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The R2Pi project: The route to circular economy, a three-year research 

project, was launched in October 2016 under the European Commission’s 

Research and Innovation programme, Horizon 2020. Its overarching goal 

is to accelerate the widespread implementation of a circular economy, 

based on successful business models and effective policies. The aim is 

therefore to develop circular economy business models (CEBMs) and 

guidelines that will facilitate this transition and to propose policy 

packages supporting these sustainable models.

The Circular Economy (CE) is defined by R2Pi as follows: “In a circular economy, the 

value of products and materials is maintained, waste is avoided, and resources 

are kept within the economy when a product has reached the end of its life.”  

R2Pi research is focused on the application of CEBMs in six sectors: Construction, 

Electronics, Food, Plastics, Textile, and Water.  This pamphlet describes the 

Plastics sector.  

Along with the business, case studies which exposed CEBMs, the 

Circular Economy Policy Package is a key product of the R2Pi Project. 

The Plastics Policy Package is based on the project’s accumulated 

knowledge about the transition towards the CE and contributes to the 

development of policies to promote CE linking economic growth and 

social prosperity while promoting the efficient use of resources, through 

the facilitation of CEBMs. 

Please see the R2Pi Website, “Sectors” section, for the key results of the case 

studies: Group SEB, Canon, Rehau, TerraCycle and Vivenge.

ABOUT THE R2PI PROJECT
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Plastics are macromolecular substances obtained through a poly-

merisation process. They are usually derived from petrochemicals with 

the addition of modifying additives such as fillers, stabilizers, plasticizers, 

anti-static agents, foaming agents, dyes, etc.  Plastics, due to their 

properties (relative resource efficiency and lightness in weight) and the 

possibility of modifying them, are widely used in many industries 

especially in food and packaging. Mass production of plastics began in the 

1950s and the scale of production has been increasing since then. It is 

estimated that in total around 8300 million metric tonnes (Mt) have been 

produced to date. The same properties that make plastics so useful (e.g. 

their durability) — however, make them hard to break down. As of 2015, 

approximately 6300 Mt of plastic waste has been generated, around 

9%  of which has been recycled, 12% which has been incinerated, and 79% 

which has accumulated in landfills or the natural environment. Lack of 

sustainable management of production and disposal of plastics results 

into their drifting in the seas and oceans or filling up waste dumps and 

polluting the air. 

A function of the policy package was to review plastics CEBMs and design 

policy recommendations that support the successful implementation of 

recent EU measures such as the EU Action Plan for the Circular Economy, 

the EU Plastics strategy, the Directive on the reduction of the impact of 

certain plastic products on the environment “Single use Plastics Directive” 

and other related measures. 

PLASTICS CIRCULAR ECONOMY BUSINESS 
MODELS (CEBMs)
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CEBMs of Plastics Companies from the Case Studies

The Circular Economy Business Models (CEBM) from the case studies 

connected to the plastics sector are characterized by a strong focus on 

resource recovery. Indeed, plastics lend themselves particularly well to 

recycling since their physical properties can be largely maintained through 

the waste collection, sorting and re-granulation process. Most plastic 

parts or components are the result of an extrusion or injection moulding 

process; the raw material for this process are granules of the plastic type 

to be extruded (e.g. polypropylene (“PP”), polyethylene (“PE”)). Recovered 

plastic waste can be sorted, heated and granulated so as to provide 

a  secondary raw material, i.e. a feedstock from recovered resource. 

A  technological and industrial challenge remains, namely to be able to 

sort heterogeneous plastic waste so as to obtain pure fractions by 

polymer-type (see Tracer-Based Sorting below). Also, in the long run, 

polymer chains do get shortened as a result of today’s mechanical 

recycling. Below we discuss the Plastics companies analyzed by the R2Pi 

consortium.

Group SEB is a leading global manufacturer of small domestic appliances 

(through brands such as Krups, Moulinex, Rowenta and Tefal, amongst 

others). It is headquartered in France but operates in a number of other 

locations around the world. Group SEB has strong internal sustainability 

goals. This case study focuses on one particular product; namely, a steam 

generator for linen care (for Rowenta). The group, through its product 

design, marketing and procurement, includes the use of recycled 
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polypropylene (a type of plastics) as well as other recycled materials, 

leading to up to 48% recycled material within the steamer, following 

a  circular sourcing CEBM. This is made possible through the close 

contact with a supplier of recycling material. Moreover, the company also 

gives a 10-year guarantee, allowing for a higher inclination towards 

reparability and an eventual re-conditioning model. Moreover, in 

partnership with national Producers Responsibility Organisations (PRO), 

the group manages a system of WEEE collection and processing, from 

which recycled plastic is produced, hence engaging in a resource 

recovery  model.

Canon applies CEBMs to its European, Middle East, and Africa (EMEA) 

business for Document Solutions (i.e. printing devices), with a focus on 

the remanufacturing CEBM (returning used machines to as-new 

condition, with a new serial number and warranty after such models are 

stripped down and thoroughly cleaned, specified parts are exchanged 

and software is updated to the latest versions) and the refurbishment 

CEBM (machines resold as a second-hand machines with only minor 

refurbishment work). These CEBMs are enabled by a number of other 

CEBMs employed by Canon EMEA, including access (many customers 

lease rather than own Canon machines so that Canon has the option to 

buy back equipment at end-of-contract), performance (through the 

Managed Print Service (MPS) offering, a service-based model for 

providing printer copiers, the focus lies on providing performance 

outcomes and improvement to customers, rather than just the 

equipment specifications), and resource recovery (facilitated by 
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remanufacturing with specific models earmarked for take back / buy-

back, and refurbishment when service organisations take used machines 

into refurbishment).

Rehau is a company of German origin and headquartered in Switzerland; 

it also operates in another 50 countries. It produces and sells high-end 

insulating window profiles (frames), which increase the energy efficiency 

of buildings. Rehau has developed a product line with glass-fibre 

reinforced PVC. Their product can dispense with steel, and thus, compared 

to traditional window profiles is lighter, while still retaining insulation and 

strength features. In tandem with Polysecure, a specialist of robust and 

multifunctional micrometric markers, Rehau and Polysecure have 

developed a tracer-based sorting system which allows the company to 

sort the PVC glass-fibre waste into a pure recyclate. Rehau recuperates 

PVC cuttings from post-industrial sources (own- and customer-operations) 

and obtains post-consumer recyclate from PVC recyclers. Rehau melts 

and granulates PVC cuttings and combined with recyclate re-extrudes 

them into new profiles. Hence, Rehau makes use of both the circular 

sourcing and resource recovery CEBMs.

TerraCycle is a waste management company involved in the collection 

and recycling of waste streams that are traditionally considered not 

recyclable, thereby applying the resource recovery CEBM (by recycling 

materials that would normally not be recycled but sent to landfill or 

incineration) and the circular sourcing CEBM (by designing and 

manufacturing products from recycled materials for closed loop 

solutions). TerraCycle was founded in 2001 in Trenton, USA. It currently 
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operates in 21 countries around the world through its subsidiaries, 

employing approximately 250 people. In some cases, those subsidiaries 

are co-owned by other companies.

Vivenge in Poland is a one-stop shop for durable, visual identification 

(signage) involved in rebranding operations and related services (e.g. 

installation, logistics, design, warehousing, disassembly, waste sorting, 

utilization and maintenance) and selling of material reclaimed during the 

disassembly of the end-of-cycle products. Vivenge returns end-of-cycle 

parts into a new overall product (re-make CEBM) and in every disassembly 

and utilization practice, resources (reclaimed materials) from products 

are recovered and sent to companies for feedstock for production 

(resource recovery CEBM).
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Policy Packaging: Aim and methodology

A Policy Package is a combination of policy instruments designed to 

address one or more policy objectives. Through a combination of policy 

instruments, a Policy Package should result in meeting goals that 

otherwise cannot be met with a single policy instrument.  Policy Packages 

utilize positive synergy effects between policy instruments while avoiding 

contradictory effects and reducing negative unintended effects. They are 

also designed to increase public acceptance of policies — social 

acceptability — and to achieve political compromises — political accep-

tability. Thus, Policy Packages facilitate both (1) effectiveness and (2) 

implementability of the desired policy goals.   

In order to design a Policy Package, several stages of development and 

refinement are defined. Initially, a “Basic Package” of policy instruments is 

created. The Basic Package is designed in order to directly achieve the 

desired policy goals. It is the result of a process in which many individual 

policy instruments are assessed based on their characteristics of 

'effectiveness' and 'implementability'. Based on these characteristics, the 

most promising instruments are identified.  Then, pre-conditions to the 

implementation of these promising instruments are identified, as well as 

instruments which may facilitate the effects of these policy instruments, 

or have synergetic effects with them. Finally, potential contradictions 

among instruments are identified.  Based on these elements, the Basic 

Package is formed.

CIRCULAR ECONOMY POLICY PACKAGING 
FOR THE PLASTICS SECTOR
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Figure 1: Basic Package for the plastic sector

At the second stage, the “Effective Package” formulation, primary and 

ancillary instruments are removed and added, respectively, to enhance the 

net effectiveness of said Package. This is done to maximize the benefits of 

the Policy Package, while taking into account rebound and other unintended 

effects. To do this, causal mapping is used, a technique which (graphically) 

illustrates the mechanisms through which a policy instrument may affect 

the policy goal and by that process anticipate unintended effects. In 

addition, insights produced are validated via expert interviews  

Matrix of relations  
between instruments

Assessment according 
to ‘effectiveness’ and 

‘implementability’

Inventory of policy 
instruments

Definition  
of the policy goal
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Figure 2: The Effective Package for the plastic sector

Causal mapping 
technique
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rebound and other 
unintended effects 
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Basic Package for the Plastics Sector

The process of comprising the Basic Package for the Plastics sector 

followed a series of steps in which around 70 Policy Instruments were 

outlined, scored (according to ‘effectiveness’ and ‘implementability’ 

criteria) and reviewed (according to their relevance for EU member states).

The inventory of policy instruments was created in order to achieve the policy 

goal of promoting the uptake of Circular Economy Business Models (CEBMs) for 

the European plastics sector resulting in:

• Ensuring sustainable consumption of plastic products.

• Minimising/ Eliminating plastic product littering.

• Increasing reusability of plastic products.

• Increasing collection and recycling of plastic products.

• Improving the automatic separation and recyclability of materials.

• Replacing non-sustainable with sustainable materials. 

• Improving value chain collaboration to resolve system-level problems 

together.

The inventory of policy instruments was then reduced to a list of the 

29  policies with the best potential for being effective and implementable. 

Based on the scores for each policy instrument, ‘Low-Hanging Fruit’ were 

identified to establish the Basic Package. ‘Low-Hanging Fruits’ are easy to 

implement and effective instruments. Then, a Matrix, to identify 
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relationships between pairs of instruments (synergies, pre-conditions, 

facilitation and contradictions) was created. 

Effective Package for the Plastics sector

Each proposed policy instrument for the Basic Package may have 

unintended effects that will erode or eliminate its actual net effectiveness 

with respect to the defined policy goal. Therefore, a causal mapping 

technique was used to anticipate these unintended effects and mitigate 

them by adding supporting ancillary policy instruments or by removing 

instruments from the Basic Package. Ancillary instruments were considered 

in order to facilitate the function of one or more policy instruments, and 

thus affect the policy goals indirectly by facilitating implementation. 

With the above aims in mind, the Effective Package was created based on 

the modifications to the Basic Package. In essence, the causal mapping, 

with inputs from experts and stakeholders, led to the identification of 

policy instruments that should be added, removed or modified. The result 

of this process was the Effective Package which is comprised of policy 

measures organized into the following five themes: integration (measures 

cutting across the value chain), investment (government investment), 

command and control (regulatory), market-based (financial incentives / 

disincentives) and encourage-voluntary (measures to encourage 

stakeholders to police their own behavior). 
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The Effective Policy Package for The plastics sector

Based on the above analysis and combined with our experts' judgment, as 

well as inputs from extensive fieldwork, the following Effective Policy 

Package* was designed: The effective package was organized into the 5 

themes mentioned showing synergetic and facilitation relationships, 

respectively (Figures 3 & 4). 

No Policy Measures

1a Ban landfilling PVC by 2022.

1b Ban landfilling plastics by 2024.

60 Adjust public procurement criteria to promote the preference for 

products using recycled plastics (today partially requesting new 

materials).

6 Ban landfilling plastic bottles by 2023.

39 Address one-use plastic cups sold as retail articles via EPR or ban.

A GLANCE AT THE ELECTRONICS  
POLICY PACKAGE
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5 Improve practical implementable/enforceable Essential Requirements 

for Packaging leading to improved Ecodesign standards for business (e.g. 

limiting use of flexible packaging, no overpacking and avoiding 

unnecessary packaging, recycling content of the material in new 

packaging, restricting range of plastic types used in packaging).

59  Promote material quality standards for recycled plastics (give mandate 

to CEN-The European Committee for Standardization).

2 Address high quantity low value plastic products (disposable lighters, 

razors, plastic pens, coffee pods etc.) via EPR or ban.

9 Oblige restaurants and cafes offering take away to offer drinks and food 

to impose deposit charge if SUP used.

65 Advocate technologies such as tracer-based sorting (e.g. Polysecure) or 

full surface detection barcode solutions (e.g. Digimarc) that support 

more precise sorting to obtain pure plastic fractions for a more 

effective and robust recycling process, resulting in segregated fractions 

of PET, PP, LDPE etc.

15 Restrict packaging with multilayer plastics / multimaterial in some 

applications (e.g. in food packaging only for aesthetic reasons).

7a Extend the marking for single-use plastics to other forms of plastic.
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7b Create easy to understand labelling e.g. traffic lights based on harmonised 

standards; and differentiate between bio-based and natural fibre 

containing plastics from the rest, due to the issue of mixing them in the 

recycling process.

45 Ban Expanded Polystyrene Foam (Styrofoam) use for packaging.

33 Limit or ban plastic waste transfers outside of EU.

32 Create quality standards for plastic and waste plastic (e.g. fraction 

purity), especially with regard to export.

64 Promote competition in the EPR/recycling market by avoiding market 

barriers such as allowing for public and private enterprises competing, 

assuring fair and neutral permit processes, requesting setup of 

a governance body and clearing house (such as “body independent of 

private interests” as defined in  WFD Article 8a but in all countries not 

limiting to countries with “multiple schemes”, avoiding the accumulation 

of excessive reserves in non-for profit setups).

3 Restrict production of virgin dark plastic for cases where recyclate + 

pigment does not allow the same functionality as with a virgin material 

(plastic recyclate becomes increasingly darker with number of recycling 

cycles it undergoes; hence little requirement for virgin material to obtain 

dark plastic, addition of pigment recyclate ought to suffice).

62 Develop appropriate disposal information and awareness-raising for 

consumers.
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36 Restrict product containers below certain size (small containers for 

butter, honey, shampoo, etc. found especially at hotels).

51 Restrict or ban the use of intentionally added microplastics altogether.

66 Create EPR for plastic fishing gear.

67 Create EPR for polymer-based carpets.

68 Create EPR for polymer-based textiles.

69 Create EPR for plastic flooring (e.g. Laminate & PVC).

70 Introduce segregation of bio-based plastics and then include them into 

GPP criteria, too — we need to have segregation of bio-based plastics to 

have two streams (fossil-based and bio-based plastics) to be able to 

produce quality recycled plastics (fossil-based or bio-based) and both 

should be allowed into GPP criteria. The technological progress should 

be also reviewed, regularly (ancillary measure to #60).

71 Review regularly and enforce existing policy (ancillary measure to #39, 

#9, #7a, #7b, #5, #2, #3, #51, #15, #33, #64).

(72) Assess product packages in Styrofoam and alternatives (to be addressed 

by packaging essential requirements) (ancillary measure to #45).

(73) Penalise loss of fishing gear (ancillary measure to #66).

* Policy instruments were numbered at the early stage of the Basic Policy Package and each 

instrument 'kept' its number throughout the process, allowing the policy team to trace each 

instrument at each stage of the Policy Packaging. 
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Figure 3: The Effective Policy Package: Synergetic 
relationships  
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The Circular Economy Policy Package for the Plastics sector was designed 

to support decision-making processes at the EU-level in order to improve 

Resource Efficiency and to “close the loop” in the plastics sector via the 

implementation of CEBMs. For a more in-depth understanding of these 

issues, we recommend the reader access the various R2Pi project 

Deliverables including the case studies for Group SEB, Canon, Rehau, 

TerraCycle, Vivenge  and Deliverable 7.1.3: “Circular Economy Policy 

Package for the Plastics sector” available on the R2Pi website. 

The policy packaging process described above should be followed, 

systematically, so that the reader can consider the best ways to design 

policy that is, concurrently, effective and implementable.

A function of the package was to include policy recommendations that 

support the successful implementation of recent EU strategic or 

regulatory measures such as the EU Action Plan for the Circular Economy, 

the EU Plastics strategy, the directive on the reduction of the impact of 

certain plastic products on the environment “Single use Plastics 

Directive” and other related measures. Moreover, it can act as an input 

to the new activities planned under the new Commission such as the 

“European Green Deal” and “Circular Economy 2.0”.

During the project, the EU institutions already adopted or proposed 

several measures, which overlap with the measures that resulted from 

the research conducted by the plastics policy team. The proposed list is 

either emphasizing the importance of those measures or is proposing 

measures that go beyond, such as additional EPR waste streams and 

CONCLUSIONS
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further product restrictions.

As a final synthesis, the package makes it possible to establish the roadmap 

towards a more circular economy through the following types of measures:  

• Command and Control: This was by far the largest policy type, as 

immediate action is needed to reduce the threat that plastics has on the 

environment and human health. It includes the following policies: 

banning landfilling of plastic products, restricting or banning plastic 

waste transfers outside of the EU; restricting, banning or creating EPR 

for certain types of plastics; introducing harmonized quality standards 

for recycled materials and recycling processes, circularity requirements 

in Ecodesign standards and in the essential requirements for packaging, 

introducing appropriate standards for / bio-based plastics incl. their 

segregation, strict enforcement of the rules set. 

• Encourage-voluntary which educates consumers and producers 

toward greater circularity: instruments aimed at better marking and 

labelling of plastics products, and raising awareness of the general 

public (why and how to contribute). 

• Market based policies that financially incentivize action: adjust public 

procurement criteria boosting the use of recycled plastics, promoting 

competition in the EPR/recycling market for innovation and efficiency.

• Investment policy via government funding: advocating technologies 

such as tracer-based sorting or full surface detection barcode solutions, 

develop quality standards for recycled materials and recycling processes 

via EU standardization bodies
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