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Executive Summary V 

Executive Summary 
First introduced in the 1990s in Germany, Sweden 

and France, the reputation of Extended Producer 

Responsibility (EPR) as a powerful tool for 

promoting effective waste management solutions 

has grown tremendously and was meanwhile 

adopted by an increasing number of countries. 

Due to differences in national legislations, 

however, the landscape and performance of EPR 

schemes remains extremely heterogeneous and 

vastly differs amongst European countries and EU 

Member States, with some EPR schemes 

consistently performing above average, meeting 

the increasingly ambitious targets set out at EU 

level (e.g. in terms of collection rates), and others 

continuing to underperform. As a result, many 

stakeholders have expressed their concerns 

about the increasing complexity of the EPR 

landscape, highlighting that the large 

discrepancies between countries can create 

inefficiencies and adversely affect the functioning 

of the EU single market. 

In an effort to streamline and further harmonise the 

implementation of EPR across the EU, the latest 

revision of the Waste Framework Directive (WFD), 

adopted in 2018, laid out general minimum 

requirements as part of Article 8a (European 

Parliament and Council 11/22/2008). Defining, 

among other things, that Member States: 

(1) introduce specific objectives and/or targets for 

waste management; (2) put in place specific 

obligations for Producer Responsibility 

Organisations (PROs); (3) implement adequate 

monitoring and enforcement mechanisms to 

reduce free-riding and appoint at least one body 

independent of private interests to oversee the 

implementation for countries with multiple EPR 

schemes; and (4) define a minimum scope of EPR 

cost coverage and encourage eco-design by 

implementing eco-modulated fees, whilst ensuring 

that waste management services are delivered in 

a cost-effective way. 

In order to effectively implement these 

requirements, there is an urgent need to better 

understand the conditions under which EPR 

systems can perform well and deliver best results. 

Based on an in-depth assessment of 6 case 

studies, supported by results from a literature 

review, expert interviews and focus group 

discussions, this study aims to fill this knowledge 

gap by analysing the performance of different EPR 

schemes in Europe and the EU. 

The analysis demonstrates that the performance 

of EPR schemes for Waste Electrical and 

Electronic Equipment (WEEE), waste packaging 

and waste batteries is strongly influenced by the 

countriesô socio-economic contexts and national 

modalities for implementation. Although the 

difference in scope, distribution of tasks, 

definitions, methods, data quality, etc. does not 

allow for a performance comparison of EPR 

schemes on a one-to-one basis, the analysis 

resulted in a range of overarching observations on 

the advantages and drawbacks of different 

schemes as well as for EPR systems in general. 

To address identified shortcomings in the light of 

regulatory requirements for competitive EPR 

schemes in Europe and the EU, the study further 

proposes a range of recommendations for 

effective implementation of existing and upcoming 

EPR requirements. These recommendations may 

serve as inputs for the upcoming EPR guidelines 

and/or regulatory reforms, supporting the 

improved and harmonised implementation of EPR 

across the EU and other European countries.  

Performance of competitive and monopolistic 

EPR schemes 

Competition between PROs can create real 

leverage for innovation and efficiency 

increases as PROs have a strong incentive to 

improve the services offered to their clients. 

However, innovations are usually associated with 

either economic incentives or competitive 

advantages. Measures that would result in higher 

contributions for producers are often more difficult 

to promote as they entail the risk of losing clients 

to competitors. Monopolistic systems, on the 

other hand, do not have to fear competitive 

disadvantages from investments that are not 

linked to an immediate return and are therefore at 

an advantage in this respect. 

To effectively support system-level innovation 

in a competitive environment, it is 

recommended to set up a coordination centre, 

responsible for planning, steering and 

implementing joint activities of PROs in areas 

such as consumer awareness raising, basic 

research (e.g. new recycling technologies) and 

waste collection on a broader level.  

Customer satisfaction among producers tends 

to be higher in competitive systems, where it is 

usually not only the performance of the system 

that is decisive, but the availability of choices for 

the best price-service ratio. Producers often 

highlight that they feel "treated as customers" in 
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competitive systems, whereas this is typically not 

the case in monopolistic systems.  

Competition can keep costs for waste 

management operations low. Driven by the 

PROsô strong self-interest in minimising their 

operating costs in competitive environments, the 

tendering of waste management activities 

implemented by multiple PROs has proven to 

result in prices close to the necessary cost for the 

services provided. The tendering of waste 

management services by several competing 

PROs also benefits the maintenance of a diverse 

landscape of waste management service 

providers. This in turn prevents a concentration of 

market power in a few service providers and thus 

eliminates the associated risk of market power 

abuse, while also leading to efficiency gains 

resulting from the competition between a 

comparably larger variety of waste management 

operators and recyclers. 

Competition for the access to waste may lead 

to inefficiencies and higher costs as certain 

actors may intentionally overfulfill their obligations 

and speculate on selling the excess quantities at 

a profit to other PROs that can otherwise not meet 

their collection quotas. The problem is further 

exacerbated by a systematic "cherry-picking" of 

particularly high-yield and easy-to-reach collection 

points. 

To ensure both, a level playing field between 

competing PROs and the efficiency of waste 

collection services, collection responsibilities 

should be coordinated and monitored via a 

coordinating body. Depending on the waste 

stream and national specificities, this may either 

be organised via the allocation of collection 

areas and/or collection points or through a non-

competitive approach to joint waste collection in 

combination with a pre-agreed cost allocation 

mechanism.  

As, in a monopolistic system, the costs associated 

with information and awareness campaigns can 

be more easily passed on to producers, such 

systems tend to make larger investments in 

information and awareness campaigns. This 

usually results in information and awareness 

campaigns being larger and more far-reaching 

in monopolistic systems than in competitive 

systems.  

In order to successfully implement large-scale 

awareness-raising campaigns in competitive 

EPR systems, responsibilities to inform shall be 

organised and facilitated through a joint 

coordinating body. Besides avoiding potential 

competitive disadvantages through individual 

campaigns, this would also provide the 

advantage that the level of awareness and 

recognition of a single body among the 

population would be much higher than in the 

case of a multitude of individual efforts by 

several PROs. In both, competitive and 

monopolistic systems, it is also recommended 

to define measurable indicators for the 

effectiveness of information and awareness-

raising campaigns. 

Implementation of eco-modulated fees 

In competitive systems, the implementation of 

modulated fees proves to be more challenging 

than in monopolistic setups, as here the 

products registered with the PROs do not directly 

correspond to the waste collected. Hence, there is 

a possibility that PROs catering to producers 

selling long-lived, repairable and eco-friendly 

products face financial deficits, while PROs that 

mainly serve producers whose products do not 

meet the modulation criteria could generate a 

surplus by charging malus prices.  

For fee modulation to provide real eco-design 

incentives for producers and encourage waste 

prevention and recycling, it is essential to 

design the implementation mechanisms as 

simple as possible for both producers and 

authorities. It is therefore recommended to start 

with a very limited set of universal product 

categories and eco-modulation criteria that are 

applicable to many products. Furthermore, a 

harmonised and enforceable set of modulation 

criteria should be developed at EU level, 

including both, a uniform definition of 

recyclability, durability, repairability, re-

usability, etc. and standardised reporting 

obligations for companies. 

In competitive constellations, it is also important 

to ensure an appropriate offsetting mechanism 

that compensates for the lack of correlation 

between PRO-specific products/producers and 

collected waste. This can be achieved, for 

example, through a central fund fed by malus 

payments and used to finance joint PRO 

activities. 
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Cost-efficient waste management services 

Although recent studies have already attempted to 

look at possible approaches to determining the 

necessary costs, it remains very difficult to find 

a harmonised definition of the costs that are 

necessary to comply with the obligations 

listed in Article 8a of the Waste Framework 

Directive. This is mainly also due to the different 

national approaches to the implementation of EU 

directives, missing benchmarks (in particular in 

monopolistic setups) as well as the multitude of 

influencing factors that need to be considered.  

An effective way to guarantee that the costs of 

waste management services does not exceed a 

necessary level is to ensure that prices can be 

compared with equivalent services. While in a 

well-regulated and independently governed 

competitive framework, competition (e.g. 

between PROs, collectors, recyclers) leads to 

the respective services being offered at the 

lowest achievable costs (necessary costs), 

monopolistic constellations usually lack suitable 

benchmarks against which costs can be 

compared and therefore require the 

development of artificial benchmarks. 

Performance of EPR schemes in general 

The different registration obligations for portable 

batteries in small electrical appliances and the 

appliances themselves pose a major challenge for 

manufacturers. This promotes freeriding and in 

turn leads to inaccuracies in the reported 

performance figures and an uneven distribution of 

the recycling costs.  

To address the increasingly pressing issues of 

batteries included in small Electrical and 

Electronic Equipment (EEE), it is recommended 

to cover batteries that are sold together with 

small EEE within the respective EPR schemes 

for WEEE. This would reduce both, the 

complexity for producers and the amount of 

unregistered batteries.  

Purely quantitative recycling targets 

undermine output quality of packaging waste. 

Despite sufficient technological capacities, the 

quality of the materials recycled from packaging is 

often insufficient to enable a closed material cycle. 

This is facilitated by the fact that - apart from the 

quantities to be collected and treated - the 

quantitative recovery rates set by the EU are 

currently the main performance indicator for 

PROs, while the quality of output recyclates is 

neglected as a steering mechanism. 

To improve the quality of recycled packaging 

waste, it is recommended to complement the 

quantitative recycling targets with additional 

qualitative targets. The measure should aim to 

incentivise PROs and recyclers to increase the 

quality of recycled products, even if this initially 

leads to lower recycling rates. 

There is a lack of clarity regarding the 

definition of products subject to system 

participation. This creates potential loopholes for 

non-compliance and also causes unnecessary 

confusion, especially for smaller producers. While 

for batteries this particularly concerns the 

distinction between portable and industrial 

batteries (ñhand-heldò), EPR schemes for 

packaging often lack a clear distinction between 

consumer (sales), transport and commercial 

packaging. 

In order to reduce uncertainties with regard to 

products subject to system participation, there 

is a clear need to further refine the definitions. 

EPR schemes for batteries may also consider 

the option of introducing an open scope EPR, 

which would by default cover all batteries as 

long as there is no explicit exemption.  

EPR schemes continue to show a lack of 

enforcement that offsets the regulatory 

frameworks. Although the lack of enforcement 

generally applies to all waste streams considered 

as part of the study, it is particularly relevant in the 

case of WEEE collection and recycling, where 

improper disposal, informal collection and illegal 

exports still account for a large share of WEEE 

available on the market.  

In order to reduce the share of undocumented 

WEEE flows, it is recommended to create 

additional tools that facilitate and simplify the 

reporting of recycled WEEE for all licensed 

treatment operators, including operators not 

contracted to a PRO. To counteract fraudulent 

activities, falsified declarations or free riders, it 

is further recommended that a public register is 

established in which all producers and 

distributers including online sellers, obliged to 

participate in the system, must register and to 

which they must report the quantities and types 

of products they place on the market. 
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1 Introduction 

1.1 Motivation for this Study 

As nations become wealthier, they tend to consume increasing amounts of materials. In absence of any 

further policy interventions, projections by the OECD suggest that global materials use could almost 

double by 2060, thereby also generating increasing amounts of waste, which need to be disposed of 

responsibly (OECD 2018). Global assessments by the World Bank suggest that the world generated 

about 2.01 billion tonnes of municipal solid waste (MSW) in 2016. Following a business-as-usual 

trajectory, this amount is expected to grow to 3.40 billion tonnes by 2050 (Kaza 2018). In this context, 

Extended Producer Responsibility (EPR) has become recognized as an internationally applied policy 

principle that helps reduce waste generation and promote re-use and recycling operations. 

EPR was first introduced in the 1990s by Germany, Sweden and France (OECD 2014). Since then, it 

has been continuously adopted by more and more countries across Europe. As of 2014, the World Bank 

recorded a total of 106 legally binding EPR schemes under implementation by EU Member States (then 

28), mainly in the area of waste electrical and electronic equipment (WEEE), waste packaging, waste 

batteries and end-of-life vehicles (Kaza 2018). Since then, the EU has undergone significant institutional 

and legislative changes but EPR has remained at the centre of its waste management policies. 

With the adoption of the ambitious Green Deal in 2019 and the new Circular Economy Action Plan 

(CEAP) in 2020, the European Commission (EC) has re-confirmed the importance of EPR as an 

important policy tool to accelerate the transition to a circular, climate-neutral economy. In addition to a 

range of comprehensive measures addressing the entire lifecycle of goods and services, the EC 

announced that it will lay out ambitious reduction targets for specific waste streams and further seeks 

to enhance the implementation of the recently adopted requirements for EPR schemes in the context of 

the Waste Framework Directive (WFD) (European Parliament and Council 11/22/2008). 

Due to the decentralised nature in which waste legislations are transposed and implemented in the 

European Economic Areas (EEA) and Switzerland, the landscape of EPR schemes is extremely 

heterogeneous and differs vastly amongst European countries and EU Member States. While some 

EPR schemes have consistently performed above average and met the increasingly ambitious targets 

set out at EU level (e.g. in terms of collection rates), many schemes continue to underperform and show 

mixed results (Monier et al. 2014). Key distinguishing factors that are frequently being raised to influence 

the performance of EPR schemes include, inter alia, the number of Producer Responsibility 

Organisations (PROs) operating in a market (competitive or monopolistic schemes), the legal character 

of PROs (for-profit or non-profit) and the different types of ownership structures (producer-owned, 

producer-controlled, independent and/or the degree of vertical integration).  

Many stakeholders have expressed concerns about the increasing complexity of the EPR landscape 

and highlighted that the large discrepancies between countries can create inefficiencies and adversely 

affect the functioning of the EU single market (ibid.). To streamline the diversity of schemes and further 

harmonise the implementation of EPR across the EU, the latest revision of the WFD adopted in 2018 

laid out the general minimum requirements in Article 8a (European Parliament and Council 11/22/2008). 

Amongst others, this requires Member States to: 

¶ introduce specific objectives and/or targets for waste management (incl. reporting, equal treatment 

of producers and PROs as well as the definition of roles and responsibilities of all stakeholders); 

¶ put in place specific obligations for PROs (e.g. in regards to geographical, product and material 

scope, the availability of collection points and self-control mechanisms); 

¶ implement adequate monitoring and enforcement mechanisms to reduce free-riding in competitive 

EPR systems and appoint at least one body independent of private interests to oversee the 

implementation; and 
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¶ define a minimum scope of EPR cost coverage and encourage eco-design by implementing eco-

modulated fees, whilst ensuring that waste management services are delivered in a cost-effective 

way (i.e. meeting the necessary cost principle).  

Since the EC intends to publish written guidelines for the implementation of Article 8a later this year, 

there is an urgent need to better understand the conditions under which EPR systems can perform well 

and how they deliver best results. To address this knowledge gap, the European Recycling Platform 

(ERP) has commissioned adelphi to develop an independent study that analyses the performance of 

different EPR schemes and provides recommendations for the effective implementation of existing and 

upcoming requirements. The study has a two-fold objective. Firstly, it aims to analyse the strengths and 

weaknesses of different EPR schemes by focusing on: 

¶ three priority waste streams relevant to the European/EU market (waste packaging, WEEE and 

waste batteries); 

¶ monopolistic vs. competitive EPR schemes (i.e. countries with multiple PROs vis-à-vis countries 

with a single, centralised PRO); and 

¶ for-profit vs. non-profit setups of PROs as the key service providers. 

Secondly, the study seeks to develop proposals for addressing the identified shortcomings in the light 

of regulatory requirements for competitive EPR schemes in Europe and the EU. Here a particular 

emphasis is put on the minimum requirements described in Article 8a of the WFD, namely: 

¶ the fair allocation and balancing of obligations amongst key stakeholders; 

¶ approaches for effective awareness creation, research and innovation, 

¶ implementation of eco-modulated fees; and 

¶ cost efficient delivery of waste management services.  

1.2 Methodology 

The study employed a set of qualitative and quantitative methods in order to produce warranted findings. 

Beginning with secondary data collection, the assessments presented in this report are based on a 

comprehensive review of more than 50 publications (peer-reviewed articles, grey literature, industry and 

policy reports, and legislations, amongst others), which evaluate the performance of different EPR 

schemes and provide further insights into the implementation of EPR at European and EU level. Data 

from these publications was used to inform the background analysis and derive specific conclusions at 

the level of individual case studies. For instance, data extracted from the annual reports of PROs in 

monopolistic schemes (Switzerland, Spain, Belgium) was used to calculate historical or existing 

reserves and derive estimates for prices per tonne of waste collected and recycled/treated. 

In regards to collection of primary data, the analysis relied on a total of 35 semi-structured interviews 

and focus group discussions with multiple industry experts. These were conducted between September 

2020 and April 2021 and carried out in three steps. In a first step, a set of scoping and policy interviews 

was conducted that helped analyse the overarching advantages and drawbacks of different EPR 

schemes, identify upcoming regulatory requirements and gather suggestions for potential case studies. 

In a second step (after the case studies had been selected), another set of in-depth interviews was 

conducted in order to evaluate the performance of the chosen schemes and develop recommendations 

for their improvement. Finally, the results of the analysis were presented and discussed during a half-

day consultation workshop, which was conducted online and attended by more than 20 EPR experts, 

representing various stakeholder groups and interests from industry (producers, associations), research 

(universities, think tanks) as well as PROs operating in monopolistic and competitive schemes. The 

interview guides and the workshop agenda are presented in the Annex.  
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The selection of case studies was based on four key criteria, namely: i) collection, recovery and recycling 

rates (as reported per Eurostat) to understand whether a schemeôs performance, in the aggregate, could 

be considered high, medium or low; ii) the uniqueness of the scheme, to consider if a scheme is 

characterised by distinctive institutional arrangements (e.g. the existence of a coordination body or 

historical changes from competitive to monopolistic, or vice versa) that positively or negatively affect its 

performance; iii) data availability, to ensure that sufficient information could be derived from interviews 

and public sources (e.g. stakeholdersô anticipated willingness to share insights, data and 

recommendations); and iv) recommendations from stakeholders as discussed during the initial scoping 

interviews to draw from the expertsô insights into a wide range of different schemes. In addition, a 

balancing criterion was applied to ensure that the selected case studies adequately reflect the 

heterogeneity of EPR schemes across Europe and the EU, thus resulting in an equal representation of 

countries with high/low levels of performance, competitive/monopolistic schemes and for-profit/non-

profit setups. 

The subsequently conducted performance analysis focused on six selected case studies, which were 

evaluated through a total of nine environmental, economic and technical key performance indicators 

(KPIs). In regards to environmental KPIs, the analysis focuses on collection rates, waste collection per 

capita and recycling/treatment rates. Economic KPIs comprise the costs for producers (per tonne POM), 

costs for collection as well as costs for recycling/treatment. Moreover, technical KPIs reflect the level of 

stakeholder satisfaction, the innovation potential of the EPR scheme as a whole and its awareness 

creation potential. While environmental and economic KPIs were expressed in numerical values, 

technical KPIs were evaluated qualitatively (ranging from low ï medium ï high). 

In the context of this report, stakeholder satisfaction levels mainly reflect the views of producers (e.g. in 

terms service delivery of PROs, treating them as customers and offering cost effective services) and 

public authoritiesô perception in regards to the overall performance of the system. Innovation potential 

mainly describes a schemeôs ability to provide simple compliance solutions to producers, its tendency 

to encourage eco-design as well as the PROôs portfolio beyond mere compliance services. A detailed 

illustration of the KPIsô scope as well as corresponding data sources applied for evaluation is presented 

in the Annex. 

Figure 1: KPIs for EPR schemes analysed in each of the six case studies 

 

A key challenge in regards to the performance assessment is the limited comparability of the KPIs 

across the selected case studies. During the interviews, stakeholders repeatedly mentioned that 

attempts to compare such KPIs of EPR schemes on a one-to-one basis usually fail due to the vastly 

di erent design elements across schemes. Factors that decisively limit comparison of the schemesô 

performance include, amongst others, differences in the material scope and cost coverage (e.g. waste 

from business-to-business versus business-to-consumer operations), the allocation of responsibilities 

(simple financial responsibility to full organisational responsibility), varying deýnitions applied at national 

level and disparities in data collection methodologies. Moreover, a wide range of geo-physical 

(topography), socio-economic (levels of income, awareness) and cultural characteristics (e.g. in regards 

to hoarding of used equipment) can significantly influence a countryôs performance in regards to EPR. 
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An additional limitation includes the varying levels of data quality and data availability, especially in 

regards to cost data in competitive EPR schemes. The fee structure of most competitive PROs is 

confidential and is not shared publicly. Hence, assessments of economic KPIs had to rely on best 

available proxies, such as market price estimates from industry experts collected during interviews or 

via exchange of e-mails. Given the various limitations and the restricted scope of the study, the analysis 

presented in the following chapters does not intend to provide a one-to-one comparison of performance 

levels among different schemes. Instead, the analysis seeks to highlight the contextual factors that affect 

under which conditions an EPR scheme can perform well or worse. Based on this premise, the 

underlying limitations do not undermine the robustness of data or the general validity of the findings but 

merely highlight expertsô inability to draw sweeping and simplified conclusions in regards to the 

performance of EPR schemes.  

1.3 Reading Guidance 

The report is divided into five chapters. Following the introduction (chapter 1), chapter 2 provides a 

comprehensive overview of existing EPR systems and relevant policy frameworks in Europe and the 

EU, covering both, existing frameworks and initiatives and future developments. Subsequently, 

chapter 3 presents an in-depth performance assessment of six selected EPR case studies on WEEE 

(Italy, Belgium), waste packaging (Germany, Spain) and waste portable batteries (Switzerland, UK). The 

assessment equally covers monopolistic and competitive schemes with for-profit and non-profit PROs 

and draws interim conclusions on the advantages and disadvantages of different types of schemes. 

Based on the analysis presented in chapters 2 and 3, chapter 4 provides recommendations for improving 

the performance of EPR schemes with a particular focus on competitive environments with multiple 

PROs and upcoming policy requirements, such as the implementation of modulated fees and meeting 

the necessary cost principle. The study concludes in chapter 5, which summarises the key findings and 

provides an outlook on the way forward. 
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2 Towards Circularity: Relevant Policy Frameworks and 

EPR Schemes and in the EU 

2.1 Relevant Policy Frameworks and Legislation in the Context of EPR  

The legislative landscape on waste in Europe and the EU focuses on the key aspect of circular economy: 

to turn waste into resources. In the EU, a set of Directives and regulations, supported by the European 

Green Deal and the Circular Economy Action Plan (CEAP), seeks to promote sustainable consumption 

and production and boost the competitiveness of the EUôs economy as a whole. Collection and recovery 

targets for specific waste streams act as drivers to improve waste management practices, limiting 

landfilling and fostering innovation in the sector (European Commission 2021b). The Waste Framework 

Directive (WFD) stipulates the waste management hierarchy as a key regulative idea and gives priority 

to waste prevention over preparation for re-use, recycling, recovery and, finally, disposal as the least 

preferred option.  

In regards to the three priority waste streams addressed by this study (i.e. WEEE, waste packaging and 

waste batteries), Directives form the EUôs key legislative vehicles to regulate their handling and disposal 

through more specific provisions. Due to the flexible nature of Directives, Member States need to 

transpose their contents into national legislation, while regulations and decisions are immediately 

binding across the entire EU. As a result, Directives are often not transposed on a one-to-one basis by 

a single corresponding national legislation, but are implemented in a piecemeal fashion through a 

complex interaction of various existing legislative acts at the level of individual Member States. 

Examples for this approach are presented in the case studies in chapter 3. 

Figure 2: Policy and regulatory frameworks on waste and EPR in the EU 

 

The WFD (Directive 2008/98/EC) is the core of the EUôs waste legislation. Amended most recently in 

2018, it provides a broad legal framework for waste management activities in the EU and defines the 

basic concepts and principles for the sector, among them the polluter pays principle and the waste 

hierarchy (Municipal Waste Europe 2021). Most notably, the Directive establishes EPR as a central 

element of waste management across the entire EU by providing the following general definition of EPR 

schemes (European Parliament and Council 11/22/2008): ñôExtended producer responsibility schemeô 

means a set of measures taken by Member States to ensure that producers of products bear financial 

responsibility or financial and organisational responsibility for the management of the waste stage of a 

productôs life cycleò. 
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Since its latest revision from 2018, the WFD additionally sets out minimum requirements for the 

implementation of EPR in Article 8a. This article stipulates Member Statesô obligations to define roles 

and responsibilities of all actors involved in the implementation of EPR, the obligation to inform waste 

holders in regards to take-back and collection options as well as waste prevention measures and 

mandates the setting of quantitative targets. According to the Article 8a, EPR fees need to be calculated 

in a transparent manner and in a way that they cover all costs for waste management and re-use 

activities in a cost-effective way (also referred to as the Necessary Cost Principle). Further, where the 

obligations under EPR schemes are met by specialised compliance services providers (i.e. PROs), a 

modulation of financial contributions is required in order to incentivise durability, reparability, re-usability 

as well as recyclability and reduce the presence of hazardous substances. 

Waste from electrical and electronic equipment (WEEE)   

Management of WEEE in the EU is regulated by the WEEE Directive (Directive 2012/19/EU). Following 

the stipulations of the WFD, Article 7 of the WEEE Directive highlights that for the purpose of separate 

collection, ñeach Member State shall ensure the implementation of the óproducer responsibilityô principle 

and, on that basis, that a minimum collection rate is achieved annuallyò (European Parliament and 

Council 7/4/2012). The same article requires Member States to achieve a collection rate of 45% by 2016 

and 65% by 2019, calculated as a percentage of the average weight of electrical and electronic 

equipment (EEE) put on market (POM) in the three preceding years. In addition, Articles 12 and 13 

require Member States to ensure that producers bear the full cost for collection, treatment, recovery and 

environmentally sound disposal of WEEE from private households and other sources.1 

Similarly, responsibility for treatment of any separately collected WEEE falls within the responsibility of 

producers, allowing them to implement either individual treatment solutions or join collective schemes 

(i.e. PROs) in line with Article 8 of the WEEE Directive. Types of equipment that fall within the realm of 

the WEEE Directive are laid out in Article 2. As of 2018, the Directive employs an ñopen scopeò by 

providing a non-exhaustive list of types of EEE that are clustered into six different categories as per 

Annex III. In terms of registration, information and reporting (Article 16), Member States are required to 

establish registers of EEE producers to collect data on the amounts of EEE POM on an annual basis 

and monitor compliance (ibid.).  

Table 1: Collection and recycling targets for WEEE according to Directive 2012/19/EU 

Collection target  Recycling target  

¶ 65% of EEE POM or 

85% of WEEE 

generated in Member 

State  

¶ Temperature exchange equipment: 80% (Recovery: 85%) 

¶ Screens, monitors, and equipment with screens >100m²: 70% 

(Recovery: 80%) 

¶ Lamps: 80% 

¶ Large equipment (any external dimension more than 50 cm): 80% 

(Recovery: 85%) 

¶ Small equipment (no external dimension more than 50 cm): 55% 

(Recovery: 75%) 

¶ Small IT and telecommunication equipment (no external dimension 

more than 50 cm): 55% (Recovery: 75%)  

Packaging and packaging waste, including single-use plastics 

First introduced in 1994, the EU Packaging and Packaging Waste Directive (Directive 94/62/EC) seeks 

to harmonise national efforts for the management of packaging and packaging waste (PPW), provide a 

high level of environmental protection and ensure good functioning of the EU internal market. According 

                                                      
1 Notably, financing of collection of WEEE arising from private households is restricted to waste that has been collected at dedicated collection 

points. This effectively mandates municipalities and, in part, retailers to drive collection of household-generated WEEE. 



   

Towards Circularity: Relevant Policy Frameworks and EPR Schemes and in the EU 7 

to Article 2, it covers all types of packaging POM in the EU, regardless of its source or purpose 

(European Parliament and Council 12/20/1994). The mitigation of negative environmental impacts is 

further stimulated by specific recycling and recovery targets set out in Article 6, which were raised during 

the latest amendment in 2018 (see Table 3). Moreover, Article 9 and Annex II lay out essential 

requirements for packaging placed on the EU market. These requirements guide the manufacturing and 

composition of packaging and promote re-usability and recoverability of all types of packaging. 

Article 7.2 of the Directive (EU) 2018/852, which amended the packaging Directive, requires all Member 

States to ñensure that, by 31 December of 2024, extended producer responsibility schemes are 

established for all packaging in accordance with Articles 8 and 8a of Directive 2008/98/ECò.  

In September 2020, a public consultation on the review of the essential requirements for packaging and 

other measures to prevent packaging waste was launched and later concluded in January 2021. 

A related proposal for a new or revised PPW Directive is expected by the fourth quarter of 2021 but 

might be delayed.  

Table 2: Collection and recycling targets for packaging waste according to Directive 94/62/EC 

Collection target  Recycling target  

¶ n/a ¶ All packaging: 55% by 2020, 65% by 2025, 70% by 2030 

¶ Plastic: 25% by 2020, 50% by 2025, 55% by 2030 

¶ Wood: 5% by 2020, 25% by 2025, 30% by 2030 

¶ Ferrous metals: 50% (incl. Al) by 2020, 70% by 2025, 80% by 2030 

¶ Aluminum: 50% by 2025, 60% by 2030 

¶ Glass: 60% by 2020, 70% by 2025, 75% by 2030 

¶ Paper and cardboard: 60% by 2020, 75% by 2025, 85% by 2030 

Waste batteries and accumulators                

Management of waste batteries is subject to the Directive on batteries and accumulators and waste 

batteries and accumulators (Batteries Directive 2006/66/EC). Inter alia, it prohibits the marketing of 

batteries containing certain hazardous substances, requires the establishment of schemes for collection 

and recycling and sets out targets. The responsibility for waste management operations is per se 

directed to producers or distributors. Instead, Article 8 of the Batteries Directive requires Member States 

to ñensure that appropriate collection schemes are in placeò but leaves open if these should be set up 

by producers in line with EPR and continue to use existing schemes (European Parliament and Council 

7/6/2006). As of 2016, Member States are required to achieve a collection rate of 45% (Article 10). 

Table 3: Collection and recycling targets for batteries and accumulators according to Directive 2006/66/EC 

Collection target  Recycling target  

¶ 45% of batteries and 

accumulators  

¶ 65 % of lead-acid batteries and accumulators of average weight of 

batteries 

¶ 75 % of nickel-cadmium batteries and accumulators 

¶ 50 % of other waste batteries and accumulators 

Since its introduction in 2006 to repeal the preceding Directive on batteries and accumulators from 1991 

(91/157/EEC), the Batteries Directive has been subject to multiple revisions and an in-depth evaluation 

was concluded in 2019. In December 2020, the Commission proposed a new and comprehensive 

Batteries Regulation. Given that the proposal was presented as a Regulation, this represents a landmark 

deviation and would introduce harmonised requirements across all Member States. While it was 
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welcomed by multiple stakeholders in the system, it remains unclear whether it will ultimately be 

proposed as a Regulation or Directive. 

In summary, the Commission proposes significant changes and new requirements for all batteries 

(industrial, automotive, electric vehicle and portable) placed on the EU market. These include the need 

to use responsibly sourced materials, minimum contents of recycled materials, carbon foot printing, 

performance and durability requirements, labelling provisions as well as more ambitious collection and 

recycling targets (rising from currently 45% to 65 % in 2025 and 70% in 2030). Furthermore, the 

proposed Article 47 relates to Article 8a of the Waste Framework Directive as it introduces the obligation 

for collective EPR schemes to modulate their fees (European Commission 2021a).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

2.2 Overview of EPR Schemes in Europe and the EU 

2.2.1 WEEE 

In 2018, EU Member States (then 28, including the UK) collectively put approximately 10.3 million tonnes 

of EEE on the market, representing an increase of around 820,890 tonnes (+8,7%) compared to 2010. 

The average annual amount of WEEE generated per inhabitant amounted to 20.02 kg in 2018 (eurostat 

2021). Large household appliances are the dominant product category in all Member States. In 2017, 

they accounted for 51.5% of the total EEE put on the market at EAA level. Consumer appliances ranked 

second with a share of 10.4% (eurostat 2020a).  

In 2018, a total volume of 4.8 million tonnes of WEEE were collected in the EU. Given the average 

amount of 10.2 million tonnes POM in the years 2015 ï 2017, this represents a collection rate of 47.8% 

at the EAA level (eurostat 2021). According to the data available on Eurostat for 2018, 18 EU Member 

States (Belgium, Bulgaria, Czechia, Estonia, Ireland, Spain, France, Croatia, Latvia, Luxembourg, 

Hungary, Netherlands, Austria, Slovakia, Finland, Sweden, Liechtenstein, Norway) surpassed a 

collection rate of 45%, while Denmark (44%), Germany (43%), Greece (44%) Italy (43%), Lithuania 

(44%) and Poland (44%) came very close. The target of 65% collection rate, valid from 2019 on, was 

only met by Bulgaria (73%), Ireland (65%) and Croatia (83%) in 2018.  

In most Member States, producer responsibility for WEEE is implemented via multiple competing PROs, 

with only 5 countries opting for a monopolistic scheme: Belgium, Netherlands, Luxembourg, Switzerland 

and Cyprus. Hungary and Croatia are the only states within the European market without a PRO as they 

are collecting EPR fees via a state fee/tax (Expra 2021; PRO Europe 2019). 
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 Figure 3: EPR schemes for WEEE in Europe 

 

2.2.2 Waste Packaging 

According to Eurostat data, countries in the EEA collectively generated around 77.7 million tonnes of 

packaging waste in 2018, representing an increase of around 9.8 million tonnes (+14.3%) compared to 

2010. The average amount of packaging waste generated per inhabitant amounted to 174 kg in 2018 

(eurostat 2020b). At around 31.8 million tonnes, paper and cardboard packaging represent the largest 

share of packaging waste, followed by plastic packaging, of which 14.8 million tonnes were generated 

in 2018.   

In 2018, a total volume of about 51.5 million tonnes of packaging waste were recycled in the EEA. The 

recycling rate has thus increased from around 63.9% in 2010 to 66.3%. During the same period, the 

recovery rate, including incineration in waste-to-energy plants, increased from 77.9% to 80.9%. 

According to the data available on Eurostat, all EU Member states except Malta were able to achieve 

the minimum recovery rate (including waste incineration) of 60%, as defined in the Packaging Waste 

Directive, in 2018. The target of 55% recycled packaging waste was met by all Member States, except 

Hungary (46.1%) and Malta (35.6 %, 2017 data) (eurostat 2020b).  

Producer responsibility for packaging waste is organised relatively evenly across the EEA states through 

either competitive or monopolistic PRO systems (Figure 4). Denmark, Croatia, Switzerland and Hungary 

are the only EEA countries without a conventional EPR scheme. While Denmark has opted for the tax-

based internalisation of packaging waste management costs rather than setting up an industry-run 

funding system, Hungary set up the National Waste Management Agency which took over the 
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coordination of the recycling of packaging waste from 1st January 2012. In Croatia, EPR for waste 

packaging is organised via fee payments to a central fund (Expra 2021; PRO Europe 2019). 

Figure 4: EPR schemes for waste packaging in Europe 

 

2.2.3 Waste Portable Batteries and Accumulators 

In 2018, around 191,000 tonnes were POM in the EEA. In the same year, around 88,000  tonnes of 

waste portable batteries and accumulators were reported as collected, thus resulting in a collection rate 

of 46% (eurostat 2020c; EPBA 2020). While the amount of portable batteries and accumulators sold 

varies strongly across the EEA in absolute terms (81 tonnes to more than 52,000 tonnes in 2018), overall 

battery sales have remained relatively stable over the past years, marginally increasing from 176,000 

tonnes in 2010 to 191,000 tonnes in 2018 (eurostat 2020c; EPBA 2020). By contrast, the collection of 

waste batteries and accumulators has increased consistently since 2010 by an annual average of 6%. 

In 2018, 17 states in the EEA for which 2018 data was available reported a collection rate of waste 

batteries of 45% or more, thus achieving the collection target as defined in the Batteries Directive. The 

most recent available data indicates a collection rate above 25% for all states in the EEA (eurostat 

2020c). 

Producer responsibility for portable batteries and accumulators is in most countries managed via 

multiple competing PROs. Monopolistic systems exist in only 6 countries, most of which are among the 

smaller countries in terms of area. In Croatia, EPR for waste portable batteries is organised via fee 

payments to a central fund.  
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Figure 5: EPR schemes for waste portable batteries and accumulators in Europe 
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3 Closing the Loop or Running in Circles? Performance 

Assessment of Selected EPR Schemes 

The following sections provide a detailed assessment of different case studies of EPR schemes in 

regards to their technical, environmental and economic performance. For further details about the 

underlying methodology and the performance assessment framework, please refer to the Annex.  

3.1 Italy (WEEE)  

Table 4: Italy - EPR Performance Indicators 

 Indicator Value (2019) 

E
n
v
ir
o

n
m

e
n
ta

l Collection rate 38.7%  

Waste collection per capita 5.68 kg 

Recycling rate 84%2  

E
c
o
n
o

m
ic

 

Cost for producers per tonne POM 184 ú 

Cost for collection per tonne 112 ú 

Cost for waste recycling and treatment per tonne 03 ú 

T
e
c
h
n
ic

a
l 

Stakeholder satisfaction levels Medium - high 

Innovation potential Medium 

Awareness creation potential High 

3.1.1 Overview 

National transposition of Directive 2012/19/EU on WEEE  

The European WEEE Directive was first transposed into Italian law by the Legislative Decree n.151 in 

July 2005. This was followed by a series of additional implementing decrees, such as the Legislative 

Decree n.49 transposed WEEE Directive 2012/19/EU into national law in March 2014 (Baldé et al. 2020; 

Italian Ministry of Environment 2014). The Italian authority in charge of the transposition of the WEEE 

Directive and the implementation of EPR for WEEE at the national level is the Ministry of Environment 

(MoE). Under the current legislation, producers of EEE are required to finance the collection, treatment, 

recovery and environmentally sound disposal of all domestic WEEE that was put on the market. There 

                                                      
2 Value for 2018 

3 Non-weighted average of the approximate recycling costs for 5 reference appliances, including any proceeds from the sale of the recycled raw 
materials. 
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is no specific ñOpen Scopeò exclusion (CDC RAEE 2018). Producers have to fulfil this obligation by 

joining a PRO and enrol in the National Register of the Chambers of Commerce4 before operating in 

Italy.  

Actors and responsibilities 

According to the Italian legislative decree 49/2014, producers and importers of domestic EEE are 

required to assign the responsibility for managing domestic WEEE to one of multiple PROs operating in 

Italy. There are currently 13 PROs managing the transport, treatment and recovery of WEEE. The 

obligation of the PROs is proportionate to the market share of their respective producers and is 

differentiated by 5 groups of WEEE (CDC RAEE 2018): R1: cooling and freezing appliances, R2: large 

household appliances, R3: screen monitors, R4: consumer equipment, and R5: lighting equipment. 

PROs are required to adopt the legal form of a consortium and have a not-for-profit objective. Retailers, 

transporters, collection companies and  treatment companies may, in accordance with producers, be 

shareholders (Favot et al. 2016). Recenty two of the largest PROs, Ecodom and Remedia, have merged 

their operations within a new legal entity called Erion with an approximate marketshare of 60%. Erion is 

thus by far the largest PRO for WEEE in Italy.   

With the aim of optimising the management of WEEE throughout the national territory, the Italian EPR 

system for WEEE operates a clearing house, the WEEE Coordination Centre (CdC RAEE). The 

coordination centre is managed and governed by the PROs and is in charge of allocating responsibilities 

for the collection and treatment of WEEE among PROs in the competitive market. This is achieved by 

assigning collection points to each PRO, which guarantees that the obligations for collection and 

management are proportional to the market share represented by each individual PRO (Baldé et al. 

2020).  

3.1.2 Environmental Performance 

Collection infrastructure 

The collection of WEEE in Italy takes place via a range of different collection points and facilities for 

different types of end-users. The vast majority of WEEE is collected via Designated Collection Facilities 

(DCF) set up and managed by either the local authorities/municipalities or authorised WEEE 

management companies. Citizens can dispose of WEEE at a DCF free of charge. Some DCFs also offer 

collection services and accept WEEE from distributors. There is a total of 4,367 DCFs in Italy. Other 

collection points include: distributersô collection sites where waste from a one-for-one and one-for-zero 

take-back schemes is accepted; large users (e.g. airports, companies, hospitals etc.) which produce 

considerable amounts of WEEE especially in the market for lighting equipment; individual collection 

sites of PROs; and sales outlets or technical assistance centres where WEEE collection from 

households is provided free of charge following the sale of new household appliances. In 2019, there 

were a total of 5,196 collection points in Italy, one for each 11,617 inhabitants (CDC RAEE 2019a). 

Compared to 2018, the number of collection points increased by 6.4%.  

Despite the large number of WEEE collection points at national level, the accessibility of collection points 

varies greatly from region to region. While northern Italy, for instance, has significantly increased the 

number of DCFs in recent years, other regions in central and southern Italy still have difficulties in 

providing a sufficiently accessible collection network, which is likely to have adverse effects on the 

collection rate in these regions (Baldé et al. 2020; CDC RAEE 2018).  

Organisation of the collection system 

Operators of collection points are responsible for sorting collected WEEE according to the five groups 

mentioned above. Once sufficient amounts have been collected and are ready for pick-up, they can 

contact the coordination centre, which subsequently organises collection and transport to designated 

treatment plants via the responsible PRO or, alternatively, a transport operator that has been sub-

contracted by the PRO. Notably, as Italy follows an ñall actors approachò, collection points and their 

                                                      
4 https://www.registroaee.it/en 
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operators are not required to sign a contract with the WEEE Coordination Centre and hand over their 

collected WEEE to the PROs/coordination centre. Instead, they may choose to directly deliver the 

collected WEEE to a registered treatment plant.  

Best Practice: Fair allocation of collection points via a coordination centre 

The WEEE Coordination Centre as an independent body annually allocates a certain number of all 

registered collection points to each PRO. The allocation is based on the quantity of EEE POM by their 

members as well as additional parameters, such as accessibility or the distance between the assigned 

collection points. This mechanism avoids competition for access to waste, and ensures a fair 

allocation of waste streams according to the individual obligations of PROs. 

Reporting and validation process for statistical data on WEEE collection and treatment 

Although some collection points measure the weight of the WEEE collected, most of them do not, 

meaning that there is typically no reporting of the amount of WEEE collected from the collection points. 

Instead, whenever a transport company contracted by a PRO delivers WEEE to a registered treatment 

plant, the amounts delivered are registered and reported to the respective PRO, which in turn will report 

the amounts collected and transported to the WEEE Coordination Centre. The same procedure applies 

when collection and transport is organised through the PROôs in-house fleet. Reported amounts are 

thereby counted as recycled (i.e. delivered to authorised treatment centres). 

Challenge: Lack of declaration from non-accredited operators  

In addition to the recycling rates reported by PROs, the coordination centre also receives annual 

reports from the treatment plants on the quantities and fractions of WEEE that have been accepted 

and treated. The declaration of the amount of WEEE treated is also required from treatment facilities 

that are not contracted by the PROs and are not directly accredited by the coordination centre. 

According to the treatment plant report of the CdC RAEE, about 2% of the total WEEE collected is 

treated by non-accredited treatment facilities (CDC RAEE 2019b). However, investigations of the 

Ecodom Consortium and the Italian Consumers Association Altroconsumo suggest that the actual 

share of WEEE treated by other actors amounts to 30 - 40% (Baldé et al. 2020; Croci et al. 2018). 

This indicates that declaration from non-accredited operators often does not take place, pointing 

towards a significant lack of enforcement regarding the reporting of non-accredited treatment 

facilities. 

Another issue that significantly skews the reported numbers of WEEE collection and treatment is the 

processing of WEEE as metal scrap. Scrap metal dealers do not need to follow dismantling and 

treatment processes according to equivalent standards applied for WEEE. By circumventing the 

required processing standards, such actors could potentially externalise negative environmental and 

social impacts, thus significantly reducing the processing costs. This allows them to pay for collected 

WEEE, therefore providing wrong incentives for collection points to sell their collected WEEE (or at 

least parts of it) to scrap dealers instead of providing it to operators registered with the WEEE 

Coordination Centre. 

Since compliance audits at DCFs are carried out infrequently, WEEE might also be purposefully 

declared as metal scrap during sorting. As a result, it is estimated that about 30% of all WEEE 

collected in Italy is treated as metal scrap instead of WEEE. WEEE treated as scrap metal is not 

reported to the coordination centre.  

Collection rate and achievement of the EU collection target 

In 2019, all PROs in Italy combined collected 343,069 tonnes of WEEE, representing about 38.7% of 

the WEEE POM in the three previous years. The EUôs target collection rate of 65% was therefore not 

achieved. The largest share of WEEE collected is R2 (large household appliances, 33.55%), followed 

by R1 (cooling and freezing appliances, 27.23%) and R4 (consumer equipment, 21.16%). Appliances 

with screens (R3) made up 17.45% of the collected volume while lighting equipment (R5) was the 

category that was collected least (0.6%) (CDC RAEE 2019a).   
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Figure 6: Share of WEEE categories collected in Italy 

 

Source: (CDC RAEE 2019a) 

Development of the collection rates (in %) between 2010 and 2019  

Since its initial introduction in 2008, the Italian EPR system has contributed a more than five-fold 

increase in collection rates from initially 1.1 kg per capita in 2008 to 5.7 kg per capita in 2019 (CDC 

RAEE 2019a; Baldé et al. 2020). Due to the geographical variance from northern to southern parts of 

Italy, collection results vary significantly, with some regions managing to collect 7-10.5 kg per capita of 

WEEE and others, mainly located in the southern part of the country, collecting less than 3 kg per capita. 

(Baldé et al. 2020; CDC RAEE 2019a).  

Overall collection volumes have increased by 52% since 2013, however, the corresponding 

improvement of the collection rate was slowed down by the growing amount of EEE POM between 2017 

and 2018.  

Figure 7: Development of the WEEE collection rate in Italy (2010 - 2019)*  

 
*Data was provided by CdC RAEE. 

 

Cooling and 
freezing 

appliances (R2)
27%

Large household 
appliances (R2)

34%

Screen monitors (R3)
17%

Consumer 
equipment (R4)

21%

Lighting equipment (R5)
1%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

200000

400000

600000

800000

1000000

1200000

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Tonnes POM (3 year average) Collected & treated (tonnes) Collection rate (%)



   

Closing the Loop or Running in Circles? Performance Assessment of Selected EPR Schemes 16 

One of the major drivers for the relatively low collection rate of WEEE is the high share of WEEE that is 

processed as scrap metal by the informal sector and the fact that these market players often do not 

report the amounts of WEEE treated to the coordination centre. Nevertheless, the low value of raw 

materials in the recent yeas has, to a certain extent, disincentivised informal treatment of WEEE, which 

in turn resulted in higher volumes of WEEE collected via the formal channels (Baldé et al. 2020). Other 

factors that negatively influence the collection rate of WEEE in Italy are the incorrect disposal of WEEE 

(e.g. in the household waste) and WEEE exported for re-use. However, data on such WEEE flows is 

currently not available. Factors that have positively influenced the collection rate in Italy are the 

increased availability of collection points as well as information and awareness campaigns initiated by 

the coordination centre (3.1.4).  

Treatment capacities 

As of December 2018, 53 waste treatment companies with a total of 59 treatment plants were registered 

with the coordination centre. Of these plants, 14 were authorised for treatment of cooling and freezing 

equipment (R1), 47 for large household appliances (R2), 19 for the TVs and monitors (R3), 37 for small 

household appliances (R4) and 11 for lighting equipment (R5) (CDC RAEE 2018).  In addition to the 

registered treatment facilities, there are currently 903 other facilities in Italy that also deal with the 

treatment of WEEE (CDC RAEE 2019b). The available recycling capacities are deemed to be sufficient 

to treat the WEEE collected in Italy by interviewed market experts (Personal Communication 2021).  

Treatment requirements 

In order to ensure adequate and consistent levels of treatment and qualification of the companies 

involved, Law Decree 49/2014 requires the WEEE Coordination Centre to produce ñAgreements 

between trade associations of recyclers in order to ensure adequate and consistent levels of treatment 

and qualification of the companies involvedò (CDC RAEE 2019b). Together with the associations 

representing the recycling companies (ASSORAEE, ASSOFERMET and ASSORECUPERI), CdC 

RAEE produced an agreement on the treatment of WEEE, which outlines the minimum requirements of 

WEEE treatment as well as the respective operating methods for the treatment plants required to 

become ñauthorisedò and can therefore accept and treat household WEEE managed by the PROs. The 

document does not specify any quotas or targets for the recycling quality or quantity of WEEE groups 

and instead focuses on the implementation and use of available best practices for recycling. The current 

agreement was signed by the involved parties in 2016 (CDC RAEE 2014). A revision of the agreement 

is currently under preparation. Under the agreement, all accredited treatment facilities are further obliged 

to allow both scheduled and unscheduled audits by the coordination centre or a commissioned third-

party auditor to verify compliance with or maintenance of the requirements for accreditation (CDC RAEE 

2014).  

Achievement of recycling/preparation for re-use targets per waste category in 2019 

Annex 5 of the Legislative Decree 49/2014 describes the minimum recycling and treatment objectives 

applicable per category as from August 2018 (Figure 8). The targets are set with regard to the following 

WEEE categories: (1) Temperature Exchange Equipment; (2) Screens & Monitors that have a surface 

greater than 100 cm2; (3) Lamps; (4) Large EEE including among other things large household 

appliances, telecommunication equipment, luminaire, etc.; (5) small EEE, (6) small IT and 

telecommunications equipment (Italian Ministry of Environment 2014). Figures on the results of the 

achieved recycling efficiency are not reported to the coordination centre. According to the latest available 

data on Eurostat, Italy achieved an overall recovery rate of 88% and a recycling and re-use rate of 84% 

in 2018 (eurostat 2021). However, it has to be noted that the Eurostat data on WEEE collection differ 

from the data published by the coordination centre as they include WEEE from other sources than those 

manged by the PROs.  
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Figure 8: WEEE recovery and recycling and re-use targets in Italy 

WEEE Category5 Recovery target Recycling and re-use target 

1 & 4 85% 80% 

2 80% 70% 

5 & 6 75% 55% 

3 N/A 80% 

A common problem affecting WEEE recycling performance in Italy is scavenging of valuable WEEE 

components prior to transportation to the treatment plan. This means that collected equipment is often 

missing essential components (e.g. compressors, motors, etc.), thus reducing the quality and increasing 

the costs of recycling. In the case of Italy, it is estimated that over 30% of collected WEEE is affected 

by this. This rate is closely linked to the price of raw materials (Croci et al. 2018). 

Figure 9: Development of recovery and recycling and re-use rate in Italy6 

 
Source: (eurostat 2021) 

3.1.3 Economic Performance 

Cost for producers  

Although the fee structure is not defined by the national regulatory framework, the majority of PROs in 

Italy charge EEE producers per tonne POM, the only exception being lighting equipment, which is 

charged on a piece basis. Based on the estimations provided by market experts, the average fees 

charged to producers and importers of EEE amounts to 184 ú per tonne POM. According to large EEE 

producers, the PRO participation fees in Italy are very similar among the PROs because all of them use 

the same treatment plants, thus resulting in similar gate fees (Personal Communication 2021).    

As shown in Figure 10 participation fees where significantly higher (19% - 47%, depending on product 

category) in the initial years of the system, often exceeding the real costs for PROs, thus partly resulting 

                                                      
5 (1) Temperature Exchange Equipment; (2) Screens & Monitors that have a surface greater than 100 cm2; (3) Lamps; (4) Large EEE equipment 

including among other things large household appliances, telecommunication equipment, luminaire, etc.; (5) small EEE equipment, (6) small IT 
and telecommunications equipment 

6 Data for 2016 is not available and was therefore calculated based on data from 2015 and 2017 
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in the build-up of large financial reserves. Although PROs are technically not allowed to use their 

reserves to acquire new customers, some gaps in the enforcement still allow the use for activities not-

related to the core-business including, for instance, the hosting of events for potential new clients.  

Figure 10: Average contribution per tonne POM for 5 common reference appliances in Italy7 

 

Cost for collection & logistics 

While the separate collection systems for WEEE from private households are the responsibility of the 

municipalities, the producers are responsible for financing pick-up and transport of waste from the 

collection points to recycling facilities (Croci et al. 2018). Based on approximate market prices for the 

transport of five reference appliances, we estimate average logistic costs of 112 ú per tonne (Figure 11).  

Figure 11: Average cost for transport of WEEE from initial point of collection to treatment plant8 

 

                                                      
7 The cost where calculated based on an elaboration of the annual standard costs per collection group defined by the CdC RAEE. The standard 

costs are calculated as a weighted average price applied by the compliance schemes in the Italian market. 

8 Data represents the approximate market prices as assumed by experts  
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Best Practice: Efficiency rewards for WEEE collection points  

A notable feature of the cost structure of the Italian EPR system for WEEE are the ñEfficiency 

Rewardsò for WEEE collection points. Efficiency rewards are financial bonuses paid by PROs to 

collection points following collection, provided that the amount of WEEE collected reaches or exceeds 

certain volume thresholds (Table 5). Appliances that were cannibalised (e.g. refrigerators without 

compressors) are not counted towards the thresholds. This practice not only improves the collection 

efficiency, but also counteracts WEEE cannibalism and improves the overall quality of the collected 

WEEE (CDC RAEE 2018; Baldé et al. 2020; Croci et al. 2018).  

Table 5: Good operating thresholds and efficency rewards for WEEE collection points in Italy 

WEEE categories Good operating threshold 

(kg) 

Efficiency reward (ú/tonne) 

R1  1,200  55 ú 

R2  2,000  115 ú 

R3  1,300  55 ú 

R4  800  115 ú 

R5  50 ï 100  300 ú 

In 2019 the collective systems paid a total of 20.264.666 ú in efficiency rewards to the collection 

points (CDC RAEE 2019a). Given the volume of 343.069 tonnes of WEEE collected in the same year, 

the average magnitude of the efficiency bonus amounts to 59 ú/tonne.  

Cost for waste recycling and treatment  

Naturally, recycling cost for WEEE in Italy are heavily influenced by the prices for raw materials. As raw 

material values are decreasing, total costs for recycling and recovery are going up because sales 

revenues from the recovered materials are decreasing as well and vice versa. Figure 12 shows the 

average costs/revenues for the recycling of the 5 reference appliances in Italy. According to the 

interviewed experts, the prices for recycling have recently and noticeably increased due to the merger 

of the two formerly largest PROs and the resulting shifts in market power (Personal Communication 

2021). 

Figure 12: Costs/revenues for the recycling of WEEE in Italy 
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Administrative costs  

According to cost approximations provided by experts, PROs in Italy spend around 10-12% of their total 

costs on administration and overheads (Personal Communication 2021).  

3.1.4 Technical Performance 

Innovation potential  

Within the Italian EPR scheme for WEEE, innovation mainly takes place at the level of services offered 

by PROs that go beyond mere compliance. These services include, among others, consulting services 

for waste management processes at the production level, as well as customer support services. Each 

compliance scheme is furthermore actively engaged in developing new innovative solutions that make 

the recycling of WEEE more efficient or improve the management of recycled materials. The competition 

between PROs is assumed to be an important stimulus for these activities. However, given the 

competitive nature of the EPR system, only those innovations are supported by PROs that ultimately 

help to increase customer experience, efficiency and/or reduce costs of their own operations.  

To improve the collection of WEEE from the various collection points, the coordination centre has 

developed the ñMyRdR appò, which allows the operators of collection points to quickly enter collection 

requests directly from the collection site, even in the absence of a dedicated personal computer. The 

app further provides the users with a timely and up-to-date control of the status of their requests.  

Awareness creation potential 

Producers of EEE in Italy are responsible for financing communication, information and education 

activities, which must be in line with the objectives set out in Article 6 of Legislative Decree 49/2014 and 

are required to promote public awareness of WEEE and its collection. Although there is no mandatory 

contribution to be payed, Italian EEE producers have in the recent years agreed to jointly finance 

national activities that promote the collection of WEEE within the country. The producers' share for these 

activities is collected through the participation fees of the PROs, which pass it on to the coordination 

centre according to the respective market share of their members. In 2019, the producers provided a 

total of 1,000,000 ú for information and communication activities.  

Using this money, the coordination centre finances nationwide media campaigns on television, radio 

and social media every year, focusing on a broad target group of people between the age of 14 and 64. 

Relevant information on the topic of WEEE collection and recycling as well as current information 

campaigns and initiatives are also published on a dedicated RAEE website (raccoltaraee.it).   

In 2020, the communication efforts resulted in 196 television commercials and 1,045 airings on six 

different radio stations (CDC RAEE 2021). A Google Ads campaign for the social media pages of 

raccoltaraee.it further resulted in 83,943,361 impressions and over 555,000 views on YouTube, adding 

to a total of 807,000 views during one year. Both the ongoing Facebook campaign, which in 2020 was 

complemented by two new educational initiatives (Colora con RAEE Man and Caccia ai RAEE) and the 

Instagram channel further increase the number of their outreach to a total of 6,544 followers on 

Facebook and 6,320 followers on Instagram.   

Complementary to the nationwide campaigns, a certain share of the total communication budget is 

allocated to local communication activities specifically aimed at improving WEEE collection in a given 

area. To access the funding, all collection operators registered with the coordinating body can submit 

proposals for information campaigns. An independent steering committee then selects the most 

promising applications to be awarded funding. In 2019, the producers provided 400,000 ú for local 

communication campaigns (CDC RAEE 2020).   

According to the coordination centre and interviewed experts, the large-scale communication and 

awareness campaigns in Italy have notably improved the overall collection rate and especially the 

collection of small EEE and information technology. However, large appliances have also shown a 

significant increase in collection rates following the implementation of the various campaigns mentioned 

above (Personal Communication 2021).  
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Best Practice: Coordination of information campaigns  

The coordination and implementation of information and awareness-raising campaigns by the 

coordinating centre defuses possible disadvantages and tensions for PROs to individually invest in 

large scale campaigns that may not directly improve their own collection results or even benefit their 

competitors. It has proven to be an effective mechanism to overcome typical win-lose situations for 

awareness creation in competitive systems. 

Stakeholder satisfaction and involvement  

EEE producers appear to be generally satisfied with the services offered by the PROs. On the one hand, 

this may be attributed to the possibility to change PROs in case their offered services are not satisfactory 

and on the other hand due to the range of additional services that PROs offer beyond pure compliance 

(see above). All producers have a voice in the consortium of PROs and can further influence decisions 

of the government and the coordination centre via the various trade association. While producers have 

used this option to exert a strong active influence on the system in the early years, their participation in 

the further development of the system has notably decreased in recent years. Especially smaller 

producers may often also lack the capacities to be actively involved in this process.  

3.1.5 Key take-aways 

The EPR scheme has significantly increased the quantities of WEEE collected in Italy 

The figures reported by the PROs and the coordination centre show a collection rate that increased 

more than five-fold from initially 1.1 kg per capita in 2008 to 5.7 kg per capita in 2019 (CDC RAEE 

2019a; Baldé et al. 2020). A key driver of this improvement is the important role that the EPR system 

has played in financing disposal infrastructure in Italy, which has led, among other things, to a significant 

increase in available WEEE collection points. However, it remains to be seen whether the positive trend 

in collection rates will continue in the coming years.  

The coordination centre is a best practice example for competitive EPR schemes on WEEE in 

the EU 

The establishment of the CdC RAEE has been instrumental in ensuring a consistent service for 

collection and treatment of WEEE throughout the country as well as creating a level playing field for all 

PROs involved in collection and treatment. As access to collection points is allocated by the coordination 

centre, PROs in Italy do not have to compete for the access to waste, which in turn is keeping the 

corresponding cost at a minimum level, while also ensuring that all PROs are able to achieve their 

collection obligations. The coordination and implementation of information and awareness-raising 

campaigns by the coordinating centre further defuses possible disadvantages and tensions for PROs to 

individually invest in large scale campaigns that may not directly improve their own collection results or 

even benefit their competitors. It has proven to be an effective mechanism for overcoming typical win-

lose situations for awareness creation in competitive systems.  

There is a significant lack of enforcement with regard to the tracking and reporting of WEEE 

One of the main obstacles for improving the collection and recovery of WEEE in Italy is the strong 

competition between formal operators, other actors and informal actors, which leads to a high share of 

WEEE being not declared, wrongfully declared or even treated as scrap metal. The issue is further 

exacerbated by a significant lack of enforcement regarding the declaration of the amount of WEEE 

treated by unaccredited facilities. Although the current decline in raw material prices is to some extent 

counteracting the informal treatment of WEEE, this trend cannot be expected to continue indefinitely. It 

is therefore imperative to increase the transparency of the overall WEEE flows and to ensure that 

existing regulations are respected. Besides stricter enforcement, additional financial incentives for 

collection points may be a potential option to be explored. Other options may include a mandatory 

handover of the collected WEEE to operators registered with the coordination centre. However, this 

would need to be backed up by effective enforcement mechanisms nonetheless.  
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3.2 Belgium (WEEE) 

Table 6: Belgium - EPR Performance Indicators 

 Indicator Value (2019) 

E
n
v
ir
o
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m

e
n
ta

l Collection rate 42%9 

Waste collection per capita 10.69 kg 

Recycling rate 79.3% 

E
c
o
n
o

m
ic

 

Cost for producers per tonne POM 52 ú10 

Cost for collection per tonne collected n/a 

Cost for waste recycling and treatment per tonne n/a 

T
e
c
h
n
ic

a
l 

Stakeholder satisfaction levels Medium 

Innovation potential Medium - high 

Awareness creation potential High 

3.2.1 Overview  

National transposition of Directive 2012/19/EU on WEEE  

A collection and processing system for WEEE has been in place in Belgium since July 2001. The 

provisions of the EU Directives on WEEE and on the Restriction of Hazardous Substances in Electrical 

and Electronic Equipment were transposed into Belgian law by royal decree in October 2004. The 

legislative and executive authority for waste management in Belgium has been transferred three 

competent regional authorities in Flanders, Wallonia and Brussels. The three regional authorities are 

jointly responsible for achieving the collection target at state level and have transposed the EU guideline 

into local regulations (FPS Public Health 2016): 

¶ Flemish Region: the decree of December 20th, 2011 regarding the sustainable management of 

material cycles and waste of the Flemish Government 

¶ Walloon Region: the decrees of March 10th, 2005 and September 23rd, 2010 of the Walloon 

Government 

¶ Brussels Capital Region: the decree of the Brussels Capital Government of June 3rd, 2004 

Under the Belgian legislation, producers (including importers, manufacturers as well as intermediaries 

and retailers, which distribute or sell their products) that put products on the Belgian market are legally 

in charge of the collection, treatment, recovery and environmentally sound disposal of that EEE at the 

                                                      
9 When including the amount of WEEE reported via BeWEEE Belgium achieves a collection rate of 51% 

10 Calculated based on the per unit-fees and average weight of 5 reference appliances (Notebooks, Printers, Monitors/ Screens, Washing machines, 
Fridges) 
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end-of-life. There is no specific ñOpen Scopeò exclusion. A product is deemed to be on the Belgian 

market as soon as a value added tax (VAT) becomes payable in Belgium (Mallien 2006).  

Actors and responsibilities 

To comply with their take-back obligations, Belgian manufacturers and importers have founded a single 

centralised, not-for-profit PRO responsible for managing the collection, sorting, processing and recycling 

of WEEE, including financing, reporting and awareness raising: Recupel. The system came into force 

in July 2001.  

Recupel operates on the basis of a so-called Environmental Convention (recently the termôs covenant 

is used as it represents a bit different flexible form of agreement), a contract between the regional 

authority (each region of Belgium signs a different one) and the EEE industry representatives 

(e.g. associations). Based on this contractual arrangement, the regional authorities are closely involved 

in Recupel's activities by, among other things, sitting on the board as directors, being involved in the 

awarding of contracts for collection and processing, receiving details of Recupel's communication 

campaigns in advance, and playing an important role in all major decisions such as the approval of the 

annual budget, the year-end accounts and the amount of contributions to be charged.  

Instead of joining Recupel, Belgian EEE importers or manufacturers are also allowed to set up their own 

waste management plan.  

3.2.2 Environmental Performance 

Collection infrastructure 

Recupel organises the collection of WEEE through a range of different collection channels. The majority 

of WEEE is however collected via recycling or container parks at municipal level where individuals can 

dispose of their WEEE free of charge. Despite their name, recycling parks only serve as points for 

collecting and sorting WEEE and do not carry out any further activities related to recycling. Recycling 

parks are either run by intermunicipal companies or the municipalities themselves (Recupel 2021e). 

They have a direct agreement with Recupel stating that all WEEE gathered at recycling parks is fully 

handled by Recupel. This implies that all WEEE that is collected at the recycling park eventually ends 

up at one of Recupelôs contracted processors (not considering the possibility of theft or WEEE 

scavenging at recycling parks). In 2019, Belgium had a total of 543 recycling parks (Recupel 2018, 

2020).   

Retailers, which are obliged by EU law to take back old, comparable appliances whenever a new 

appliance is bought on a 1-to-1 basis, can also register as a collection point by submitting a request to 

Recupel. To qualify as a collection point, a retailer must be able to collect at least 8 large appliances or 

provide for a full box pallet pick-up at least 4 times a year or every 3 months. Complementing the 

collection points at retail level, small electrical goods (largest dimension L/W/H <25 cm) and light bulbs 

can be returned via RecyclePoints, usually located in supermarkets or small hardware stores on a  

1-to-0 basis. Retailers can register as an official RecyclePoint via the Recupel Website. In 2019 there 

were 4,862 collection points in the distribution sector and about 3,231 RecyclePoints available 

throughout Belgium.  

In case used EEE is still in working order, consumers can also bring their unwanted equipment to one 

of the 25 re-use centres that work directly with Recupel. The re-use centres carry out necessary repairs 

and prepare the collected appliances for re-use. These appliances are then taken to one of the many 

second-hand shops to be remarketed.  
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Best Practice: Dense WEEE collection network with strong involvement of the retail sector 

In 2019 there were a total of 8,663 recycling parks, retail collection points, RecyclePoints and re-use 

centres in Belgium, 1 for each 1,322 citizens (Figure 13). The dense collection can be assumed to be 

a major driver for the comparatively high collection results of WEEE in Belgium. The strong 

involvement and participation of the retail sector as collection points as well as the numerous 

RecyclePoints for small appliances further amplifies this effect. 

Recupelôs collection network is further supported by Recupel Approved Collectors (RAC) that are 

individually engaged in the collection of WEEE. To become an RAC, a company needs to sign the 

Recupel charter for the collection of WEEE. The carter network is mostly used by companies for the 

collection of professional WEEE appliances. In 2019 there were 91 charter collectors registered with 

Recupel (Recupel 2020). 

Figure 13: Development of the collection network in Belgium 

 

Source: (Recupel 2020) 

Organisation of the collection system 

In case WEEE needs to be picked up from a recycling park or collection point at the retail level, the 

corresponding intermunicipal companies/municipalities/retailers can turn to Recupel with a transport 

request. Recupel then arranges a pick-up via one of its contracted transporters. The transporters collect 

the full containers/box pallets and provide the recycling parks with new empty ones free of charge. The 

WEEE is then transported to one of Recupelôs approved WEEE processors (Recupel 2021c). In case of 

RecyclePoints for small WEEE or light bulbs, operators can call a dedicated number to arrange for 

collection within a 3-daysô time frame (Recupel 2021d). However, not all actors involved in the collection 

of WEEE are obliged to hand over WEEE to Recupel (Recupel 2018; Baldé et al. 2020).  

The contracts for the transport of WEEE in Belgium are regularly put to tender by Recupel for a fixed 

contract period of 3 years.  However, some waste treatment operators have voiced their concerns about 

the procurement process not being sufficiently transparent, making it, among other things, difficult for 

them to understand on what basis the winning bid was selected. This in turn results in a perceived lack 

of fairness on the part of some companies. For the collection and treatment of professional (non-

household) WEEE, Recupel provides a list of accredited recyclers on its website, via which offers can 

be requested. In this case, Recupel only acts as a facilitator but does not directly engage in the 

management process.  
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Reporting and validation process for statistical data on WEEE collection, recovery and recycling 

All actors that have a direct contract with Recupel are required to report the amount of WEEE collected, 

treated and prepared for re-use to Recupel. The reporting system and the collected reporting data are 

regularly (at least once a year) audited by an external party. Recupel in turn prepares a detailed annual 

report on the collected and treated amounts for submission to the competent authorities. The same 

applies to the quantity of EEE POM of producers who have a membership with the PRO. All members 

are regularly audited by Recupel in order to assure completeness and accuracy of the data provided.  

Producers that have set up individual plans for the collection and treatment of WEEE also provide their 

numbers (EEE POM, WEEE collected, WEEE treated) to Recupel.  

Challenge: High share of undocumented WEEE flows   

Despite the well-developed formal WEEE collection network, the share of WEEE that is collected, 

treated and/or re-used in Belgium but not reported to and by Recupel (documented non-registered 

WEEE flows) is estimated to be relatively high (20% in 2017). A high proportion of this non-registered 

WEEE can be attributed to the treatment of WEEE as metal scrap. This is mainly due to the fact that 

the processing of metal scrap does not require dismantling and treatment processes according to the 

high standards for WEEE, which in turn significantly reduces the associated costs and thus makes 

the treatment profitable. As a result, some collection points have an incentive to sell their collected 

WEEE to metal scrap dealers instead of handing it over to transporters contracted by Recupel. 

A study on WEEE flows in Belgium estimates that about 9% of all WEEE POM ends up as metal 

scrap. Another large share of documented non-registered WEEE is composed of legal EEE exports 

to other countries (e.g. for second-hand use) and therefore cannot be collected and treated in 

Belgium. It is estimated that EEE exports account for about 6.5% of EEE POM11. The smallest share 

of unregistered flows can be attributed to WEEE wrongfully disposed of in the municipal waste, 

amount to about 1.5% of EEE POM (Recupel 2018).  

Best Practice: Additional reporting tool for previously undocumented WEEE streams  

To improve the reporting results and reduce the amount of unregistered WEEE flows, Recupel has, 

together with other non-profit organisations, developed the BeWEEE tool in 2018. BeWEEE is a 

reporting tool via which actors that have a contract with Recupel but only report a certain part of the 

WEEE the treat to Recupel, as well as actors that do not have a contract with Recupel, can comply 

with their reporting obligations more easily and report the amounts of WEEE POM, collected, treated 

and re-used. Although BeWEEE was used to report 28,554 tonnes in 2019, only 25% of the 

companies that do not report to Recupel actually used the tool, pointing towards significant room for 

improvement in the reporting unregistered WEEE flows (Baldé et al. 2020; Recupel 2020). 

 

  

                                                      
11 Not including the illegal export of WEEE, which is neither documented nor registered due to its illegal nature. 
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Achievement of the EU collection target 

In 2019, Recupel collected 122,548 tonnes of WEEE, representing about 42% of the average amount 

of WEEE POM in the 3 previous years (Recupel 2020; BeWEEE 2020)12. Although the collection rate is 

relatively high compared to other European countries, the EUôs target collection rate of 65% was not 

achieved. The share of WEEE categories collected is shown in Figure 14.  

Figure 14: WEEE collection as per category in Belgium 

 
Source: (Recupel 2020) 

Development of the collection rates (in %) between 2010 and 2019  

While the total volume of collected WEEE in Belgium has been relatively high since 2011, the country 

is recently facing difficulties in further increasing its collection results (Figure 15). It is assumed that 

especially the undocumented WEEE flows are a major driver behind this development. Additionally, free 

riders have become an increasingly pressing issue for Belgium over the recent years. This development 

is expected to continue in the near future as the share of EEE sold via e-commerce increases (Baldé et 

al. 2020).  

Figure 15: Development of WEEE collection in tonnes/year in Belgium  

 
Source: (Recupel 2016, 2020) 

                                                      
12 When adding the 28,554 tonnes of WEEE reported via BeWEEE in 2019 the collection rate increases to 51% of the EEE POM in the 3 preceding 

years 
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