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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 

Electronics sector.  

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

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

The Electronics 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 Electronics case study

ABOUT R2PI PROJECT
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Waste electrical and electronic equipment (WEEE) including computers, 

TV-sets, fridges and cell phones is one of the fastest growing waste 

streams in the EU, with some 9 million tonnes generated in 2005, and 

expected to grow to more than 12 million tonnes by 20201. According to 

Eurostat, more than 3.8 million tons of WEEE were reported by EU-28 

countries as collected and recycled or reused in 2016, which could 

represent approximately 65% of the total WEEE generated. The total 

amount of collected WEEE varied considerably across EU-28 countries 

(from 1.6 to 16.5 kg per inhabitant), with the average around 8.9 kg/capita.

A report by INTERPOL and United Nations University, “Countering Illegal 

WEEE trade”, estimated that only 35% of all the WEEE end up in the 

officially reported amounts of collection and recycling systems. The 

remaining is either recycled under non-compliant conditions in Europe, 

removed of valuable parts, thrown in waste bins, or exported to 

developing countries, such as China, India, Ghana and Pakistan, due to 

low-cost labour and less restrictive environmental regulations. Although 

the Basel Convention banned in 1992 all forms of hazardous waste 

exports, illegal trade is still occurring from the EU countries. Given the 

importance of the environmental, health and economic challenges posed 

by the WEEE sector, the matter is addressed at the EU level by two main 

Directives: The Directive on waste electrical and electronic equipment 

(Directive 2012/19/EU) and the Directive on the restriction of the use of 

certain hazardous substances in electrical and electronic equipment (the 

RoHS recast Directive 2011/65/EU).

ELECTRONICS CIRCULAR ECONOMY 
BUSINESS MODELS (CEBMs)

1. For a detailed description of the Electronics sector case study, please refer to the 
R2Pi Website “Sectors” section.
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Due to its hazardous content, WEEE can cause major environmental and 

health problems. Therefore, there is a need to set proper management 

systems. Moreover, WEEE is also based on the use of rare earth metals, 

which entail dependence on imports from non-EU countries.

In order to contribute to a better WEEE management and to comply with 

Circular Economy Principles, the waste hierarchy gives prominence to 

prevention and to reuse as preferable solutions. The policy package for 

the Electronics sector seeks to address the main challenges affecting the 

current lack of circularity within the sector, namely, obsolescence due to 

decision making at the manufacturing stage, and some additional factors 

that reduce the lifespan during the use stage. Therefore, measures 

included in the package give priority to improve design and extend the 

lifespan of EEE products (e.g. repairing activities). In addition, the package 

tries to address a number of problems identified in the WEEE management 

system, which works according to the above-mentioned legislation, but 

this policy needs to be improved in order to reduce and better manage 

the current flow of e-waste.

CEBMs of Electronics Companies from the Case Study

The R2Pi project has conducted several case studies that are related to 

the Electrics and Electronics Sector, operating in different country 

settings. The most relevant insights applied to the basic Electronics Policy 

Package, which are summarised below, have come from the Revertia, 

Philips and Canon case studies. 
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Revertia is a small company that started its activity in 2011 focusing on 

offering Waste Electrical and Electronic Equipment (WEEE or e-waste 

onwards) management services to corporate customers. Revertia 

provides each customer with the tools and solutions necessary to 

guarantee the responsible management of their IT equipment (computers 

and printers) at the end of life. Revertia’s value proposition consists of 

providing added-value services for adequate management of waste 

electric and electronic equipment, with the ultimate objective of extending 

the life of IT equipment. The key activities implemented by the company 

are: disassembling, checking, cleaning and, when necessary, replacing or 

repairing computers and laptops in an industrial process. Parts and 

components obtained from discarded IT equipment are reused to the 

extent possible. The remanufactured product is sold in second-hand 

markets with a corresponding guarantee of 1 year. Managing information 

and complying with bureaucratic processes associated with WEEE is 

another key activity. Revertia takes care of all the documentation and all 

the procedures related to e-waste transportation (treatment contracts, 

transfer notifications to the Autonomous Community, waybills, 

identification files, and so on). The company also emits all the waste 

management certificates according to present legislation, data shredding 

certificates for that equipment that are required, as well as detailed 

reports including LCA assessments. Thus, the Revertia business model 

creates value for its customers’ segments in several ways: from support 

for environmentally-friendly behavior and complying with CSR of origin-

customers, to access to lower price and even free IT equipment to several 

types of final customers. The business model of Revertia is dependent to 
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a large extent of the existing network on collective schemes, but the main 

customer segment is represented by EEE corporate users and households 

as second-hand customers.

Philips, the international technology company with head offices in 

Amsterdam, operates in the magnetic resonance imaging (MRI) sector and 

provides hospitals with MRI equipment as well as their maintenance. It 

provides four major strands of services which reflect the Circular Economy 

Business Models (CEBMs) they adopt. Firstly, they have a service of 

optimising the machines by allowing for software and hardware updates 

leading to improved performance. Secondly, they enhance the MRI 

machines in time to improve the capacity and functionality of the product, 

hence acting as a re-conditioning CEBM. Thirdly, after many years in 

usage, they re-make the machine entirely (leaving only the main magnet) 

allowing it to remain up to date.  This also allows for circular sourcing 

when components and parts are harvested and re-used. Finally, they 

offer a service of ‘trade-in’ whereby the customer can trade in their old 

MRI machine. Such machines are then refurbished and sold on a 

secondary market, as a re-make process is undertaken. Additionally, any 

extra components are also used in other processes leading to resource 

recovery. Finally, Philips also allows a leasing agreement, whereby the 

users are given access to the machine, but ownership remains in the 

manufacturer’s hand. Hence this allows for wider usage in the market.  

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, 
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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 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 

the end-of-contract); performance (through the Managed Print Service 

(MPS) offering, a service-based model for providing printer copiers, where 

the focus lies on providing performance outcomes and improvement to 

customers, rather than performance driven by equipment specifications); 

and resource recovery (facilitated by remanufacturing with specific 

models earmarked for take back / buy-back, and refurbishment when 

NSOs take used machines for refurbishment).
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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. A Policy Package should result in 

meeting goals that otherwise cannot be met with a single policy measure. 

Policy Packages utilize positive synergy 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 acceptability. 

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 (Figure 1). 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’ to identify the most promising 

policies. Then, pre-conditions to the implementation of these promising 

instruments are identified, as well as other instruments which may 

facilitate or work synergistically with them. Finally, potential contradictions 

among instruments are identified.

CIRCULAR ECONOMY POLICY PACKAGING 
FOR THE ELECTRONICS SECTOR
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Figure 1 Basic Package for the Electronics 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 
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‘effectiveness’ and 
‘implementability’

Inventory of policy 
instruments

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

Basic Package for the Electronics Sector

The process of designing the Basic Package for the Electronics sector 

followed a series of steps in which 80 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 then reduced to a list of the 27 

policies with the best potential for being effective and implementable. 

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

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

easy to implement and effective instruments. Then, a Matrix to identify 

relationships between pairs of instruments (synergies, pre-conditions, 

facilitation and contradictions) was created. Contradictory instruments 

Causal mapping 
technique

Identification of 
rebound and other 
unintended effects 
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were reevaluated in the second phase of this process that aimed at 

grouping policy instruments and identifying patterns.

Effective Package for the Electronics sector

Considered separately, the proposed policy instruments in the Basic 

Package may have unintended effects that could erode or eliminate their 

actual net effectiveness with respect to the defined policy goals. Therefore, 

a causal mapping technique was used to anticipate these unintended 

effects and mitigate them by identifying and adding supporting ancillary 

policy instruments, or 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 making their implementation more effective.
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The Effective Policy Package for the Electronics 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:

No Policy Measures

1 Regulation to increase EEE warranty from 2 to 6 years.

2 Strong penalties on induced and planned obsolescence (based on a 

minimum duration for EEE).

7 Economic incentives to promote the use of recovered components and 

materials.

9 Improve and reinforce Ecodesign standards for EEE: promote 

standardisation of components and parts and design for reuse, ease of 

repair and ease of remanufacture.

10 Regulation to oblige manufacturers to ensure completely removable 

structure of EEE.

A GLANCE AT THE ELECTRONICS 
POLICY PACKAGE
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12 Subsidies for companies that incorporate design for ease to reuse, repair 

or remanufacture.

13 Extend the legal period of warranty for second-hand products.

15 Financial support from EU structural funds for specific programs of 

investment that contribute to the achievement of the WEEE Directive 

targets for collection, preparation for reuse and recovery of WEEE in the 

lagging countries. 

20 Promote circular public procurement of second-hand and 

remanufactured products, as well as ease-to-reuse, ease-to-repair and 

ease-to-remanufacture EEE products for public services.

24 Regulation to favour transparency between manufacturers and repair 

businesses (full information).

26 Subsidise circular products (easy-to-repair, reusable, easy-to-

disassemble, durable, etc.) or remanufactured/reused products to 

implement servicizing schemes of sporadically used EEE (leasing  

and sharing).

29  Lower taxes to second-hand, upgraded and remanufactured EEE.

33 Reinforce the obligation of e-commerce sales to include a take-back 

service of the old EEE.
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38 Control and monitoring manufacturers/retailers to ensure that WEEE are 

delivered to the treatment facilities.

44 Increase control and strong penalties on illegal e-waste international 

trade.

45 Increase control on informal WEEE and penalties for non-declared 

e-waste collections.

50 Incentivise repairing activities through lower taxes.

52 Subsidising R&D to develop new technologies and practices for the 

repairing, remanufacturing and recycling sector.

54 Integral promotion of closed loop schemes through active public 

initiatives, such as the creation of urban spaces dedicated to raising 

awareness and increasing the social and commercial value of reuse, 

repair and remanufacturing activities.

55 Completely transparent Extended Producer Responsibility (EPR) 

collective schemes for EEE, specifying targets allocated to preparation 

for reuse and recycling.

57 Set specific objectives for preparation for reuse in the WEEE Directive.

60 Incentivise discards of old EEE in collecting points by consumers.

61 Incentivize manufacturers to take-back their own products and prepare 

them for reusing, refurbishment and remanufacturing (or in 

collaboration with third parties).
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63 Subsidise investment in technological developments for repairing, 

remanufacturing and recycling processes.

69 Setting of clear penalties supported by an effective penalizing system.

73 Full implementation of trade bans on any type of WEEE (Basel Ban 

Amendment).

78 Enforcement of the principle of proximity to require WEEE management 

occurring at the nearest treatment facilities that assure that best-

practices are observed.

97 Include in guarantees, regulation that obligate sellers to privilege repair 

over replacement with a new product, whenever possible.

98 Grants for research on planned, induced and aesthetic obsolescence 

practices.

99 Simplification and harmonization of administrative procedures in WEEE 

Directive.

* 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. Policies 97, 98 and 99 were incorporated during the final step of the 

process (i.e. Step 6).
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Figure 3. The Effective Policy Package: Synergetic 
relationships 
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Figure 4. Effective Policy Package: Facilitations relationships  
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The Circular Economy Policy Package for the Electronics sector was 

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

promote the uptake of Circular Economy Business Models for the 

European electronics sector. The package responds to a systemic view of 

changes that affect different business models. In this sense, it integrates a 

set of measures that address the several stages of the EEE value chain, 

from design to recovery at end of life, as well as stakeholders’ behaviour. 

For a more in-depth understanding of these issues, we recommend the 

reader access the various R2Pi project Deliverables including the 

Electronics Case study and Deliverable 7.1.2: “Circular Economy Policy 

Package for the Electronics 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.

Based on the careful selection of the measures, the package addresses 

the main challenges affecting the current lack of circularity within the EEE 

sector, namely, obsolescence due to decision making at the manufacturing 

stage, together with the factors that shorten the lifespan during the use 

stage. Therefore, measures included in the package give priority to 

improve design and extend the lifespan of EEE products (e.g. repairing 

activities). In addition, the package tries to address a number of problems 

identified in the regulations applicable to the WEEE management system, 

and that needs to be improved to reduce and better manage the current 

flow of e-waste.

CONCLUSIONS
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Therefore, the Effective Policy Package is considered the most promising 

and solid outcome. 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 instruments aimed at extending the life of 

electronic products from the design and conception stage to 

manufacture, and to the first and consecutive use phases. 

• Command and control instruments aimed at improving the 

coordination, functioning and transparency of the value chain, with 

actions directed at different agents, from manufacturers and 

distributors to consumers, so that products are properly treated and 

collected throughout their useful life and can be successively 

repaired, remanufactured or, finally, recycled.

• Economic instruments (subsidies) aimed at extending the useful life 

of products and their components and the processes that enable 

circular economy activities (repair, remanufacturing, recycling) to 

close the loops in the value chain.

• Economic instruments (lower taxes) to promote circular products 

and service activities to close the loops in the value chain.
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In short, the Effective Package is a substantial improvement on the Basic 

Package. Moreover, it is a policy package that has been widely discussed 

with experts. Additionally, it includes some measures that reinforce those 

already in place, such as the regulation concerning the treatment and 

transport of waste throughout the world. Finally, the Electronics Policy 

Package differs from the current legislation in the strengthening of its 

proposals and the establishment of more demanding requirements 

focused on extending the life of products before committing to the 

recycling option.
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