3.3.1 FSC Chain of Custody Certification 

The Forest Stewardship Council (FSC)’s Chain of Custody Certification ensures that FSC-
certified material is identifiable and distinct from non-certifiable materials along the 
supply chain.  

FSC certified materials include “FSC certified forest material, controlled wood and/or 
reclaimed material.”363 

Description of the System 

FSC allows and defines pre-consumer reclaimed material as: 

“Forest-based material that is reclaimed from a process of secondary manufacture or 
further downstream industry, in which the material has not been intentionally 
produced, is unfit for end use, and not capable of being re-used on-site in the same 
manufacturing process that generated it.”364 

Only companies that receive the FSC Chain of Custody Certification are entitled to add 
the FSC label to their products. There are three FSC labels: 

 FSC 100%: all materials were sourced from forests that were managed in 
accordance with FSC’s thorough social and environmental standards.  

 FSC Recycled: the product is made up of 100% recycled content, which can 
originate from both post-consumer or pre-consumer recycled waste. 
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  FSC Mix: the product consists of a combination of materials including the FSC-
certified forests, recycled content and/or controlled wood. Though controlled 
wood is not FSC certified, it is from acceptable sources.365  

FSC permits companies two ways of applying the FSC Mix label: 

 A credit system: the quantity of FSC-certified materials or recycled content going 
into an operation, determines the quantity of outputs that can be sold with a FSC 
Mix label. FSC-certified and/or recycled input materials are converted into credits 
in a credit account, and when FSC Mix products are sold, the appropriate amount 
of credits are deducted from the account. FSC compares a credit account to a 
bank account. 

 A percentage system: a percentage of FSC-certified and/or recycled content is 
calculated based on the contributing inputs relative to the overall quantity of 
inputs. Products can be invoiced as “FSC Mix X%”, with X as the relevant 
percentage, but they can only be labelled as FSC Mix if the percentage is over 
70%.366  

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

It is interesting to note that the FSC uses a mass balance approach to determine what 
can and cannot be attributed an FSC label when certified and recycled materials are 
mixed with controlled wood. It is also of note that a credit system is allowed as well as a 
percentage system.  

A.3.3.2 The Aluminium Stewardship Initiative 

The Aluminium Stewardship Initiative (ASI) is a global non-profit organisation which sets 
standards and offers certifications to the aluminium industry.  The organisation offers a 
voluntary chain of custody (CoC) standard that covers the entire aluminium value 
chain.367 The ASI Chain of Custody standard includes both primary (mined) as well as 
recycled starting points in their certified supply chains. 

Description of the System 

The ASI CoC standards offers two systems: a mass balance system and a marketing credit 
system.  

The mass balance system requires that all entities in the supply chain are certified in 
order to form an unbroken chain of custody. At each stage in the supply chain, CoC 
material can then be mixed with non-CoC material. This is possible as every entity in the 

                                                      

 

365 FSC, https://fsc.org/en/fsc-labels 
366 https://fsc.org/en/chain-of-custody-certification 
367 Aluminium Stewardship Initiative (2020), ASI Chain of Custody (CoC) Standard, https://aluminium-
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supply chain is required to have a material accounting system in place that records Input 
Quantity and Output Quantity of CoC Material and Non-CoC Material, by mass.  

The marketing credit system is of interest to post-casthouses that have difficulties in 
building an unbroken chain of custody themselves, but that are interested in working 
with ASI certified material. The credit system allows ASI-certified casthouses to convert 
their excess ASI aluminium to ASI credits, which in turn can be sold to post-casthouses.  

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The Aluminium Stewardship Initiative is helpful in that offers two different systems - 
mass balance and book and claim – both of which are applicable to the plastics recycling 
industry, and which will be probed in more depth throughout the study.   

A.3.4 Tracking systems 

A.3.4.1 The International Material Data System 

The International Material Data System (IMDS) was originally created by the automobile 
industry in 2000 in response to the End of Life Vehicle directive, which required that at 
least 95% of each car is recycled or reused.368 Car manufacturers therefore needed to 
know the exact content of their vehicles. The system was later developed to also help 
the industry be compliant with various chemical legislation and specific requirements set 
forth by the automotive industry. 

Description of the System 

Cars are some of the most complex products available and can consist of more than 
10,000 components. The IMDS is an electronic system that helps collect and link material 
data sheets (MDS) for all these components and their composition from different 
suppliers, all the way from the most basic chemical substance up to the finished vehicle. 
Many companies use their own software systems to upload and download data from the 
IMDS.  

The material sheets are linked to the car via a tree like structure. Basic substances (i.e. 
chemicals) form materials, these are combined to form components. Components can 
be grouped into smaller assemblies which in turn can be grouped into larger assemblies. 
A combination of large assemblies eventually forms the product itself, the car.369   

                                                      

 

368 European  parliament  and  the Council (2020), DIRECTIVE 2000/53/EC Of The European Parliament and 
of the Council of 18 September 2000 on end of life vehicles, https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:02000L0053-20130611&qid=1405610569066&from=EN  
369 DxTechnology (2020) Material Data System (IMDS) - User manual. Version 12.2, 
https://public.mdsystem.com/documents/10906/16811/imds_usermanual_12.2_en.pdf  

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02000L0053-20130611&qid=1405610569066&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02000L0053-20130611&qid=1405610569066&from=EN
https://public.mdsystem.com/documents/10906/16811/imds_usermanual_12.2_en.pdf
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The system relies on self-declaration by suppliers. However, audits by car manufacturers 
and chemical agencies could include a chemical analysis. This could be used to identify if 
certain compounds contain chemicals which were not reported – which in turn could 
lead to legal and financial action. 

Aside from data on materials and hazardous chemicals, the system also allows 
companies to report if a certain material contains recyclate, and what the content of 
post-industrial/pre-consumer or post-consumer recyclate is (following ISO 14021). This 
can be indicated by a single value or a range. If a range is given, the difference between 
the lowest and highest value can be at most 20 %.370  

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The IMDS is a good example of a system developed by the industry to help it comply 
with regulations and is now well established within the automobile sector. The way in 
which data is stored and interconnected could potentially handle the complexity of 
tracking recycled content from material level to products.  

Aspects not covered by the IMDS, that could be relevant from the perspective of 
recycled content, are how to identify and prevent fraud within the supply chain.  

A.3.4.2 Substances of Concern in Articles as Such or in Complex Objects 

(Products) 

SCIP (Substances of Concern In articles as such or in complex objects (Products)) is the 
database of the European Chemicals Agency (ECHA) for tracking articles and complex 
objects containing substances of very high concern (SVHCs) in concentrations above 0.1 
% on a weight-to-weight basis. The need for such a database was set forth in the revised 
Waste Framework Directive (WFD) which entered into force in July 2018.371 The 
database was launched at the end of October 2020, and companies have been legally 
obliged to start reporting to the database from 5th January 2021. 

Description of the System 

The system is based on a similar idea to that of the IMDS database, in which chemicals 
can be tracked from component level (the article in SCIP) to assemblies (a complex 
object in SCIP) and finally to a product that is available to the consumer (a complex 
product incorporating multiple complex objects). An example that is typically used to 
illustrate this hierarchy is a bicycle. The bicycle is a complex object consisting of different 

                                                      

 

370 International Material Data system (2019), IMDS Release 12.0 Information, 
https://public.mdsystem.com/documents/10906/16820/release-information_12.0_en.pdf  
371 European Parliament and the Council (2018) Directive (EU) 2018/851 of the European Parliament and 
of the Council of 30 May 2018 amending Directive 2008/98/EC on waste (Text with EEA relevance), 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32018L0851  

https://public.mdsystem.com/documents/10906/16820/release-information_12.0_en.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32018L0851
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parts. These parts can be articles such as handlebar grips, or other complex object such 
as wheels, which contain tires and inner tubes (both articles).   

Interaction with the SCIP database is possible through ECHAs IUCLID system, which is 
used to manage scientific data on chemicals in a regulatory context,372 or via an 
application programming interface (API) which can be coupled to internal software 
solutions used at a company.373 

Actors that will need to submit data to the system include: EU producers and suppliers, 
EU importers and EU distributors of articles and other actors in the supply chain placing 
articles on the market. Information that will be needed to be submitted includes: 

 Information that allows the article to be identified (e.g. an EAN code or catalogue 
number); 

 The name, concentration range and location of the SVHC; and 

 Information regarding the safe use of the chemical. 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

As with the IMDS, the SCIP database handles the complexity of tracking substances of 
concern along the entire value chain. Compared with the IMDS, however, the SCIP 
database does this for all types of products and is based on EU legislative requirements.  

Aspects not covered by the SCIP database, that could be relevant from the perspective of 
recycled content, are similar to those for the IMDS database, i.e.: how to identify and 
prevent fraud within the supply chain.  

A.3.4.3 EU System for Traceability and Security Features in the Field of 

Tobacco Products 

An EU system for traceability and security features in the field of tobacco products was 
launched in 2019 to help with the sale of illicit tobacco products that were both a 
financial concern (missed taxes and increased healthcare costs) as well as a safety 
concern, with illicit products being of lower quality.374 

Description of the System 

The system covers the labelling and tracking of individual packages from production, all 
the way to the first retail outlet. Each time a single package of cigarettes is moved, its 

                                                      

 

372 ECHA (2020), IUCLID 6, https://iuclid6.echa.europa.eu/  
373 ECHA (2020) SCIP Notification Format - SCIP data model, 
https://echa.europa.eu/documents/10162/28213971/scip_data_model_en.pdf/0909053f-6f23-5fa9-5d99-
044493423ed9 
374 European Union (2018), Commission delegated regulation (EU) 2018/574 of 15 December 2017 on 
technical standards for the establishment and operation of a traceability system for tobacco products,    
https://op.europa.eu/en/publication-detail/-/publication/536e4d37-4140-11e8-b5fe-01aa75ed71a1  

https://iuclid6.echa.europa.eu/
https://echa.europa.eu/documents/10162/28213971/scip_data_model_en.pdf/0909053f-6f23-5fa9-5d99-044493423ed9
https://echa.europa.eu/documents/10162/28213971/scip_data_model_en.pdf/0909053f-6f23-5fa9-5d99-044493423ed9
https://op.europa.eu/en/publication-detail/-/publication/536e4d37-4140-11e8-b5fe-01aa75ed71a1
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movement is reported into the system. Requirements are in place to prevent fraud and 
the system offers near real-time monitoring. 

All records are to be stored for a minimum of 5 years to allow them to be audited.375 The 
auditor is a person proposed and paid for by the tobacco industry but approved by the 
European Commission.376  The first audits were expected to be submitted on the 30th of 
November 2020, after that audits will take place on an annual basis.377 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The system in place for tracking tobacco products can be useful with reference to 
recycled materials as it covers the entire procedure: labelling a certain product (e.g. a 
batch of recycled plastic); the verification that the labelling has been done in a tamper 
proof way; and the tracking of the material all the way through the supply chain. This is 
an aspect that was not covered by the IMDS and the SCIP database. Near real time 
tracking on the other hand is likely unnecessary for recycled materials.  

A.3.4.4 ChainVine 

ChainVine is a startup company that uses blockchain technology and the internet of 
things to help prevent wine fraud.378, 379 

Description of the System 

Each wine bottle is fitted with a QR code on the label, and an internet connected sensor 
in the cork, which are both connected to a blockchain database that tracks movement 
and ambient conditions such as humidity and temperature (through the sensors). Each 
change of hands is recorded in the database. When the wine bottle is opened, this is 
recorded in the system as well, to prevent the same label and bottle from being used 
twice. 

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

From the perspective of tracking recycled content Blockchain technology could be useful 
but there are examples of simpler systems (e.g. the IMDS) that show that information 
can be collected digitally without the need for a blockchain solution.  

                                                      

 

375 Ibid. 
376 European Commission (2020), Systems for tobacco traceability and security features,  
https://ec.europa.eu/health/tobacco/tracking_tracing_system_en  
377 European Commission (2020),  Guidelines on annual audit reports to be submitted in accordance with 
Article 15(8) of Directive 2014/40/EU in the context of the EU traceability system for tobacco products, 
https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=uriserv:OJ.C_.2020.167.01.0001.01.ENG&toc=OJ:C:2020:167:TOC  
378 Chainvine (2020) What we do, https://chainvine.com/what-we-do/  
379 Financial Times (2019), How smart tech could put a stop to wine fraud,  
https://www.ft.com/content/e9f22342-d926-11e9-9c26-419d783e10e8 

https://ec.europa.eu/health/tobacco/tracking_tracing_system_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.C_.2020.167.01.0001.01.ENG&toc=OJ:C:2020:167:TOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.C_.2020.167.01.0001.01.ENG&toc=OJ:C:2020:167:TOC
https://chainvine.com/what-we-do/
https://www.ft.com/content/e9f22342-d926-11e9-9c26-419d783e10e8
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A.3.4.5 Marine Stewardship Council 

The Marine Stewardship Council offers a chain of custody standard with the aim that 
“products from MSC certified sustainable fisheries are traceable and separated from 
non-certified products”.380  

Description of the System 

For companies to be able to place the blue MSC label on their products, each company in 
the supply chain needs to have a chain of custody certificate, which requires an initial 
audit, and is required to undergo subsequent yearly audits by independent certifiers. 
Certification is then valid for a three-year period.  

Requirements with which these entities need to comply include:381 

 a process to ensure that all certified products are purchased from certified 
suppliers, fisheries or farms; 

 a process to confirm the certified status of physical products on receipt; 

 products in stock at the time of initial certification can be proven to come from a 
certified supplier, fishery or farm and comply with the relevant sections of the 
MSC Chain of Custody Standard; 

 certified products are identified as such at all stages of purchasing, receiving, 
storage, processing, packing, labelling, selling and delivering, except for sales 
invoices to final consumers; 

 products that are sold as certified are identified as certified on the line item of 
the related invoice, except for sales invoices to final consumers 

 the organisation operates a system to ensure packaging, labels, menus and other 
materials identifying a product as certified can only be used for certified 
products; 

 products sold as certified must be labelled with the correct species, catch area 
and origin, if this information is shown; 

 certified products must not be substituted with non-certified products; 

 certified and non-certified product cannot be mixed if the organisation wishes to 
make a claim (exceptions exist); 

 any product or batch sold as certified can be traced back from the sales invoice or 
point of serving to the certified supplier; 

 any product bought as certified and identified as certified upon receipt can be 
traced forward from point of purchase to point of sale or serving; 

 traceability records must link certified product at every stage between purchase 
and sale/serving; 

 records of certified product must be accurate, complete and unaltered; 

                                                      

 

380 Marine Stewardship Council (2020), The MSC Chain of Custody Standard, 
https://www.msc.org/standards-and-certification/chain-of-custody-standard  
381 Marine Stewardship Council (2019), Pre-audit checklist for single and multi-site organisations (Version 
2.0), https://www.msc.org/docs/coc-pre-audit-checklist-V2  

https://www.msc.org/standards-and-certification/chain-of-custody-standard
https://www.msc.org/docs/coc-pre-audit-checklist-V2
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 if processing or packing / repacking occurs, records must allow for conversion 
rates to be calculated for certified outputs over certified inputs for any batch or 
time period; 

 maintain records that demonstrate conformity with this Standard for a minimum 
of 3 years or for the duration of the product’s shelf life, if longer than 3 years; 
and 

 have a process to manage non-conforming products. 

The sustainable fisheries, at the start of the chain of custody require a separate 
certification according to the MSC fisheries standard, which focuses on sustainable 
fishing stocks, minimizing the impact on the environment and implementing effective 
fisheries management.  

Summary of relevance for the calculation, verification and reporting of 
recycled content 

The Marine Stewardship Council system has a strong focus on keeping certified products 
separate from uncertified ones. Such a separation could be more difficult to achieve 
when working with recycled materials as they are often mixed with virgin materials.  On 
the other hand, the system does allow for both forwards and backwards tracking that 
can trace a certain material from the point of sale to the moment the fish was caught.  

A.3.4.6 IBM Food Trust 

The Food Trust, developed and run by IBM, is a blockchain system that connects actors 
active in the food supply chain.  

Description of the System 

The system consists of several modules on top of a blockchain that can be purchased and 
interconnected:382 

 A trace module 

 A data entry and access module 

 A certification module 

The modules allow the user, for example, to: 1) trace back a certain product to its origin, 
which is vital when health risks have been identified in a certain product, 2) prevent 
fraud along the supply chain and 3) detect bottlenecks within the supply chain. 

The system is in many ways similar that used in traditional chain of custody systems, 
with the difference being that all the transactions records, inspection information and 
certifications are digitized and stored in a blockchain ledger. Facility and products can be 
identified using existing GS1 standards or with IBM Food Trust identifiers.383  

                                                      

 

382 IBM (2018), Uncovering food fraud  along the supply chain, 
https://www.ibm.com/downloads/cas/YDKZAB6O  
383 IBM (2020), IBM Food Trust wiki – Onboarding Steps, https://github.com/IBM/IFT-Developer-
Zone/wiki/doc-Onboarding-Checklist  

https://www.ibm.com/downloads/cas/YDKZAB6O
https://github.com/IBM/IFT-Developer-Zone/wiki/doc-Onboarding-Checklist
https://github.com/IBM/IFT-Developer-Zone/wiki/doc-Onboarding-Checklist
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In a collaboration with Walmart, the system was shown to reduce the time needed to 
track a certain product back to its origin from several days to mere seconds.  

The added benefit of the blockchain technology over that of typical centralized 
databases is that data in the system cannot be altered, only added, resulting in a 
permanent record of all transactions that is more transparent. As the system is 
decentralized it is also more difficult to manipulate.  

Summary of Relevance for the Calculation, Verification and Reporting of 
Recycled Content 

The Food Trust system is an example of a commercial service that companies can 
purchase, with different modules available to suit different requirements. The system is 
similar to that used for tracking tobacco products, but with a wider variety of products 
that can be included and built on top of blockchain technology instead of a centralized 
database.    
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A.4.0 Existing Definitions for Recycled 

Content 

A.4.1 Standards 

A.4.1.1 ISO 14021 – Environmental Labels and Declarations 

ISO 14021 defines recycled content as “the proportion, by mass, of recycled material in a 
product or packaging. Only pre-consumer and post-consumer materials shall be 
considered as recycled content, consistent with the following usage of the terms:  

 Pre-consumer material: Material diverted from the waste stream during a 
manufacturing process. Excluded is reutilization of materials such as rework, 
regrind or scrap generated in a process and capable of being reclaimed within the 
same process that generated it.  

 Post-consumer material: Material generated by households or by commercial, 
industrial and institutional facilities in their role as end-users of the product, 
which can no longer be used for its intended purpose. This includes returns of 
material from the distribution chain.” 

Recycled content shall be expressed quantitatively as a percentage, calculated as shown 
below. As there are no methods available for directly measuring recycled content in a 
product or packaging, the mass of material obtained from the recycling process, after 
accounting for losses and other diversions, shall be used.  

% of recycled content = 
mass of recycled material 

mass of the product
 𝑋 100 

 

Verification of the source and quantity of the recycled materials may be carried out 
through the use of purchasing documentation and other available records. 

A.4.1.2 EN 15343, 2007 (Plastics. Recycled plastics. Plastics recycling 

traceability and assessment of conformity and recycled content) 

The recycled content of the product is calculated using the formula: 
 

% of recycled content of the product= 
mass of recycled material in the product

total mass of the product
 𝑋 100 

 

 For the purposes of this calculation, a recyclate or material containing recyclate is 
considered a product. 
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 Only pre-consumer and post-consumer materials shall count towards recycled 
content.  

 Material that is recovered within the same manufacturing process that generated 
it, shall not count towards recycled content.  

A.4.1.3 EN 14021 

The EN 14021 standard defines "recycled content" for a product, material or item as the 
ratio of the mass of "recyclate content" in relation to the total mass of the produced 
material, product or item multiplied by 100. The internal reuse of material which can 
immediately be used as such, or after internal (in-line) grinding, in the still-active 
production process, is excluded from this standard. 

A.4.2 EU Legislation – Definitions  

A.4.2.1 Polymer 

 Polymer is defined in point 5 of Article 3 of REACH as: 

‘polymer’ means a substance consisting of molecules characterised by the 
sequence of one or more types of monomer units. Such molecules must be 
distributed over a range of molecular weights wherein differences in the 
molecular weight are primarily attributable to differences in the number of 
monomer units. A polymer comprises the following: (a) a simple weight majority 
of molecules containing at least three monomer units which are covalently bound 
to at least one other monomer unit or other reactant; (b) less than a simple 
weight majority of molecules of the same molecular weight. In the context of this 
definition a ‘monomer unit’ means the reacted form of a monomer substance in a 
polymer 

A.4.2.2 Additive (and Other Substances) 

Additive is defined in Article 3 (7) of the Regulation on Plastic Materials and Articles 
Intended to come into Contact with Food: 

‘additive’ means a substance which is intentionally added to plastics to achieve a 
physical or chemical effect during processing of the plastic or in the final material 
or article; it is intended to be present in the final material or article; 

A.4.2.3 Recycling 

 Recycling is defined in Article 3 (17) of the Waste Framework Directive (WFD) as: 

‘recycling’ means any recovery operation by which waste materials are 
reprocessed into products, materials or substances whether for the original or 
other purposes. It includes the reprocessing of organic material but does not 
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include energy recovery and the reprocessing into materials that are to be used 
as fuels or for backfilling operations 

A.4.2.4 Waste 

Waste is defined in Article 3 (1) of the Waste Framework Directive as: 

‘waste’ means any substance or object which the holder discards or intends or is 
required to discard’. 

Based on WDF Article 3 (17), recycling can only be carried out on substances or 
objects that are classified as waste – i.e. the holder discarded, or intended to or 
was required to discard the substance or object. So, any substance or object that 
becomes ‘recycled content’ must have at one point been waste. 

A.4.2.5 Recovery 

Recovery is defined in Article 3 (15) of the Waste Framework Directive as follows: 

‘recovery’ means any operation the principal result of which is waste serving a 
useful purpose by replacing other materials which would otherwise have been 
used to fulfil a particular function, or waste being prepared to fulfil that function, 
in the plant or in the wider economy. Annex II sets out a non-exhaustive list of 
recovery operations. 

  Not all recovery operations count as recycling, as explained in 
Defra guidance:384 “The definition of recycling requires the waste to be re-
processed so as to obtain a product, material or substance whether for the 
original or other purposes. This differs from recovery operations which result 
merely in a change in the nature or composition of the waste (e.g. reducing 
waste wood into powder) so that the waste can serve a useful purpose. A new 
product, material or substance has been recovered and so all the material has re-
entered the productive cycle. No further processing is required. A recycling 
operation is therefore different in nature to other recovery operations in that it 
will always result in the substance in question ceasing to be waste when it is 
transformed. The substance will cease to be waste before its final use.” 

A.4.2.6 Energy Recovery 

The WFD explicitly states that recycling does not include “energy recovery and the 
reprocessing into materials that are to be used as fuels or for backfilling operations”.  
Recycled content, therefore, cannot have been produced from any of these processes. 

                                                      

 

384 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6959
0/pb13813-waste-legal-def-guide.pdf 
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To the best of our knowledge ‘energy recovery’ is not defined in EU legislation. However 
the terms ‘energy’ and ‘recovery’ are defined separately: 

Energy is defined in the Article 2 (1) of the Directive on Energy Efficiency as: 

‘energy’ means all forms of energy products, combustible fuels, heat, renewable 
energy, electricity, or any other form of energy, as defined in Article 2(d) of 
Regulation (EC) No1099/2008 of the European Parliament and of the Council of 
22 October 2008 on energy statistics (1); 

Recovery is defined in Article 3 (15) of the Waste Framework Directive as: 

‘recovery’ means any operation the principal result of which is waste serving a 
useful purpose by replacing other materials which would otherwise have been 
used to fulfil a particular function, or waste being prepared to fulfil that function, 
in the plant or in the wider economy. Annex II sets out a non-exhaustive list of 
recovery operations; 

A.4.2.7 Backfilling 

Backfilling is defined in Article 3 (17a) of the Waste Framework Directive as: 

‘backfilling’ means any recovery operation where suitable nonhazardous waste is 
used for purposes of reclamation in excavated areas or for engineering purposes 
in landscaping. Waste used for backfilling must substitute non-waste materials, 
be suitable for the aforementioned purposes, and be limited to the amount 
strictly necessary to achieve those purposes;  

A.4.2.8 By-product 

Anything which falls under the definition of a ‘by-product’ cannot count as recycled 
content. By-products are defined as in Article 5 of the Waste Framework Directive as 
follows: 

Member States shall take appropriate measures to ensure that a substance or 
object resulting from a production process the primary aim of which is not the 
production of that substance or object is considered not to be waste, but to be a 
by-product if the following conditions are met: 

(a) further use of the substance or object is certain; 

(b) the substance or object can be used directly without any further processing 
other than normal industrial practice; 

(c) the substance or object is produced as an integral part of a production process; 
and 

(d) further use is lawful, i.e. the substance or object fulfils all relevant product, 
environmental and health protection requirements for the specific use and will 
not lead to overall adverse environmental or human health impacts. 
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A.4.3 Pre- and Post-consumer Material 

Table A- 1: Definitions: Pre- and Post-consumer Material 

Source Pre-consumer Material Definition Post-consumer Material Definition 

ISO 14021 

 Material diverted from the waste stream during a 
manufacturing process. Excluded is reutilization of materials 
such as rework, regrind or scrap generated in a process and 

capable of being reclaimed within the same process that 
generated it. 

 Material generated by households or by commercial, 
industrial and institutional facilities in their role as end-users of the 
product, which can no longer be used for its intended purpose. This 

includes returns of material from the distribution chain. 

ISCC Plus 

Material derived from waste streams during the system user's 
manufacturing processes; Material that is reused in the same 

production process and/or can be assigned to the categories of 
rework, regrind or scrap generated cannot be claimed as "circular”. 

Same as ISO 14021 

GreenBlue 

Plastic diverted from the waste stream during a manufacturing 
process that cannot be reclaimed within the same process that 

generated it, or that requires processing through which it undergoes 
a phase change (e.g. from a solid to a liquid state) in order to be 

reclaimed. Plastic which undergoes size reduction only (e.g. cutting, 
shredding or regrinding) is not considered recycled material.  

NOTE: A manufacturing process is defined by a combination of 
equipment, operational settings, material specifications and 

formulation of materials. The same or similar equipment using 
different input materials is not considered the same process. 

Plastic generated by households, or by institutional, commercial or 
industrial facilities as end-users of products, that can no longer be used for 

its intended purpose. This includes returns of materials from the 
distribution chain such as obsolete inventory or damaged goods.  

NOTE: Returns of materials from the distribution chain such as obsolete 
inventory or damaged goods must be at the point in the supply chain where 

it   for use by the end-user in order to qualify as post-consumer. 

RecyClass 

Material diverted from the waste stream during a manufacturing 
process. Note that this term excludes re-utilized material, such as 

rework, regrind or scrap that has been generated in a given process 
and is capable of being reclaimed within that same process. 

Material, generated by the end-users of products, that has fulfilled its 
intended purpose or can no longer be used (including material returned 

from within the distribution chain). 
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Source Pre-consumer Material Definition Post-consumer Material Definition 

EuCertPlast 

Descriptive term covering material diverted from the waste stream 
during a manufacturing process. 

Note 1: This term excludes re-utilized material, such as rework, 
regrind or scrap that has been generated in a given process and is 

capable of being reclaimed within that same process. 

Descriptive term covering material, generated by the end users of products, 
that has fulfilled its intended purpose or can no longer be used (including 

material returned within the distribution chain). For specific materials such 
as PVC, sector definitions apply. 

IPPR / Plastica 
Seconda Vita 

Materials or objects deriving both from the production and from the 
transformation of polymersthermoplastic or thermosetting, with or 

without additives with fillers or materials reinforcement, of which the 
producer / holder discards or intends or is obliged to discard, to 

deliver them to operators authorized for waste collection and 
management. 

Plastic products placed on the market for their own original function which 
the producer / holder discards or has the intention or obligation to dispose 

of them, to give them to operators authorized to collect and manage waste, 
after they have performed the function for which they were produced. 

UL Recycled 
Content 
Validation 

Material that has never reached the end user, having been diverted 
from the waste stream during a manufacturing process. Excluded is 
the reutilization of materials generated in a process and capable of 

being reused as a substitute for a raw material without being 
modified in any way. 

Material that has reached its intended end user, and which is no longer 
being used for its intended purpose. 



    

 278 

 

Table A- 2: UL - Examples of Pre-consumer Recycled Content 

UL developed the following industry-specific examples to illustrate the application of its 
guiding principles on pre-consumer recycled content in theoretical situations. 
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Figure A- 1: A Decision Tree for Waste vs. By-product Decisions385 

 

  

 

                                                      

 

385 Commission of the European Communities (2007) Communication from the Commission to the Council 
and the European Parliament on the Interpretative Communication on waste and by-products, 2007, 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52007DC0059&from=EN 
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A.5.0 Impacts of Additives on Plastic 

Recycling and Recycled Content 

Uptake 

The impacts of additives on plastic product recycling are complex due to their large 
number and various properties. Many additives do not impact on whether a plastic is 
recyclable, but instead impact the scope of use for any recyclate produced. This is 
especially true for legacy additives, those listed as Substances of Very High Concern 
(SVHC) and when recycling plastic for contact-sensitive applications (food, cosmetics, 
pharmaceuticals, toys). 

In mechanical recycling, the entirety of the plastic material is recycled and there is no 
separation of the additives or fillers from the polymer, meaning that these substances 
will remain in the recyclate. This is a key issue for converters, as they need to understand 
which additives and fillers are present in recycled plastic material to achieve the 
properties desired from their products containing the recycled content. In some cases, 
converters specify limits on additive or filler content in recycled plastic they procure 
from recyclers. 

Generally, similar articles (such as single use plastic bottles) have similar additives, and 
therefore recyclers will have a general understanding of the types of additives likely to 
be present in a particular recyclate based on the input stream to their recycling process. 
For plastics that are collected in mixed streams and are not subsequently sorted with a 
high level of accuracy, it is more difficult for recyclers to provide information on the 
proportions and types of additives in their recyclate to converters, leading to a lack of 
understanding about the quality of the material, and its potential suitability for different 
applications. 

From discussions with stakeholders, therefore, the importance of understanding the 
origin of plastic waste (including imports), improved waste sorting mechanisms, and 
quality standards for recycled material, to form a clear picture of the additive and filler 
content of recyclate to converters, has been emphasised. Innovation is ongoing to 
improve sorting such as digital watermarks and project HolyGrail which looks at tagging 
packaging.  

There are testing methods available to understand the additive and filler content in 
recyclate, however these are not used often because of cost barriers. One stakeholder 
estimated that the percentage of recycling batches tested for contaminants is currently 
in single digits and those chemically analysed for composition is even lower. Instead, the 
recyclers use their understanding of the source of the plastic waste being recycled, the 
sorting process and the recycling process to understand the likely additive and filler 
content of the recyclate. 
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Additives and fillers also impact on the recycling process itself. For example, in PP fillers 
can make up over 10% of the plastic in certain applications, which increases the 
material’s density.386 This means that during float separation, this can cause PP to sink 
and be disposed of, rather than recycled.  

A.5.1 Additives that Pose Problems for Recycled Plastic 

Content Uptake 

Some additives affect the quality of recyclate, and its use in certain products, more than 
others. In this section some of the more problematic additives are discussed including 
plasticisers, blended additives; SVHC are discussed in the following section.  

Plasticisers are one of the most problematic types of additive and are often used in 
relatively high proportions in PVC. In PVC, plasticisers are used to make the plastic more 
pliable and can form up to 60% of the plastic. Over 85% of all plasticisers consumed in 
Europe are used in flexible PVC applications.387 It is important to control the proportion 
in which waste with a high plasticiser content is included within recyclate. This is 
because if the plasticiser content of the recycled PVC material is too high, it could render 
the recyclate unusable for the manufacturer’s purposes. 

Flame retardants can also be very problematic. They are generally used in electrical and 
electronic applications to reduce flammability but can also be used in a wide range of 
other consumer products such as textiles, upholstery and furniture foams in soft 
furnishings; expanded and extruded polystyrene (EPS/XPS) used as building insulation 
foams and packaging materials; and foam padding and upholstery for vehicle seats. 
Many flame retardants are ether-based compounds (particularly polybrominated 
diphenyl ethers - PBDEs), which have been banned in the EU since 2004.388 Due to the 
long lives of many plastic articles in which they are used, they continue to be found in 
plastic waste streams across Europe. Such substances are known as ‘legacy additives.’ 
Recyclers and converters are able to separate plastics containing PBDEs by density 
separation, which are then disposed of either through energy recovery or landfill – 
plastics containing flame retardants are not recycled (except brominated flame 
retardants, although REACH regulations limit the amount of bromine that can be present 
in recycled material – 2000mg/kg). It has been estimated that ~20% of end of life vehicle 
plastic arising today contains brominated flame retardants.389 

                                                      

 

386 Plastemart (2021) Compounding of Polypropylene, 
http://atozplastics.com/upload/literature/compounding.asp 
387 https://www.plasticisers.org/plasticisers/  
388 Laurens Delva, Sara Hubo, Ludwig Cardon, and Kim Ragaert (2018) On the role of flame retardants in 
mechanical recycling of solid plastic waste, Waste Management, Vol.82 
389 Personal communication conducted as part of Eunomia internal research regarding recyclability 
conducted in 2017. 

https://www.plasticisers.org/plasticisers/
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Some metal-containing additives used in various applications are problematic because 
they can form pro-oxidants and photo-oxidation catalysts, which promote the 
degradation of plastics during reprocessing (melting/extruding) or even during their use-
life phase. Metal salts or oxides such as Fe2O3, CuxO and ZnO have been found to act as 
pro-oxidants. In addition biodegradable additives, which promote degradation of 
plastics, can affect the physical properties of recycled material because they will cause 
the output plastic to degrade more quickly. 

Some additives are problematic for recycling, but in a more cosmetic, rather than a 
functional or harmful way. In PET, things like blended additives (particularly oxygen 
scavengers, and UV blockers, among others), are known to cause discolouration. 
Titanium Dioxide, a white pigment used in PET applications, is also known to degrade 
polymers during recycling as it clogs up the die heads used in extrusion processes. Black 
pigment is also a well-known additive that complicates recycling, as it cannot be 
detected using near infra-red (NIR) technology. Clear, colourless plastic is favoured for 
recycling, as it can be used more widely than plastics that have been coloured. 

Accumulation of additives with successive cycles of mechanical recycling can also cause 
problems for additives such as antioxidants and slip agents. When an additive is added to 
a polymer a proportion will react with the polymer and the rest will stay in the polymer 
matrix. When the plastic is recycled, both the additive which has reacted with the 
polymer and that which is within the polymer matrix will remain in the recyclate, 
however some of this additive will no longer be active. Therefore, when the recyclate is 
used to make a new product, more additive will need to be added to fulfil the required 
properties of the new product and, as before, a proportion will react with the polymer 
and a proportion will stay in the matrix. As the material continues to be recycled and 
reprocessed over the course of several use cycles, at some point, enough additive will 
have reacted with the polymer that the recycled plastic will have reached saturation and 
no more additive will be able to be added to the plastic without causing migration or 
leaching of the additive. Recycling can also degrade the polymer of the plastic; most 
polymers are thermally unstable which means during recycling the chains react, forming 
cross links or breaking. This polymer degradation or saturation of the plastic with 
additive can render the material unusable. This problem is not currently an issue for 
most applications as recycled content is not consistently high enough and therefore 
enough virgin material is added to mitigate against this effect. 

Chemical recycling has been shown to be a way to overcome some of the problems of 
recycling plastics containing additives and fillers. This is because chemical recycling 
breaks down the plastic to individual monomers, completely separating the additives 
and fillers and reforming the polymer chains to virgin quality. Further solutions include: 

 physical recycling, such as dissolution which can strip away certain additives and 
fillers; 

 encapsulation in new products – e.g. encasing PVC window frames containing 
lead and cadmium stabilisers in virgin PVC, which reduces the impact of any 
problematic additives as they are completely enclosed by virgin polymer; and  
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 dilution by blending with other recyclates or virgin materials to below threshold 
levels. 

Some plastics, however, contain additives that render the plastics unrecyclable; this is 
discussed more in the following section.  

PET beverage bottles are currently one of the best examples recycled content uptake. 
Some of the reasons for this are the large market size, the easily identified article 
dimensions and the low additive and filler content. Well sorted plastic bottle waste 
streams (for example, arising in deposit return systems) are available which produce 
recyclate with well-defined properties, including additive and filler content. The additive 
and filler content is so minimal that it does not pose problems for accumulation. An 
effort has also been made by plastic bottle manufacturers to reduce the use of colorants 
in PET beverage bottles to increase the recyclability of the plastic. Replicating this level 
of uptake for other types of plastic and applications is likely to be more difficult; 
primarily due to supply of recyclate of a high enough quality for many applications. 

A.5.2 Substances of Very High Concern (SVHC) 

Several legacy plastic additives are now classified as Substances of Very High Concern 
under REACH, and are only authorised for certain uses at thresholds less than 1,000 ppm 
(0.1%). This severely limits the recyclability of plastics containing these substances as 
SVHC cannot be removed through mechanical recycling. 

SVHC are most likely to be found in building products, electrical and end of life vehicle 
related waste streams; plastic packaging would not typically be a source of these more 
problematic additives as it is not old enough to have included these now banned 
substances. The issue is associated with the long-life products, where legacy additives 
may be present in the plastic being recycled. The European Chemical Agency is currently 
working on a database for substances of very high concern (SVHC).390 They are 
developing a worst-case scenario for statistical significance of SVHC occurrence. It is 
hoped that this will improve the understanding of statistical association of SVHCs within 
different polymers, and help to reduce costs of chemical analysis. 

Another consideration is that, although SVHC are limited in products manufactured in 
Europe, the same limits may not be applied to any products or waste being imported 
from outside of Europe. From talking to stakeholders, this is a disputed risk, as it is 
unclear if imported plastics do contain higher levels of contaminants or significantly 
different additives and fillers than those derived in the EU.

                                                      

 

390 ECHA - European Chemicals Agency (2021) Plastic Additives Initiative, https://echa.europa.eu/plastic-
additives-initiativehttps://echa.europa.eu/plastic-additives-initiative ECHA - European Chemicals Agency 
(2021) Plastic Additives Initiative, https://echa.europa.eu/plastic-additives-
initiativehttps://echa.europa.eu/plastic-additives-initiative 
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A.6.0 Stakeholder Engagement List 

A summary of direct stakeholder engagement activities that took place between 
December 2020 and October 2021 is shown in Table A- 3. Stakeholders include 
representatives from brands, trade associations, plastics manufacturers, recyclers, 
chemical companies and certification schemes as well as non-governmental 
organisations. 

Stakeholder engagement for the study has included: 

 Interviews with stakeholders carried out between February and November 2021;  

 For Tasks 1, 2 and 4, a recycled plastic content workshop held on 14th September 
2021; 

 For Task 3, two technical SUP workshops held on 29th April 2021 and 12th October 
2021.  

 A recycled content webinar on 12th November 2021. 

A list of Member States and EU Commission departments that attended the Task 3 
workshops is in Table A- 4. 

Table A- 3: Stakeholder Engagement List 

Stakeholder Industry Method Topic 

ACEA Trade association Interview 
Measurement of recycled content, 

issues and definition 

AGVU Trade Association Workshop Recycled content verification  

ALPLA Werke Alwin Lehner 
GmbH & Co KG 

Plastics 
Manufacturer 

Workshop Recycled content verification  

APK AG Dissolution Recycling 
Workshop 

and 
Interview 

Measurement of recycled content 

APPLIA Trade association Interview 
Measurement of recycled content, 

issues and definition 

BASF Chemical Company 
Workshop 

and 
Interview 

Mass balance approach for 
chemical recycling, recycled 

content verification 

Belgian Quality Association Certification Scheme Interview 
Recycled content verification 

scheme: QA-CER 

Borealis AG Chemical Company  Workshop Recycled content verification  

Chemical Recycling Europe Trade Association 
Workshop 

and 
Interview 

Chemical recycling, recycled 
content verification  

ChemSec NGO 
Workshop 
and Email 

Chemical recycling and mass 
balance, recycled content 

verification  
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Stakeholder Industry Method Topic 

Circular Plastics Alliance 
(CPA) 

Stakeholder Alliance 
Group video 
conference 

Measurement of recycled content, 
issues and definitions 

CLEPA Trade association Interview 
Measurement of recycled content, 

issues and definition 

Coca-Cola Europacific 
Partners 

Brand - Soft drinks Workshop Recycled content verification  

CPME Trade Association Workshop Recycled content verification  

Denkstatt Consultancy/Other Workshop Recycled content verification  

DG Sante Commission Interview 
Measurement of recycled 

content/additives and fillers 

Dow Europe GmbH Chemical Company  
Workshop 

and 
Interview 

Measurement of recycled 
content/additives and fillers 

Eastman Chemical Company  
Workshop 

and 
Interview 

Mass balance approach for 
chemical recycling, recycled 

content verification  

ECOS - Environmental 
Coalition on Standards 

NGO 
Workshop 

and 
Interview 

Measurement of recycled content, 
chemical recycling, mass balance 

Elipso Trade Association Workshop Recycled content verification  

EPRO Trade Association Workshop Recycled content verification  

EUPC Trade Association Workshop Recycled content verification  

European Bioplastics (EUBP) Trade Association 
Workshop 

and 
Interview 

Bio- based and biodegradable 
plastics, recycled content 

verification  

European Chemical Industry 
Council (Cefic) 

Trade Association 
Group video 
conference 

Chemical recycling, recycled 
content verification  

European Plastic Converters 
(EuPC) 

Trade Association Interview 
Measurement of recycled content 

and definitions 

EUROPEN - The European 
Organization for Packaging 
& the Environment 

Trade Association Workshop Recycled content verification  

Flustix GmbH Certification Scheme   Recycled content verification  

FoodDrinkEurope Trade Association Workshop Recycled content verification  

GR3N Chemical Recycler Interview Recycled content verification  

GreenBlue Consulting (RMS) Certification Scheme 
Workshop 

and 
Interview 

Recycled content verification  

HP  Tech - Hardware Workshop Recycled content verification  
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Stakeholder Industry Method Topic 

Impact Hub Geneva Certification Scheme Interview Recycled content verification  

INEOS O&P Europe Chemical Company  Workshop Recycled content verification  

International Sustainability 
& Carbon Certification 
(ISCC) 

Certification Scheme 
Workshop 

and 
Interview 

Recycled content verification  

IPPR Certification Scheme Interview Recycled content verification  

JBF GE BVBA PET Manufacturer Workshop Recycled content verification  

LyondellBasell Chemical Company Workshop Recycled content verification  

MOL Group Chemical Company Workshop Recycled content verification  

Natural Mineral Waters 
Europe (ex.EFBW) 

Trade Association Workshop Recycled content verification  

NEN Certification Scheme Interview Recycled content verification 

NEO Group 
Plastics 

Manufacturer 
Workshop Recycled content verification  

Neste Chemical Company 
Workshop 

and 
Interview 

Chemical recycling, recycled 
content verification  

Nestlé Brand - Soft drinks Workshop Recycled content verification  

Novapet (CPME) PET Manufacturer Workshop Recycled content verification  

ORGALIM Trade association Email 
Measurement of recycled content, 

issues and definition 

PCEP Consultancy/Other Workshop Recycled content verification  

PepsiCo Brand - Soft drinks Workshop Recycled content verification  

PET Container Recycling 
Europe (PETCORE) 

Trade Association Interview 
Measurement of recycled content, 

issues and definitions 

Piksel Consultancy/Other Workshop Recycled content verification  

Plastic Energy Chemical Recycler Interview 
Measurement of recycled content, 

issues and definitions 

Plastics Europe Trade Association 
Workshop 

and 
Interview 

Measurement of recycled content, 
issues and definitions 

Plastics Recyclers Europe 
(PRE) 

Trade Association 
Workshop 

and 
Interview 

Measurement of recycled content, 
issues and definitions 

Polycert Certification Scheme Interview Recycled content verification  

Putoksnis, UAB Manufacturer Workshop Recycled content verification  
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Stakeholder Industry Method Topic 

RAL Deutsches Institut für 
Gütesicherung und 
Kennzeichnung 

Certification Scheme Interview Recycled content verification 

RAL Gütegemeinschaft 
Wertstoffkette PET-
Getränkeverpackungen 

Certification Scheme 
Workshop 

and 
Interview 

Recycled content verification  

REDcert GmbH Certification Scheme 
Workshop 

and 
Interview 

Recycled content verification  

Schwarz Produktion - MEG 
Weissenfels GmbH 

Plastics 
Manufacturer 

Workshop Recycled content verification  

SIS Consultancy/Other Workshop Recycled content verification  

Suomen Uusiomuovi Oy Manufacturer Workshop Recycled content verification  

Total Chemical Company Workshop Recycled content verification  

Trioworld Landskrona AB 
Plastics 

Manufacturer 
Workshop Recycled content verification  

UNESDA Soft Drinks Europe Trade Association Workshop Recycled content verification  

 

Table A- 4: Member States that Attended the Task 3 SUP Workshops 

Member States and EU Commission 

Administration de l'environnement (Luxembourg) 

Danish Environmental Protection Agency 

Danish Standards 

Department of Agriculture, Environment and Rural Affairs Northern Ireland 

Department of Environment, Climate and Communications, Ireland 

Department of Environment, Cyprus 

Environmental Protection Agency, Ireland 

European Commission DG Internal Market, Industry, Entrepreneurship and SMEs 

Federal Ministry for Climate Action, Environment, Austria 

Federal Ministry for the Environment, Germany 

Hellenic Ministry of Environment and Energy 

Joint Research Centre (European Commission) 

Ministry for Innovation and Technology, Hungary 

Ministry for the Ecological Transition, Spain 

Ministry of Agriculture Cyprus 

Ministry of Economy and Sustainable Development, Croatia 

Ministry of Environment and Spatial Planning, Slovenia 

Ministry of Environment of Czech Republic 

Ministry of Environment of the Republic of Lithuania 
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Ministry of Environment, Romania 

Ministry of Environmental protection and Regional Development, Latvia 

National Environmental Protection Agency, Romania 

Netherlands Enterprise Agency (RVO) 

OVAM, Public Waste Agency of Flanders 

PFS Public Health – Environment, Belgium 

Portuguese Environment Agency 

Resource Recovery & Recycling Agency, Malta 

RVO (Netherlands Enterprise Agency) 

Swedish Environmental Protection Agency 

Swedish Institute of Standards, SIS 

Waste Management and Secondary Materials (European Commission) 
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A.7.0 Allocation Cost Scenarios for Chemical 

Recycling 

Table A- 5 provides an indicative scenario for the calculation of costs taking the example 
naphtha steam cracker from Section 5.4.2.2 and the potential allocation scenarios. This 
is, in part, derived from evidence submitted by parts of industry which are currently 
starting to provide an economic justification for the use of free allocation. In this 
example, the costs of using recycled feedstock range from 1.4 to 5 times the cost of 
virgin naphtha. Part of industry has indicated that the chemicals industry cannot accept 
the cost increases from any allocation scenario other than D and E. However, it is 
important to put the cost increase in the content of the resulting (HD)PE price as this is 
the ultimate driver for what may be acceptable. This shows that the increase could be 
from 1.1 to 2.3 times. Whilst much of this is highly speculative, it demonstrates the 
magnitude of the likely differences. The reality is likely to be that either scenarios C or D 
may be possible depending upon the willingness of the market to pay a premium for this 
product. 

Table A- 5: Naphtha Steam Cracker Input Feedstock Cost Comparison - 
Allocation Scenarios 

Allocation 
Scenario>> 

A 

Proportional 

B 

Polymer 
Only 

C 

Fuels 
Excluded 

D 

Auto-
consumption 

Excluded 

E 

Free 

Recycled Content 
Claim (out of 10) 

2.9 5.7 7.4 8.6 9.9 

Material Price 
€/tonne output1 

2,394 1,226 952 817 707 

Virgin Naphtha 
Price €/tonne 

500 

Cost Increase 379% 145% 90% 63% 41% 

Virgin HDPE Price 
€/tonne 

1,500 

Recycled HDPE 
Price €/tonne2 

3,394 2,226 1,952 1,817 1,707 

HDPE Price 
Increase 

126% 48% 30% 21% 14% 

1. Assuming a price per tonne of €700 reflecting improvements of 30% in the future. 

2. Assumes that the price difference between virgin naphtha and HDPE remains the same between 
recycled material and rHDPE 
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A.8.0 Recycled Content Standards in the 

Construction Sector 

The following section summarises a literature review of existing standards and supply 
chain verification schemes related to the calculation, verification and reporting of 
recycled content in construction products. 

A.8.1 Approaches from Member States and Industry 

A.8.1.1 Current Practice at Member State Level 

There were no identified examples of targets/systems for incorporation and verification 
of recycled content in construction products at Member State level. However, there are 
requirements for recycled content within the Green Public Procurement documents as 
described in Appendix A.8.1.2. 

A.8.1.2 Regulatory Framework for Recycled Content 

The Green Public Procurement (GPP) Criteria have been developed for use by public 
bodies in their tendering processes. The GPP documentation for office buildings has 
criteria relating to the proportion by mass of recycled content in the entire building 
project and states that recycled content on a project level in the region of 10 – 15% 
should be achievable.391 The criteria do not specify a calculation and requires instead 
information from producers of materials verifying the recycled content of products to be 
submitted by tenderers. As currently drafted there is little incentive to include plastic 
recycled content in buildings as the mass of plastics is small meaning, they will have 
minimal contribution to any targets. 

A.8.1.3 Current Practice at Industry Level 

Section 3.2.1.2 outlines a number of the voluntary industry commitments. The Vinylplus 
target to recycle at least 900,000 tonnes PVC into new products by 2025392 is particularly 

                                                      

 

391 JRC European Commission (2016) Green Public Procurement Criteria for Office Building Design, 
Construction and Management, June 2016, 
https://ec.europa.eu/environment/gpp/pdf/report_gpp_office_buildings.pdf 
392 Vinyl Plus (2017) PVC recycling technologies, 2017, 
https://vinylplus.eu/uploads/downloads/VinylPlus_PVC_recycling_tech_20092017.pdf 
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relevant to construction plastics due to the high proportion of PVC used in construction 
applications. The Vinylplus definition of recycled PVC is as follows: 

“Recycled PVC is a discarded PVC product, or semi-finished product, that is diverted from 
waste for use within a new product; processing waste is included provided it cannot be 
reused in the same process that generated the waste.”393 

An additional industry scheme which is of relevance is the International Green 
Construction Code which is a guidebook for building design and construction. It includes 
a material selection chapter where material attributes such as recycled content are 
considered. However, the code now recommends the use of LCA for material selection 
instead of a review of single attributes such as recycled content.394 

A.8.2 Review of Existing Verification Schemes 

The following section outlines two major standards and supply chain verification 
schemes related to the calculation, verification, and reporting of recycled content for 
construction practices. These two schemes are for recycled content over all materials in 
all whole building. A list of additional recycled plastic content verification schemes 
identified as part of the general methodology research can be found in Section 3.2.4. 

WRAP 

UK environmental body WRAP have produced a ‘rule of thumb’ for calculating and 
declaring recycled content in construction products.395 This was developed as a result of 
the UK’s commitment to halve the waste to landfill. The calculation proposed for 
calculating and declaring recycled content uses ‘Yield Factors’ in the numerator, as per 
below:396  

((M1 x Y1 + M2 x Y2 + M3 x Y3) / P) x 100 = recycled content % 

where:  

M = mass of recycled input  

Y = yield of input (considering waste losses, moisture content, etc.)  

                                                      

 

393 Vinyl Plus (2017) PVC recycling technologies, 2017, 
https://vinylplus.eu/uploads/downloads/VinylPlus_PVC_recycling_tech_20092017.pdf 
394 Green building solutions Environmental Product Declarations (EPDs): Improving Material Selection 
Options in the IgCC, accessed 6 August 2021, 
https://www.greenbuildingsolutions.org/blog/environmental-product-declarations-epds-improving-
material-selection-options-igcc/ 
395 WRAP Calculating and declaring recycled content in construction products: ‘Rules of Thumb’ guide, 
accessed 31 May 2019, http://www.wrap.org.uk/sites/files/wrap/Rules_of_Thumb1.pdf 
396 WRAP Calculating and declaring recycled content in construction products: ‘Rules of Thumb’ guide, 
accessed 31 May 2019, http://www.wrap.org.uk/sites/files/wrap/Rules_of_Thumb1.pdf 
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P = mass of final product 

This formula considers the relative yield of material inputs into the finished product. In 
other words, this approach seeks to address the fact that not all inputs may make their 
way into the final product without losses, and therefore these losses may need to be 
excluded from the numerator. Such losses could include moisture, impurities and 
contaminants removed during the recycling process, and production scraps, for example. 
Each of these aspects is discussed further in Sections 4.3, 0 and 0.  

The denominator in this case includes the entire final product, including both plastic and 
non-plastic elements. To be included in the numerator of the calculation the waste must 
meet one of the following criteria: 

 Any wastes that are listed in the European Waste Catalogue 

 Any material that is classified or intended to be classified as ‘waste’ within the 
ISO 14021 definition stated previously. This includes post-construction waste and 
returns from the distribution chain 

 Offcuts or scrap generated within a process where a recovery operation process 
is required prior to its re-use that changes the physical or chemical nature of the 
material, e.g. granulation of extruded plastic or crushing of waste blocks 

 By-products as defined by the EC Interpretative Communication on waste and by-
products. A by-product is defined as a production residue that is not a waste, and 
a production residue is defined as a material that is not deliberately produced in 
a production process but may or may not be a waste. In order to be considered a 
by-product, a production residue must satisfy all of the following three criteria: 

o the further use of the residue is not a mere possibility but a certainty; 
o the residue does not need any further processing prior to re-use; and 
o the residue is produced for further use as an integral part of a continuing 

process of production. 
For the calculation of recycled content within this document, if all three criteria 
are true, the production residue is probably not a waste, but is a by-product.397 

Figure A- 2 demonstrates the methodology with a case study. 

                                                      

 

397 WRAP Calculating and declaring recycled content in construction products: ‘Rules of Thumb’ guide, 
accessed 31 May 2019, http://www.wrap.org.uk/sites/files/wrap/Rules_of_Thumb1.pdf 
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Figure A- 2: WRAP Recycled Content Calculator for Construction Products 

 

Source: WRAP Calculating and declaring recycled content in construction products: ‘Rules 
of Thumb’ guide, accessed 31 May 2019  

LEED/BREEAM 

LEED and BREEAM are dominant sustainability rating schemes for buildings. The LEED 
(Leadership in Energy and Environmental Design) green building rating scheme awards 
credits specifically for recycled content as per below.398 

Intent 

To increase demand for building products that incorporate recycled content 
materials, thereby reducing impacts resulting from extraction and processing of virgin 
materials. 

Requirements  

Use materials, including furniture and furnishings, with recycled content such that the 
sum of postconsumer recycled content plus 1/2 of the preconsumer content 
constitutes at least 10% or 20%, based on cost, of the total value of the materials in 

                                                      

 

398 USGBC and LEED Recycled content, accessed 6 August 2021, 
https://www.usgbc.org/credits/commercial-interiors-retail-ci/v2009/mrc4 
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the project. The minimum percentage materials recycled for each point threshold is as 
follows: 

Recycled Content Points 

10% 1 

20% 2 

The recycled content value of a material or furnishing is determined by weight. The 
recycled fraction of the assembly is then multiplied by the cost of assembly to 
determine the recycled content value. Mechanical, electrical and plumbing 
components cannot be included in this calculation. 

The calculation incorporates all materials, not only plastic, and uses both material weight 
and cost. This means that higher cost items are weighted more highly when it comes to 
recycled content inclusion which helps to encourage recycled content in high grade 
applications. 

BREEAM is a competing green building scheme. It does not contain requirements 
specifically related to recycled content in plastic but instead include three related 
assessment criteria: 

 Mat 01 Environmental impacts from construction products - Building life cycle 
assessment (LCA)399 As part of the LCA recycled content will be taken into 
account when calculating the environmental impact, however there is no 
requirement to calculate the recycled content. 

 Mat 02 Environmental impacts from construction products – Environmental 
Product Declarations (EPD)400 The requirement relates to reaching a number of 
EPD points. Although there is currently no requirement in EPD’s to include 
recycled content, it can sometimes be included. 

 Wst 02 Use of recycled and sustainably sourced aggregates401 This requirement 
relates only to aggregates and uses the Wst 02 calculator tool to assign points. 
The calculator considers recycled materials and assigns different environmental 
impacts to them based on the weight used. 

As discussed in Sections 3.2.3 and 3.2.4, there are many other certification schemes on 
the market. Many of these certify construction products such as SCS Global services 

                                                      

 

399 BRE(2016) BREEAM International New Construction,  
400 BRE(2016) BREEAM International New Construction,  
401 BRE(2016) BREEAM International New Construction,  
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whose can be used for carpets, building products and insulation and can be used in 
support of the LEED credits.402

                                                      

 

402 Recycled Content Certification | SCS Global Services, accessed 31 May 2019, 
https://www.scsglobalservices.com/services/recycled-content-certification 
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A.9.0 Regulatory Framework for Recycled 

Content within EEE 

WEEE Directive 

Sets targets for all Member States regarding recycling of collected WEEE within each 
Member State. This must be reported by individual recyclers/ reprocessor to the 
relevant program management organisation within each Member State. Targets relate 
to the products themselves rather than to WEEE plastic. As such, there are no specific 
requirements to recycle EEE plastic. However, the Directive does require that plastics 
containing brominated flame retardants be removed from any separately collected 
WEEE. The quantity of plastic from WEEE that is recycled is claimed to be significantly 
lower than other components.403 

RoHS Directive 

Specifies maximum levels of hazardous substances within EEE products, including 
polybrominated biphenyls and polybrominated diphenyl ethers. These materials were 
previously utilised within EEE as flame retardants and are now limited to maximum 
concentration limits of 0.1% of a homogenous material (such as an electrical plastic).404 
This list also includes lead and cadmium, which are additives used as plasticisers and 
pigments in electronics. 

POPs Regulation 

The POPs Regulation is the EU’s legislation for implementing the worldwide Stockholm 
Convention and Aarhus Protocol to protect human health and the environment by 
controlling the production, release, and disposal of persistent organic pollutants.405 

Through the Regulation, manufacturing, placing on the market and use of these 
substances is prohibited above specified concentrations in accordance with Article 3(1). 
This list includes the flame retardants bromodiphenyl ethers (tetra, penta, hexa and 
hepta; also regulated by the RoHS Directive) and hexabromocyclododecane (HBCD). 
These are all examples of Brominated Flame Retardants (BFRs). While this restricts their 
use in new products, legacy products will still contain these substances. 

                                                      

 

403 Baxter, J., Wahlstrom, M., Castell-Rüdenhausen, M.Z., Fråne, A., Stare, M., Løkke, S., and Pizzol, M. 
(2014) Plastic value chains: WEEE (Waste Electric and electronic equipment) in the Nordic region, 2014, 
http://norden.diva-portal.org/smash/get/diva2:721021/FULLTEXT01.pdf 
404 EU Commission (2011) DIRECTIVE 2011/65/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
on the restriction of the use of certain hazardous substances in electrical and electronic equipment 
405 EU Commission (2019) REGULATION (EU) 2019/1021 OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL on persistent organic pollutants 
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As such, separate treatment of these waste streams continues to be strictly controlled. 
Under Article 7, producers must undertake all reasonable efforts to avoid contamination 
of WEEE waste with POPs. Disposal or recovery operations that may lead to recovery, 
recycling, reclamation or re-use on their own of the substances listed in Annex IV shall be 
prohibited, therefore recycling systems must accurately identify these POPs and through 
testing verify that the level of POPs are below the threshold specified in the Regulation 
and RoHS Directive to allow use of the recycled plastic within new products. The legacy 
BFRs detailed in the POPs regulation are a key issue highlighted by industry 
representatives in reports and white papers being these legacy BFRs within products. 
While not all BFRs are under the regulations, identification of individual types is time 
consuming and expensive. It has also been highlighted that the high demands for 
compliance placed on recyclers within the EU result in higher costs in Europe.406 As such, 
BFR plastic is typically disposed of or exported outside of the EU for treatment, 
regardless of whether the BFRs within WEEE are those restricted by the Regulation. 

Circular Economy Action Plan 

The Circular Economy Action Plan also cites Electronics and ICT as a key sector of focus. 
The Circular Electronics Initiative will include regulatory measures for design for reuse 
and recycling and the use of recycled content for products such as mobile phones, 
tablets and laptops.407, 408

                                                      

 

406 Circular Plastics Alliance (2020) State of Play on Collected and Sorted Plastic Waste: Electronics and 
Electrical Equipment (EEE) 
407 European Comission (2020) A new Circular Economy Action Plan, accessed 7 May 2020, https://eur-
lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN 
408 Maria Banti (2020) EU agenda on Circular Economy and Circular Electronics Initiative (European 
Commission), 18 November 2020, https://www.bsef.com/wp-content/uploads/2020/11/Maria-Banti_CE-
and-Circular-Electronics-Initiative_BSEF-002.pdf 



    

 298 

 

A.10.0 WEEE Recycling Process 

1) Sorting, de-pollution and pre-treatment: Processes to identify and separate 
different components. This can include both manual and automated scanning 
and sorting by product type, size reduction and disassembly. Hazardous fractions 
(e.g. LCD displays containing mercury) and other pollutants are segregated for 
disposal. 

7) Shredding: Resulting components are shredded and further separated through 
optical sorting to isolate plastic streams from other components such as metals. 

8) Plastic Separation: Sequential sorting of plastics based on density, electrostatic 
separation and sensor-based detection such as X-ray spectrometry. Typically 
lower density polymers such as ABS, PS and PP can be collected in pure fractions. 
High density plastics, often containing complex mixtures of heavy plastics (e.g. 
PVC, PET, PC) and additives (brominated flame retardants (BFRs), fillers) are 
typically unsuitable for recycling and are must be appropriately disposed of.409 

9) Plastics Recycling: Individual polymer waste streams can then be processed into 
plastic flakes and recycled.

                                                      

 

409 The International Bromine Council (2020) Impact of Brominated Flame Retardants on the Recycling of 
WEEE plastics 
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A.11.0 Additives in WEEE 

 

Figure A- 3: Concentration of Flame Retardant Additives in a Range of 
WEEE Plastics410 

 

                                                      

 

410 Recreated from Maris, E., Botane, P., Wavrer, P., and Froelich, D. (2015) Characterizing plastics 
originating from WEEE: A case study in France, 2015, https://hal.archives-ouvertes.fr/hal-
01206310/document 

0.00

0.20

0.40

0.60

0.80

1.00

1.20

M
as

s 
(%

)

Bromine Antimony Phosphorus Chlorine



    

 300 

 

Figure A- 4: Concentration of Filler Additives in a Range of WEEE 
Plastics411 

 

 

Table A- 6: Concentration of Elements Associated with Additives in WEEE 
Plastic412 

  Concentration 

Element Use Low High 

Bromine Brominated flame retardant 0.0054% 6.8% 

Antimony 
Brominated flame retardant 
catalyst 

0.042% 5% 

Chlorine 

Chlorinated flame 
retardants 

PVC 

0.052% 3.7% 

                                                      

 

411 Recreated from Maris, E., Botane, P., Wavrer, P., and Froelich, D. (2015) Characterizing plastics 
originating from WEEE: A case study in France, 2015, https://hal.archives-ouvertes.fr/hal-
01206310/document 
412 Haarman, A., and Gasser, M. (2016) Managing Hazardous WEEE Plastic Additives in the Indian Informal 
Sector, June 2016, 
https://www.dora.lib4ri.ch/empa/islandora/object/empa%3A18490/datastream/PDF/Haarman-2016-
Managing_hazardous_WEEE_plastic_additives-%28published_version%29.pdf 
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  Concentration 

Element Use Low High 

Phosphorus 
Non-halogenated flame 
retardants 

0.085% 0.5% 

Titanium Filler/pigment 0.55% 1.4% 

Calcium Filler 0.11% 0.9% 

Silicone Filler 0% 1.1% 
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A.12.0 Voluntary Commitments for Recycled 

Content in EEE 

A number of the voluntary industry commitments on recycled commitment highlighted 
in Table 3-1 would also be applicable to EEE plastic: 

 Circular Plastics Alliance: boost the market for recycled plastic to at least 10 
million tonnes. 

 Polyolefin Circular Economy Platform (PCEP): Boost use of recycled post-
consumer polyolefin content used in European products to 3m tonnes a year. 
Polypropylene in particular is used in EEE products. 

 Vinylplus: Recycle at least 900,000 tonnes PVC into new products. This polymer is 
used in EEE products. 

Some manufacturers have also committed to recycling targets for WEEE as described in 
Table A- 7. However, many of these targets are not specific to recycling of EEE plastic. 
For example, Hewlett-Packard’s commitment includes not just closed-loop plastic but 
also post-consumer waste recycled plastic and ocean-bound plastic (such as plastic 
bottles). 

Table A- 7: Voluntary Industry Commitments on EEE Recycled Content 

Name Target Date 

Dell413 
Dell has pledged that for every product a customer buys, it will 

reuse or recycle an equivalent product. 
2030 

Hewlett-Packard414 
Use 30% post-consumer recycled content plastic across HP’s 

personal systems and print product portfolio. 
2025 

Lenovo415 

All newly released DT, AIO, workstation, notebook, tablet, 
visual and accessory products shall contain a minimum of 2% 

PCC in product. 
2020 

All newly released server products shall contain minimum of 
10% PCC in external enclosure. 

2020 

                                                      

 

413 Dell Technologies (2019) The Road to 2030 Must Be Circular, https://www.delltechnologies.com/en-
us/blog/sustainability-progress-made-real-2030-goals/ 
414 HP (2019) Sustainable Impact Report 2018, 2019, 
https://www8.hp.com/h20195/v2/GetPDF.aspx/c06293935.pdf 
415 Lenovo (2019) Lenovo Sustainability Environmental Targets, 
https://www.lenovo.com/gb/en/sustainability-targets 
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Name Target Date 

Each business unit to implement use of closed loop PCC in at 
least one product. 

2020 

Lexmark416 

Increase the post-consumer recycled plastic content in toner 
cartridges to 25%. 

2022 

Increase the average post-consumer recycled content plastic in 
models to 50%. 

2025 

                                                      

 

416 Lexmark Post-consumer recycled (PCR) materials, https://csr.lexmark.com/materials.php 
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A.13.0 Review of Existing Verification 

Schemes for EEE 

The following section summarises a literature review of existing standards and supply 
chain verification schemes that have been used for EEE plastic for the calculation, 
verification, and reporting of recycled content as described in Section 6.3.2. 

Table A- 8: Summary of Recycled Plastic Content Verification Schemes 
(colours for ease of comparison with no significance implied) 

Scheme Features UL 
TCO Certified417, 

418 
Intertek419 

EPEAT420, 

421 

Recycling process 
Only mechanical 
recycling certification 

No Unclear Unclear Unclear 

Pre-consumer 
Content 

Is pre-consumer 
waste accepted? 

Yes Yes Yes No 

Calculation 
exclusions 

Virgin additives and 
fillers etc. excluded 

Unclear Unclear Unclear Unclear 

System Losses 
Differentiate loss 
rates for recycled vs. 
virgin material 

Unclear Unclear Unclear Unclear 

CoC Model 
Chain of custody 
models approved  

Segregation 
Mass balance 
Book & Claim 

Unclear Mass balance Mass Balance 

System Boundary 
Maximum system 
boundary for mass 
balance 

Group Unclear Unclear Unclear 

Geography 
Mass balance 
geographical 
limitations  

None Unclear Unclear Unclear 

Allocation Method Accounting unit(s) 
Mass 

Energy 
Mass Mass Mass 

                                                      

 

417 TCO Certified TCO Certified Generation 9, for displays, https://tcocertified.com/files/certification/tco-
certified-generation-9-for-displays.pdf 
418 TCO Certified https://tcocertified.com/frequently-asked-
questions/#:~:text=certificate%20is%20valid%3F-
,A%20new%20generation%20of%20TCO%20Certified%20is%20released%20every%20three,one%20year%
20at%20a%20time. 
419 Intertek Recycled Content Verification, https://www.intertek.com/sustainability/recycledcontent/ 
420 Recycling Today (2014) EPEAT’s impact on the use of PCR plastics in electronics manufacturing, 
https://www.recyclingtoday.com/article/rt1014-pcr-plastics-epeat/ 
421 Green Electronics Council (2014) EPEAT’s Impact on Use of PCR Plastics, 
http://static.squarespace.com/static/52434abee4b0266a27f6b09d/t/532b27b9e4b025b2a0804db5/1395
337145137/CE_Rifer.pdf 
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Scheme Features UL 
TCO Certified417, 

418 
Intertek419 

EPEAT420, 

421 

Co-Products 
Is free allocation 
allowed for co-
products? 

Yes Unclear Unclear Unclear 

Timeframe 
Maximum mass 
balancing timeframe 
is permitted 

12 months 24 months 12 months 12 months 

Audits 
Use of accredited 
third-party auditors 

Unclear Yes Yes Unclear 

Self-declarations 
Auditing of self-
declarations 

Unclear Unclear Unclear Unclear 

Other Schemes 
Other schemes 
recognised 

Unclear Unclear Unclear Unclear 

 






