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Executive Summary 

This study forms part of a much larger project entitled: A Comprehensive Assessment of 
the Current Waste Management Situation in South East Europe and Future Perspectives 
for the Sector Including Options for Regional Co-operation Recycling of Electric and 
Electronic Waste. The objectives of this study are to propose a number of options for 
managing WEEE in the West Balkans, drawing on best practice and experience from 
other countries and taking into account the current situation in regards to WEEE arisings 
and management in the six study countries: 

 Albania;  

 Bosnia and Herzegovina;  

 Kosovo;  

 Former Yugoslavian Republic of Macedonia;  

 Montenegro; and  

 Serbia. 

A key part of the project was to identify feasible options for regional co-operation in the 
area of WEEE management. After over a century of conflict and border shifting, the 
countries in the West Balkans have started collaborating more closely in recent years.  
Despite this, a number of social, political, economic, and environmental concerns persist 
with limited progress being made on a number of fronts. These issues have been kept in 
mind as part of the analysis and recommendations presented in this report. 

Despite the environmental benefits and the potential for increased resource security, 
most of the West Balkan countries do not have effective WEEE management systems in 
place. WEEE is also often exported to developing countries where the use of crude and 
inefficient techniques can result in harm to both people and the environment.1 As a 
recipient of WEEE from developed countries, the West Balkans is in need of effective 
collection and treatment processes to avoid further environmental damage and a loss of 
secondary resources.2  

E.1.0 Current Approach to Managing WEEE 

The approach to managing WEEE in the West Balkans was recorded and documented as part of 
the broader project of which this work forms a part (i.e. under Task 1) and is not reproduced in 

                                                      

 

1
 United Nations University (2015) The Global E-Waste Monitor 2014: Quantities, Flows and Resources, 

2015, http://i.unu.edu/media/unu.edu/news/52624/UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf 
2
 United Nations University (2015) The Global E-Waste Monitor 2014: Quantities, Flows and Resources, 

2015, http://i.unu.edu/media/unu.edu/news/52624/UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf 
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the current report; however, a summary of the situation in each country is included in Table 4-1 
and Table 4-2 of Section 4.0.  

The current approach to managing WEEE varies across the six countries. Albania is likely 
the furthest behind with no formal systems in place, while Serbia seems to have made 
the most progress and is in the process of developing a more formalised system of 
extended producer responsibility (EPR), with some formal treatment capacity already in 
place. The remaining countries represent a mixed picture with some having passed EPR 
legislation, but having done little, so far, to enforce it.   

Except for Kosovo, all of the countries are signatories to the Basel Convention, enabling 
them to export hazardous materials for recovery without major problems. However, the 
laws in all of the six countries prohibit the import of hazardous materials which poses a 
challenge to developing a regional treatment facility for hazardous WEEE products / 
components. In Kosovo, the export of WEEE and other hazardous materials requires 
bilateral agreements with the recipient country as well as any transit countries. This is a 
relatively complicated and costly process for the country. 

E.2.0 Projected WEEE Arisings 

According to Eunomia projections, based on previous work by UNU, an estimated 177 
thousand tonnes of WEEE is forecast to arise across the West Balkan Countries in 2030, 
up from an estimated 130 thousand tonnes in 2014 (Figure E - 1). The greatest 
proportion of WEEE comes from small and large equipment, followed by temperature 
exchange equipment (Figure E - 2).  
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Figure E - 1: Tonnage of WEEE Arisings by Country 

  

Figure E - 2: Tonnage of WEEE Arisings by Category 
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E.3.0 Key Elements for Effective WEEE 

Management 

A review of the literature was undertaken and identified key elements and examples of 
best practice for the effective management of WEEE. The themes covered in the review 
were: 

 Key components of a sustainable EEE / WEEE management system; 

 Reuse of electrical and electronic equipment; 

 Management and financing structures; 

 WEEE collections; 

 WEEE treatment; and 

 Reporting, monitoring, and enforcement. 

An effective WEEE management system should cover all flows of EEE and WEEE through 
the economy. EPR legislation should address the entire system, stretching from product 
design, and monitor when a product is prepared for reuse, recycled, or disposed of at 
the end of its life. A number of key elements, which should be incorporated in any 
EEE/WEEE management system were identified:   

 Sound institutions (covered within the Roadmaps that have been produced – 
see above); 

 A policy framework that supports the effective implementation of the waste 
hierarchy (also covered within the Roadmaps); 

 Effective management, financing and communication structures; 

 Systems promoting the reuse of EEE and preparation for reuse of WEEE; 

 Appropriate WEEE collection schemes; 

 Appropriate treatment, recycling and disposal of WEEE; and 

 Effective reporting, monitoring and enforcement of the system.  

E.4.0 Opportunities and Challenges for Managing 

WEEE in the West Balkans 

There are a number of opportunities and barriers to regional cooperation in managing 
and treating WEEE – these are summarised in Table E- 1. In essence, the work concluded 
that at the level of policy, there is a strong case for regional collaboration. This would 
rest on countries collaborating to agree ‘consistent features’ of a harmonised approach 
reflecting a common design of the framework for management of WEEE across 
collaborating countries. In this regard, the relatively early stages of development of 
legislation might be seen as providing an opportunity.  
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Table E- 1: Opportunities and Challenges to Regional Collaboration 

Opportunities Challenges 

Policy Level 

 Relatively small countries. 

 Collaboration would make possible 
harmonised approach to monitoring / 
enforcement to ensure level playing field. 

 Different systems across (and within) 
countries lead to higher administrative costs 
for producers and potential distortions of the 
market. 

 Design of policy and legislation, and 
implementation thereof, is at relatively early 
stages  

 Complex history with strong cultural / political 
divides. 

 All six countries have bans in place on the 
import of hazardous waste.  

Management and Financing of WEEE Collection / Treatment Systems 

 A harmonised regional approach would 
minimise costs / market distortions.  

 A number of system operators / producer 
compliance schemes have already been set up 
in some countries. 

Treatment Infrastructure 

 Regional treatment facility for specific 
hazardous WEEE streams could help to reduce 
transport costs and retain value added within 
the regional economy. 

 Regional treatment would be reliant on the 
development of effective collection schemes 
and / or imports from other countries. 

 Agreements would have to be formed 
between system operators / producer 
responsibility organisations to send materials 
to a given facility. 

 Small volume of WEEE / state of transport 
infrastructure. 

 

The case for regional treatment infrastructure was found to be less strong. Both the low 
labour costs in the region and the nature of the transport infrastructure mitigate against 
reliance on regional treatment of ‘whole WEEE’: a more suitable approach is likely to 
make use of first stage manual dismantling processes where this is possible, with the 
(higher value) materials and components then reprocessed / sent for treatment 
accordingly. Such an approach would reduce the costs of bulk transport. Furthermore, 
relying on regional treatment effectively presumes that the relevant producer 
organisations / systems in different countries would agree to send their wastes to the 
relevant facility, and commit to doing so for a reasonable period. The implied monopoly 
might not amount to the most efficient way of managing WEEE, and indeed, this might 
only be possible under a system where the state takes a strong role in the operational 
side of the scheme. Unless the state is to play an operational role, then as in most 
examples of existing schemes, who treats what types of WEEE, and where, will be left to 
operators of schemes to decide. If one or more operators present in more than one 
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country determine that regional treatment facilities make commercial sense, then they 
should be left to make that decision themselves.  

The argument for regional facilities seems most likely to arise in respect of more 
specialised treatment facilities (e.g. facilities to sort plastic containing brominated flame 
retardants from WEEE plastics, or for degassing of fridges, or for treatment of mercury 
containing equipment). Such treatment processes are required under the WEEE 
Directive, and their nature is such that, given the quantities of WEEE likely to be 
collected in future years in some of the countries, there is unlikely to be a commercial 
case for establishing facilities in each country. There is, it should be said, no need for 
governments to become financially involved in developing such facilities if, under well-
designed extended producer responsibility, the producers are made financially 
responsible for end-of-life management. That is not to say that a given country might not 
take the view that such an establishment within its borders might provide a boost to the 
economy, and therefore, give support under more conventional policies to encourage 
inward investment. There would also be a need to address (as mentioned above) the 
current bans on the import of hazardous waste to enable the safe passage of hazardous 
WEEE products / components.  
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1.0 Introduction 

Eunomia Research & Consulting (Eunomia), along with its partners, was commissioned by 
DG Environment at the European Commission to undertake an Analysis of Options for 
Regional Co-Operation in the Area of Waste Management for Electric and Electronic Waste 
and their Feasibility in Practice. This study forms part of a much larger project entitled: A 
Comprehensive Assessment of the Current Waste Management Situation in South East 
Europe and Future Perspectives for the Sector Including Options for Regional Co-operation 
Recycling of Electric and Electronic Waste. The key objective of this element of the project 
was to develop a number of options that outline what actions and measures could be taken 
in the West Balkans to improve the collection, management, and treatment of waste 
electrical and electronic equipment (WEEE).  

The following six countries were included in the study (Figure 1-1):  

 Albania;  

 Bosnia and Herzegovina;  

 Kosovo;  

 Former Yugoslavian Republic of Macedonia;  

 Montenegro; and  

 Serbia.  

Managing and treating the rapidly growing volumes of WEEE in a sound and effective 
manner has proved to be very challenging for both developed and developing nations. The 
sheer volume of material being discarded, the diversity of the waste stream and the rapid 
changes brought about by the introduction of new technologies (e.g. tablets and LCD 
screens) have all contributed to the complexity of the challenge. However, despite these 
challenges, good progress has been made in a number of countries, and it is widely 
accepted that the effective capture and treatment of WEEE can result in significant 
environmental benefits and be a source of valuable secondary materials, thereby 
contributing to greater resource security.  

Despite this, most countries do not have effective WEEE management systems in place, and 
WEEE is often collected and treated using crude and inefficient techniques that can be 
harmful to both people and the environment.3 Large amount of the world’s WEEE is 
exported from the countries of origin and end up in developing countries where 
environmental standards and treatment technologies are generally less advanced. 
According to the United Nations University (UNU), the Balkans is a recipient of WEEE from 
developed countries and a lack of practices for dealing with WEEE has resulted in 
environmental damage and a loss of secondary resources. 4 Although WEEE legislation is in 

                                                      

 
3
 United Nations University (2015) The Global E-Waste Monitor 2014: Quantities, Flows and Resources, 2015, 

http://i.unu.edu/media/unu.edu/news/52624/UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf 
4
 United Nations University (2015) The Global E-Waste Monitor 2014: Quantities, Flows and Resources, 2015, 

http://i.unu.edu/media/unu.edu/news/52624/UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf 
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force in Montenegro, Macedonia, Serbia, Bosnia and Herzegovina, there are no effective 
take-back systems in place for WEEE.  

Figure 1-1: The Six West Balkan Countries Included in this Study 

 

 

This study recognises that a number of European countries have made good progress in 
terms of managing WEEE and that lessons learnt in the process can be drawn upon to help 
others, who are starting from a lower baseline, make more rapid and efficient progress.     

A key element of the study is to assist the West Balkans in their aspirations for joining the 
European Union. This report examines more specifically how the above listed countries’ 
approach to the management and treatment of WEEE may be improved and brought in line 
with the requirements set out in Directive 2012/19/EU. The project Specification notes that:  

“As the enlargement countries progress on their path towards EU accession, they 
also strive to align better and faster with the EU environmental acquis. Previous 
enlargements showed how important it is to work closely with the countries 
throughout the accession process, to help them transpose and implement correctly 
the environmental acquis by the date of accession.” 

Bosnia and 
Herzegovina Serbia 

Kosovo 

Former Yugoslav 
Republic of Macedonia 

Montenegro 

Albania 



  3 

The intention of this study can be seen in light of this and it is hoped that the findings and 
analysis presented in the pages that follow can contribute to this process. The report is 
divided into the following sections:  

 Section 2.0 provides a very brief overview of the political context in the Balkans 
with a view to providing some background to the options for regional 
cooperation. 

 Section 3.0 summarises the essential elements of the WEEE Directive (Directive 
2012/19/EU) and introduces some of the key definitions, referred to throughout 
this report. 

 Section 4.0 summarises the current approach to the management of WEEE in 
each of the six countries based on the findings from the National Waste 
Assessment, which was undertaken as part of the broader project mentioned 
above. 

 Section 5.0 presents projections to 2030 of the likely future volumes of WEEE, 
broken down by category, that may arise in each of the six countries.  

 Section 6.0 identifies key elements and examples of best practice for the 
effective management of WEEE based on a review of international literature. The 
section aims to identify examples of best practice at each point in the value chain 
– that is, from the point of collection right through to the point of final 
treatment, recycling, or disposal – and give examples of how producer 
responsibility systems could be structured in order to achieve different 
objectives. 

 Section 7.0 introduces a number of possible options for the regional or national 
management of WEEE in the West Balkans and through a discursive analysis 
identifies which of these are likely or unlikely to be feasible over the short- to 
medium-term.  

 Section 8.0  concludes with some final recommendations about how the 
management of WEEE may be improved in the West Balkans. 
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2.0 Regional History 

The project Specification expressed a clear interest in “the options for regional co-operation 
in the area of electric and electronic waste management and their feasibility in practice.” 
Given the focus on regional co-operation it is important to understand the region’s 
tumultuous past as it provides the backdrop for the current political milieu. A large body of 
literature on the subject exists and will not be expanded upon here. However, it is worth 
touching briefly on progress that has been made over the last 15 years.   

A number of political developments have taken place since the turn of the century. In 2006 
Montenegro separated from the state of Serbia and Montenegro, and two years later 
Kosovo also went on to declare its independence from Serbia. The political boundaries now 
stand as shown in Figure 1-1.   

Over recent years the countries of the West Balkans have started collaborating more 
closely. This has been driven, at least in part, by the Stabilisation and Association Process 
(SAP), for which regional co-operation between the different countries has been an 
important building block for future accession to the European Union. In December 2006 
Albania, Bosnia and Herzegovina, Croatia, Macedonia, Moldova, Montenegro, Serbia and 
the United Nations Interim Administration Mission in Kosovo (on behalf of Kosovo) signed 
an agreement which led to these countries forming the Central European Free Trade 
Agreement (CEFTA 2006).5 The Agreement was ratified in 2007 and liberalised all trade in 
industrial goods and most trade in agricultural goods. The Parties agreed that by 1st May 
2010 the goods, services and suppliers of the other Parties would be treated fairly – that is, 
they would be looked on no less favourably than domestic goods, services and suppliers.6   

Despite the significant advances that have been made since the conflicts of the 1990s, a 
number of substantive social, political, economic, and environmental concerns remain at 
various levels. These are all widely documented in the literature covering the region and, for 
the sake of brevity, are not expanded upon here.7,8 As far as possible, these broader 
challenges have been born in mind as part of the analysis and recommendations presented 
in this report (further details are provided in Appendix A.1.0).  

  

                                                      

 
5
 Central European Free Trade Agreement (2016) Home Page, Date Accessed: 22

nd
 January 2015, Available at: 

http://cefta.int/ 
6
 Central European Free Trade Agreement (2016) New Trade Topics / Government Procurement, Date 

Accessed: 22
nd

 January 2015, Available at: http://cefta.int/new-trade-topics/government-procurement  
7
 Delevic, M. (2007) Regional Cooperation in the Western Balkans, Institute for Security Studies, July 2007, 

http://archives.cerium.ca/IMG/pdf/Regional_Cooperation_in_the_Western_Balkans.pdf 
8
 International Monetary Fund (2015) The Western Balkans: 15 Years of Economic Transition, March 2015, 

www.imf.org/external/pubs/ft/reo/2015/eur/eng/pdf/erei_sr_030915.pdf 

http://cefta.int/new-trade-topics/government-procurement
http://archives.cerium.ca/IMG/pdf/Regional_Cooperation_in_the_Western_Balkans.pdf
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3.0 Overview of the WEEE Directive 

This section outlines some of the key definitions, targets and legal requirements of the 
revised WEEE Directive (Directive 2012/19/EU). The Directive was published in 2012 and 
European Member States had until February 2014 to transpose the required regulations. A 
key element of this study is to investigate the options for improving the management of 
WEEE in the West Balkans. Implicit in this is the assumption that these options are 
compliant with the objectives / requirements set out in Directive 2012/19/EU, so that the 
countries included in the study can continue to work toward EU integration.  

This section is divided in the following sub-sections: 

 Section 3.1 outlines the scope of EEE / WEEE covered by the WEEE Directive; 

 Section 3.2 presents the key definitions which are referred to in later sections of 
this report; and 

 Section 3.3 summarises the key elements of the WEEE Directive and introduces 
the collection and recycling targets. 

The overall objective of this section is to provide the basis for a common understanding of 
key terms and definitions and to provide an overview of the essential elements of the WEEE 
Directive which are frequently referenced in subsequent section of this report. 

3.1 Scope     

Article 1 of the Directive introduces the overall objective of the legislation: 

“The Directive lays down measures to protect the environment and human health by 
preventing or reducing the adverse impacts of the generation and management of 
waste from electrical and electronic equipment (WEEE) and by reducing overall 
impacts of resource use and improving the efficiency of such use in accordance with 
Articles 1 and 4 of Directive 2008/98/EC, thereby contributing to sustainable 
development.”  

Article 2 sets out the scope of the Directive and outlines what EEE products are and are not 
covered by the legislation. After 15th August 2018 the scope of the Directive will apply to the 
following EEE categories which are detailed in Annex III (with Annex IV providing a non-
exhaustive list of the types of products that are included under each category): 

 Category 1 – Temperature exchange equipment; 

 Category 2 – Screens, monitors, and equipment containing screens having a 
surface greater than 100 cm2; 

 Category 3 – Lamps; 

 Category 4 – Large equipment with any external dimension of more than 50 cm; 

 Category 5 – Small equipment with no external dimension of more than 50 cm; 
and  

 Category 6 – Small IT and telecommunication equipment with no external 
dimension of more than 50 cm. 

In order to be consistent with the revised classification of the WEEE categories this study 
refers to these six categories (e.g. the projections presented in Section 5.0 are based on 
these categories).  
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3.2 Definitions 

This study has used the same definitions as set out in Article 3 of WEEE Directive and the 
Waste Framework Directive (Directive 2008/98/EC). The following definitions are of 
relevance to this report and are used in a number of instances in the sections that follow:     

 ‘Electrical and electronic equipment’ or ‘EEE’ means equipment which is 
dependent on electric currents or electromagnetic fields in order to work 
properly and equipment for the generation, transfer and measurement of such 
currents and fields and designed for use with a voltage rating not exceeding 
1,000 volts for alternating current and 1,500 volts for direct current.9 

 ‘Waste electrical and electronic equipment’ or ‘WEEE’ means electrical or 
electronic equipment which is waste within the meaning of Article 3(1) of 
Directive 2008/98/EC, including all components, sub-assemblies and 
consumables which are part of the product at the time of discarding.10 

Article 3(1) of the Directive 2008/98/EC defines waste as:  

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

Reuse of EEE is distinct from ‘preparation for reuse’ in that it takes place prior to the EEE 
becoming WEEE – that is, before it becomes waste. Under Directive 2008/98/EC 
‘preparation for reuse’ is defined as: 

“…checking, cleaning or repairing recovery operations, by which products or 
components of products that have become waste are prepared so that they can be 
re-used without any other pre-processing.”  

Given that items have entered the waste stream it is relatively easy to measure and quantify 
the volumes that are being processed. Reuse, on the other hand, is defined in Directive 
2008/98/EC as meaning: 

“… any operation by which products or components that are not waste are used 
again for the same purpose for which they were conceived.” 

An example of how these definitions apply to EEE and WEEE flows in a typical Member State 
is provided in Figure 3-1. The figure clearly distinguishes between the pathways by which 
EEE is reused and where products become waste (i.e. are discarded) how they may 
subsequently be prepared for reuse, recycled, or disposed of.     

                                                      

 
9
 Directive 2012/19/EU, Article 3(1)(a) 

10
 Directive 2012/19/EU, Article 3(1)(e) 
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Figure 3-1: Overview of EEE and WEEE Flows in Relation to EU Waste 
Definitions 

 

Source: BiPRO, Bio Intelligence Services, and United Nations University (2015) Study on WEEE Recovery Targets, 
Preparation for Re-use Targets and on the Method for Calculation of the Recovery Targets, Report for European 
Commission, April 2015, p. 82 

3.3 Key Articles and Targets 

A brief overview of some of the key Articles in the WEEE Directive are provided below:  

 Article 4 – Product Design – this Article sets out  that “Member States shall take 
appropriate measures so that the ecodesign requirements facilitating re-use and 
treatment of WEEE established in the framework of Directive 2009/125/EC are 
applied and producers do not prevent, through specific design features or 
manufacturing processes, WEEE from being re-used, unless such specific design 
features or manufacturing processes present overriding advantages, for example, 
with regard to the protection of the environment and/or safety requirements.”  

 Article 5 – Separate Collection – under this Article “Member States shall adopt 
appropriate measures to minimise the disposal of WEEE in the form of unsorted 
municipal waste, to ensure the correct treatment of all collected WEEE and to 
achieve a high level of separate collection of WEEE, notably, and as a matter of 
priority, for temperature exchange equipment containing ozone-depleting 
substances and fluorinated greenhouse gases, fluorescent lamps containing 
mercury, photovoltaic panels and small equipment as referred to in categories 5 
and 6 of Annex III.” The Article also sets out requirement for the collection of 
WEEE from private households and other consumers. For households, Member 
States shall ensure that “systems are set up allowing final holders and 
distributors to return such waste at least free of charge. Member States shall 
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ensure the availability and accessibility of the necessary collection facilities, 
taking into account, in particular, the population density.” The Article also allows 
producers to discharge their responsibilities under the Directive on an individual 
basis or as part of a collective take-back scheme.  

 Article 6 – Disposal and Transport of Collected WEEE – prohibits the disposal of 
separately collected WEEE that has not undergone suitable treatment as 
stipulated in Article 8. Furthermore, “Member States shall ensure that the 
collection and transport of separately collected WEEE is carried out in a way 
which allows optimal conditions for preparing for re-use, recycling and the 
confinement of hazardous substances.” 

 Article 7 – Collection Rate – concerns collection rates and requires that: 

“From 2016, the minimum collection rate shall be 45 % calculated on the 
basis of the total weight of WEEE collected in accordance with Articles 5 
and 6 in a given year in the Member State concerned, expressed as a 
percentage of the average weight of EEE placed on the market in the three 
preceding years in that Member State. Member States shall ensure that the 
volume of WEEE collected evolves gradually during the period from 2016 to 
2019, unless the collection rate laid down in the second subparagraph has 
already been achieved. 

From 2019, the minimum collection rate to be achieved annually shall be 
65 % of the average weight of EEE placed on the market in the three 
preceding years in the Member State concerned, or alternatively 85 % of 
WEEE generated on the territory of that Member State.  

Until 31 December 2015, a rate of separate collection of at least 4 
kilograms on average per inhabitant per year of WEEE from private 
households or the same amount of weight of WEEE as was collected in that 
Member State on average in the three preceding years, whichever is 
greater, shall continue to apply.” 

 Article 8 – Proper Treatment – this Article provides for the setting of standards 
for treatment of WEEE and that treatment is compliant with best available 
techniques. Existing European standards relevant for WEEE include the following: 

o EN 50419 – Marking of electrical and electronic equipment; 
o EN 50574 – Collection, logistics and treatment requirements for end-of-

life household appliances containing volatile fluorocarbons or volatile 
hydrocarbons; and 

o EN 50625-1 – Collection, logistics and treatment requirements for WEEE - 
Part 1: General treatment requirements. 

It makes reference to important Annexes (VII and VIII) which relate to the parts 
of WEEE that are required to be separated from separately collected WEEE, and 
to the treatment of WEEE.  

 Article 9 – Permits – this article states that any facility which treats WEEE needs 
to obtain “a permit from the competent authorities in compliance with Article 23 
of Directive 2008/98/EC.” 

 Article 10 – Shipment of WEEE – the article states that WEEE may be exported 
for treatment “provided that the shipment of WEEE is in compliance with 
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Regulation (EC) No 1013/2006 and Commission Regulation (EC) No 1418/2007 of 
29 November 2007 concerning the export for recovery of certain waste listed in 
Annex III or IIIA to Regulation (EC) No 1013/2006 of the European Parliament and 
of the Council to certain countries to which the OECD Decision on the control of 
transboundary movements of wastes does not apply.”   

 Article 11 – Recovery Targets – in addition to targets placed on the collection of 
WEEE, Article 11 of the Directive contains targets on both the 
recycling/preparation for reuse of the collected WEEE, and separate (higher) 
targets for recovery. The definitions applied in this case are the same as those 
contained in the Waste Framework Directive. Recovery in this case is likely to 
relate to the incineration (at R1 designated facilities) of mixed waste streams 
that are not considered to be suitable for recycling (for example, some of the 
mixed waste streams, where recycling might not always be considered to be 
economically viable).  
The Directive specifies the targets in Annex V as follows: 

o Part 1 states the minimum targets applicable by category from 13th 
August 2012 until 14th August 2015 with reference to the categories listed 
in Annex I; 

o Part 2 gives the minimum targets applicable by category from 15th August 
2015 until 14th August 2018 with reference to the categories listed in 
Annex I; and 

o Part 3 indicates the minimum targets applicable by category from 15th 
August 2018 with reference to the categories listed in Annex III. 

A comparison of the rates given for each of the categories at different points in 
time confirms the ambition that the targets generally increases over time. 
However, the recycling and recovery rates also vary across the different 
categories – for example, the recycling target applied to small household 
appliances (Annex I) is 50% between 2012 and 2015, whilst the recycling rate 
applied to large appliances over the same period is 65%. These rates are applied 
to the amount of WEEE that is separately collected. Although the ambition of the 
targets increases for the categories, some products will change category after 
this point. It is therefore possible that the level of ambition for some products – 
viewed in terms of the requirement to meet recycling / recovery targets - will 
decrease as a result of the change in category. 

 Article 12 – Financing in Respect of WEEE from Private Households – this Article 
states that “Member States shall ensure that producers provide at least for the 
financing of the collection, treatment, recovery and environmentally sound 
disposal of WEEE from private households that has been deposited at collection 
facilities.” Where appropriate, Member States may also “encourage producers to 
finance also the costs occurring for collection of WEEE from private households to 
collection facilities.” This Article also sets out the approach to financing ‘historical 
waste’ – that is, WEEE placed on the market prior to August 2005. 

 Article 13 – Financing in Respect of WEEE from Users Other than Private 
Households – sets out the financing requirements in a similar vein to Article 12. 

 Article 14 – Information for Users – outlines obligations with respect to 
providing consumers with the necessary information about the safe disposal of 
EEE. 
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 Article 15 – Information for Treatment Facilities – reads as follows: “In order to 
facilitate the preparation for re-use and the correct and environmentally sound 
treatment of WEEE, including maintenance, upgrade, refurbishment and 
recycling, Member States shall take the necessary measures to ensure that 
producers provide information free of charge about preparation for re-use and 
treatment in respect of each type of new EEE placed for the first time on the 
Union market within one year after the equipment is placed on the market. This 
information shall identify, as far as it is needed by centres which prepare for re-
use and treatment and recycling facilities in order to comply with the provisions 
of this Directive, the different EEE components and materials, as well as the 
location of dangerous substances and mixtures in EEE. It shall be made available 
to centres which prepare for re-use and treatment and recycling facilities by 
producers of EEE in the form of manuals or by means of electronic media (e.g. CD-
ROM, online services).” 

 Article 16 – Registration, Information and Reporting – requires Member States 
to set up a register of producers to monitor compliance with the rudiments set 
out in the Directive.  

The remaining Articles deal with a range of topics including the need for an authorised 
representative (Article 17), the promotion of administrative co-operation (Article 18), 
ensuring adaption to technical and scientific advances (Article 19), and the need to establish 
penalties for infringement of the laws governing the management of WEEE in individual 
countries (Article 22). As noted above, the Annexes are important in that they fully explain, 
for example, the scope of application, the targets being applied, and the requirements for 
separation of parts of WEEE, and requirements for treatment. 
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4.0 Current Approach to Managing WEEE  

The approach to managing WEEE in the West Balkans was recorded and documented as part of the 
broader project of which this work forms a part (i.e. under Task 1). The country specific information 
on the management of WEEE is, therefore, presented in the National Waste Assessments and, for 
the sake of brevity, is not reproduced here. This section provides a general summary of the situation 
in each country with the key details presented in Table 4-1 (covering Albania, Bosnia and 
Herzegovina, and Kosovo) and Table 4-2 (covering the Former Yugoslav Republic of Macedonia, 
Montenegro, and Serbia).  

The overall objective of this section is to provide a clear outline of the current baseline 
situation in the West Balkans. It is used as the basis for assessing the options for improving 
the management of WEEE in Section 7.0.   

The current approach to managing WEEE varies across the six countries. Albania is likely the 
furthest behind with no formal systems in place. Serbia, on the other hand, appears to have 
made the most progress and is in the process of establishing a more formalised system of 
extended producer responsibility (EPR), with some suitable treatment capacity already in 
place. The other countries present a mixed picture, with some having passed relevant EPR 
legislation, but having done little by way of implementation and enforcement to make 
progress towards what is required in the law, not to mention, the targets in the Directive 
itself.   
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Table 4-1: Summary of WEEE Collection Systems in Albania, Bosnia and Herzegovina, and Kosovo 

 
Albania Bosnia and Herzegovina Kosovo 

Legislation covering 
WEEE 

Council of Ministers approved CM no. 957 On 
Waste from Electrical and Electronic 
Equipment in December 2012. Article 33 of 
the Waste Management Law encourages 
design for the environment principles. 
Despite the regulations being in place no 
action has been taken on the management of 
WEEE. 

Until February 2016, the Federation of 
Bosnia and Herzegovina (FB&H) was covered 
by the Regulation on WEEE Management 
(O.G. of FB&H, No. 87/12). In early 2016 
FB&H adopted the Regulation on 
Termination of the Regulation on WEEE 
Management (O.G. of FB&H, No. 8/16). In 
essence, this changes the control of the 
WEEE collection systems from the system 
operators to the Environmental Fund. 
Producers now pay a tax to the Federation’s 
Environment Fund which will use the 
revenues to invest in improving the WEEE 
collection infrastructure. The recycling 
targets still are still in place. 

At the time of writing, no legislation covering 
WEEE had been developed in Republika 
Srpska (RS).  

Article 43 of the Law on Waste covers the 
management WEEE in Kosovo.  The Ministry 
of Environment and Spatial Planning has also 
prepared secondary legislation for the 
management of WEEE – that is, the 
Administrative Instruction 25/2014. This 
Administrative Instruction outlines the 
obligations and responsibilities of the 
persons who treat and manage WEEE. 

Statutory targets for 
WEEE recovery 

Separately collect a minimum of 4 kg of 
WEEE per inhabitant by 2015.   

Targets have been set for FB&H and are 
aligned with Directive 2012/19/EU.  

No targets have been set in RS. 

70% to 80% preparation for reuse and 80% to 
90% recycling as a proportion of the material 
collected by no later than 2020. 
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Albania Bosnia and Herzegovina Kosovo 

Current WEEE 
collection and 
recycling rates 

No data available.  No data available. The only national level 
data comes from the Federal Institute of 
Statistics which has estimated that across 
NACE codes C (manufacturing), D (electricity, 
gas, steam and air conditioning supply) and E 
(water supply, sewerage, waste management 
and remediation activities) a total of 357 
tonnes of WEEE were generated in 2012 (up 
from 40 tonnes in 2009). The data is of 
questionable quality. 

No data available. 

Number and names of 
Producer 
Responsibility 
Organisations (PROs) /  
including individual 
take-back schemes 

At the time of writing, no PROs had been 
established in Albania.  

There were two collective schemes 
operational in FB&H: 

 ZEOS Eco-services Ltd (since May 2013); 
and 

 Kim Tec Eco Ltd (since January 2014 – at 
the time of writing no details were 
available on the operations of Kim Tec 
Eco).  

These PROs / system operators are no longer 
relevant under the new scheme which is 
being managed by the Environment Fund. 

At the time of writing, no PROs had been 
established in Kosovo. 

Overview of key 
Producer 
Responsibility 
Organisation (PRO) 
responsibilities 
(including those 
covering individual 
take-back schemes) 

n/a The System Operators (i.e. PROs) in FB&H 
were required to submit a five-year plan to 
the Federal Ministry of Environment and 
Tourism, setting out how they will achieve 
the targets. 

n/a 
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Albania Bosnia and Herzegovina Kosovo 

Responsibility for 
monitoring and 
reporting on the 
amount of WEEE 
collected and treated 

There are no mechanisms in place for 
monitoring and reporting on the amount of 
WEEE that is collected and treated. 

ZEOS Eco-system reported figures as part of 
its annual reports. No details were available 
on the operations of Kim Tec Eco (the 
company only started operating at the start 
of 2014). FB&H’s scheme is now 
administered through the Environmental 
Fund. 

There does not appear to be any mechanisms 
in place for monitoring and reporting on the 
amount of WEEE that is collected and 
treated. 

Auditing of Producer 
Responsibility 
Organisations 
(PROs)and individual 
take-back schemes 

n/a It is not clear if the PROs are regularly 
audited to corroborate their reported WEEE 
figures and financial accounting.   

n/a 

Communications / 
awareness raising 
activities 

It would appear that no communication 
schemes have been undertaken to promote 
awareness about the end-of-life disposal of 
EEE. 

It would appear that no communication 
schemes have been undertaken to promote 
awareness about the end-of-life disposal of 
EEE. 

It would appear that no communication 
schemes have been undertaken to promote 
awareness about the end-of-life disposal of 
EEE. 

Formal / licensed 
WEEE collection 
activities 

There are no formal channels for the 
collection and treatment of WEEE.  

 

ZEOS Eco-system collections were provided 
in a number of cities across FB&H via means 
of 140 collection pallets. ZEOS Eco-system 
reported collecting and treating 1,109 tonnes 
of WEEE in 2014 (63 tonnes of refrigerators 
and freezers were exported for recycling to 
Austria due to lack of local treatment 
capacity). 

There is no formal collection service 
operating in Kosovo. 
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Albania Bosnia and Herzegovina Kosovo 

Informal WEEE 
collections  

There are some informal collection and 
repair activities occurring at the local level. 
This is likely to be restricted to products 
which have a net scrap value or which can be 
repaired. The remainder of the WEEE is 
assumed to be disposed of at regulated or 
unregulated dumpsites, or simply left littered 
in the environment. 

There is widespread collection of WEEE by 
the informal sector. In addition, households 
will frequently sell products which have a net 
scrap value to scrap metal merchants. 

There are some informal collection and 
repair activities occurring at the local level. 
This is likely to be restricted to products 
which have a net scrap value or which can be 
repaired. The remainder of the WEEE is 
assumed to be disposed of at regulated or 
unregulated dumpsites, or simply left littered 
in the environment. 

Approach to WEEE 
treatment (including 
preparation for reuse 
and recycling) 

The various WEEE streams are manually 
dismantled to varying degrees. The extent 
and nature of the treatment is dependent 
on, among other things, whether materials 
are hazardous or not, the cost of dismantling, 
and the material value of recycled fractions 
and / or components (e.g. steel, aluminium, 
and copper). These facilities are typically 
unregulated. 

The various WEEE streams are manually 
dismantled to varying degrees. Operations 
are steered by the manual effort of single 
dismantling operations and the material 
value of certain fractions (e.g. steel, 
aluminium, and copper). Materials which 
cannot be processed by the PROs are 
reportedly exported. 

A substantial proportion of treatment also 
occurs through the informal sector which is 
largely unregulated. It is not clear how the 
by-products resulting from the dismantling 
process are subsequently treated. 

Manual dismantling and very rudimentary 
treatment. Mostly aim to extract materials of 
value (e.g. steel, aluminium, and copper). 
These facilities are typically unregulated. 

Location and capacity 
(tonnes per annum) of 
licensed WEEE 
treatment facilities 

Treatment is likely to largely be undertaken 
by unlicensed facilities / scrap metal 
merchants. No details on number of licensed 
operators could be obtained as part of the 
National Waste Assessment.  

Treatment is likely to largely be undertaken 
by the informal sector. No details on number 
of licensed operators could be obtained as 
part of the National Waste Assessments. 

One licensed WEEE treatment installation 
was identified as part of the National Waste 
Assessment. Eurosteel  is based in Peja and is 
processing around 1,000 tonnes of WEEE 
annually.  
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Albania Bosnia and Herzegovina Kosovo 

Dealing with free 
riders  

According to the regulations, persons placing 
EEE on the market in a manner which is not 
in accordance with this law shall be fined 
between LEK1,000,000 (€7,203) and 
LEK1,500,000 (€10,805).

11
 The regulations 

have not yet been implemented / enforced 
and these fines are, therefore, largely 
redundant.  

For the application of the Regulation on 
Management of WEEE, the penalty 
provisions in accordance with Article 52 and 
53 of the Law on Waste Management and 
other special regulations shall apply. No 
specific sanctions are determined for WEEE. 

It would appear that no measures have been 
put in place to enforce the implementation 
of the regulations pertaining to WEEE. No 
producers are, therefore, currently obligated 
to pay for the end-of-life treatment of the 
EEE that they place on the market. 

Enforcement of WEEE 
treatment standards 

Although fines exist within the law, no 
enforcement action is undertaken.  

It is not clear whether the state monitors and 
enforces minimum treatment standards at 
licensed facilities.  

Minimum treatment standards are not 
monitored or enforced. 

Restrictions on / 
Barriers to the import 
and / or export of 
WEEE 

As with all countries covered by this study, 
Albania has placed a ban on the import of 
hazardous waste. 

As with all countries covered by this study, 
B&H has placed a ban on the import of 
hazardous waste.  

Kosovo is not a signatory of the Basel 
Convention and the export of WEEE is, 
therefore, made a lot more complicated. The 
environmental regulator, KEPA, reported that 
WEEE can be exported but that this requires 
signing a bilateral agreement with the 
country in which it will be treated, as well as 
the countries through which it will be 
transported. This makes for a complicated 
process. The country also bans the import of 
hazardous waste. 

 

                                                      

 
11

 LEK converted to EUR using www.xe.com on 1
st

 February 2016, LEK1 = €0.007203 

http://www.xe.com/
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Table 4-2: Summary of WEEE Collection Systems in the Former Yugoslav Republic of Macedonia, Montenegro, and Serbia 

 
Former Yugoslav Republic of Macedonia Montenegro Serbia 

Legislation covering 
WEEE 

The Law on WEEE Management (OGRM 
No.6/12) has been in effect since 2014. The 
Law allows for collective or individual take 
back by obligated companies.  

Official Gazette of Montenegro 09/10 sets 
out the Decree on the Method and Procedure 
for Notification of Placing Electrical and 
Electronic Products on the Market, 
Establishing the System of Acquisition, 
Collection and Treatment of Waste from 
Electrical and Electronic Products and 
Operation of the System. 

The Law on Waste Management (RS Official 
Gazette, no 36/09 and 88/10) stipulates the 
conditions under which companies can get 
permission for waste collection, transport, 
treatment and storage of WEEE. In addition, 
it outlines the payment mechanism for the 
environmental taxes that have to be paid by 
companies who place EEE on the market. 

Statutory targets for 
WEEE recovery 

Collection of 4kg per capita of WEEE by 2020. 
The Minister of Environment shall define 
recycling / recovery targets for each 
consecutive year based on the recycling / 
recover rate achieved in the previous year. 

The targets that have been set for WEEE are 
in the Regulation on the Procedure for 
Establishing the System of Taking, Collecting 
and Treatment of Waste Electrical and 
Electronic Products and the Working of the 
System ("Off. Gazette of Montenegro", no. 
24/12). Montenegro has transposed the 
2015 targets from the WEEE Directive (to be 
achieved by 2020). The country still needs to 
transpose the 2018 targets that are set out in 
the WEEE Directive. 

Although WEEE collection targets are in 
place, recycling targets are not yet in place. 
The collection targets are:  2 kg per capita 
per year to be collected by 31

st
 December 

2015; and 4 kg per capita per year by 31
st

 
December 2019.  

Current WEEE 
collection and 
recycling rates 

No data available. No data available. The official report on the amount of WEEE 
collected and treated in 2014 reported that 
6,969 tonnes of EEE was placed on the 
market in 2014 and 20,972 tonnes were 
treated.

12
 The amount on the market 

                                                      

 
12

 Republic of Serbia, Ministry of Agriculture and Environmental Protection, Environmental Protection Agency (2015) Products After Use Become Special Waste Flows in the 
Republic of Serbia in 2014 (Document in Serbian), June 2015, www.sepa.gov.rs/download/PosebniTokoviOtpada2014.pdf 

http://www.sepa.gov.rs/download/PosebniTokoviOtpada2014.pdf
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Former Yugoslav Republic of Macedonia Montenegro Serbia 

appears to be based only on what is reported 
through PROs. If one divides the tonnage 
treated by the amount of WEEE projected to 
have been generated in 2014 (55,000 tonnes) 
this equates to a collection rate of 38%. 

Number and names of 
Producer 
Responsibility 
Organisations (PROs) / 
including individual 
take-back schemes 

There is a single collective PRO scheme called 
Nula Otpad, which received a license in 2012. 

No information available. No information available.  

Overview of key 
Producer 
Responsibility 
Organisation (PRO) 
responsibilities 
(including those 
covering individual 
take-back schemes) 

The law enforces take-back obligations on 
WEEE producers. As of 2015 producers have 
to pay environmental fees if they fail to meet 
the collection targets through individual or 
collective schemes.  

No information available. No information available. 

Responsibility for 
monitoring and 
reporting on the 
amount of WEEE 
collected and treated 

The licensed operators under the producer 
responsibility schemes shall submit a report 
on the WEEE collection, treatment and 
export (if applicable). The reports should 
contain the following information for each 
WEEE category: quantities of EEE placed on 
the market in the Former Yugoslav Republic 
of Macedonia, amount collected, and 
quantities delivered for treatment at licensed 
facilities.  

No information available. Data is gathered by the Serbian EPA. There is 
no obvious monitoring as far as we are 
aware. 
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Former Yugoslav Republic of Macedonia Montenegro Serbia 

Auditing of Producer 
Responsibility 
Organisations (PROs) 
and individual take-
back schemes 

It is not clear if the PRO is audited. No information available. n/a 

Communications / 
awareness raising 
activities 

In 2014 there was a campaign to promote 
the collection of WEEE from households 
organised by the Macedonian Green Party, 
the MoEPP and the municipalities. Citizens 
were informed about the location of 
collection points where containers were 
placed. 

It would appear that no communication 
schemes have been undertaken to promote 
awareness about the end-of-life disposal of 
EEE. 

It would appear that no communication 
schemes have been undertaken to promote 
awareness about the end-of-life disposal of 
EEE. 

Formal / licensed 
WEEE collection 
system 

Ten companies have been licensed to collect, 
store and treat WEEE. Some of these 
companies have initiated collection systems; 
however, they only cover business to 
business (B2B) WEEE. These companies 
collect WEEE upon request and do not place 
containers out for regular collection. The 
focus reportedly tends to be on capturing 
large quantities of WEEE from businesses. 

F-Grupacija DOO is the most active company 
involved in WEEE treatment in the country. 
The company is involved in the recycling of 
WEEE components such as batteries, 
mercury containing components, printed 
circuits, cathode vacuum tube, gas lamps, 
LCD monitors, power cables, components 
with precious metals and many others. They 
can process up to 5 tonnes per day.  

There is no formal collection service 
operating in Montenegro. 

The formal WEEE treatment / collection 
facilities cited below make use of the 
informal collection network as well as some 
licensed door-to-door collection services. 
One facility stated that they would ideally 
like to hire permanent collection staff but 
could not afford to do so given that the 
payments under the EPR scheme were 
sporadic.   

There are some formal collections on offer 
for businesses.  
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Former Yugoslav Republic of Macedonia Montenegro Serbia 

Informal WEEE 
collections system 

There is widespread collection of WEEE by 
the informal sector. In addition, households 
will frequently sell products which have a net 
scrap value to scrap metal merchants. 

There is widespread collection of WEEE by 
the informal sector. In addition, households 
will frequently sell products which have a net 
scrap value to scrap metal merchants. 

WEEE is collected by door-to-door 
collections, either by licensed operators or 
unlicensed collectors (i.e. the informal 
sector), and in some cases owners bring 
WEEE to recycling centres themselves where 
the product has a net scrap value. Collection 
points are rarely organised. In most cases, 
collection points are organised through NGO 
projects and education activities. 

There is a significant informal WEEE 
collection network in Serbia. One authorised 
operator recently estimated that there are 
between 5,000 and 8,000 informal collectors. 
Across all types of waste, there are an 
estimated 35,000 to 50,000 informal 
collectors (waste pickers) – mainly members 
of the Roma population – working in the 
informal economy. Informal collectors 
engaged with WEEE are mainly interested in 
recovering any type of metal-containing 
waste. The WEEE is sold to existing scrap 
metal markets, which often operate 
informally. In addition, collectors often 
supply local repair and second hand shops 
with spare parts extracted from WEEE. 

Approach to WEEE 
treatment (including 
preparation for reuse 
and recycling) 

The various WEEE streams are manually 
dismantled to varying degrees. The extent 
and nature of the treatment is dependent 
on, among other things, whether materials 
are hazardous or not, the cost of dismantling, 
and the material value of recycled fractions 
and / or components (e.g. steel, aluminium, 

The various WEEE streams are manually 
dismantled to varying degrees. Operations 
are steered by the manual effort of single 
dismantling operations and the material 
value of certain fractions (e.g. steel, 
aluminium, and copper). The extent and 
nature of the treatment is dependent on 

Four major facilities treat 90% of the WEEE 
collected in Serbia. Collectors need to take 
WEEE to the recycling centre to obtain a 
certified waste transfer document. This 
document records the amount of waste 
collected and enables collectors to receive 
their share for collection and/or transport 
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Former Yugoslav Republic of Macedonia Montenegro Serbia 

and copper). whether materials are hazardous or not, the 
cost of dismantling, and the material value of 
recycled fractions and/or components (e.g. 
steel, aluminium, and copper). 

from environmental levies. 

Location and capacity 
(tonnes per annum) of 
licensed WEEE 
treatment facilities 

F-Grupacija DOO is located in the capital, 
Skopje. Capable of processing up to 5 tonnes 
of WEEE per day with an ability to expand 
capacity. 

Treatment is likely to largely be undertaken 
by the informal sector / at unlicensed 
facilities. No details on number of licensed 
operators could be obtained as part of the 
National Waste Assessment.  

Four treatment facilities were identified as 
part of the National Waste Assessment. 
These include:

13
 

 Jugo-Impex E.E.R., Niš – 25,000 tonnes 
per annum capacity; recycled 2,200 
tonnes in 2010; employs 145 to 200 
people. 

 SET Reciklaža (SETrade), Belgrade - 
15,000 tonnes per annum capacity; 
recycled 2,100 tonnes in 2010; employs 
40 people. 

 Božić i Sinovi, Pančevo - 25,000 tonnes 
per annum capacity; recycled 1,184 
tonnes in 2010; employs 40 people. 

 Eko-Metal, Vrdnik – 12,000 tonnes per 
annum capacity; recycled 1,200 tonnes 
in 2010; employs 30 people. 

Dealing with free 
riders  

It is not clear if any efforts have been made 
to clamp down on persons who are placing 
EEE on the market and not adhering to their 

It is not clear if any efforts have been made 
to clamp down on persons who are placing 
EEE on the market and not adhering to their 

Formal recycling companies have reported 
that the extent of enforcement of the 
environmental levy which is used to support 
WEEE management activities is not 

                                                      

 

13 International Labour Organisation (2014) Tackling Informality in E-waste Management: The Potential of Cooperative Enterprises, 

www.ilo.org/wcmsp5/groups/public/@ed_dialogue/@sector/documents/publication/wcms_315228.pdf   

http://www.ilo.org/wcmsp5/groups/public/@ed_dialogue/@sector/documents/publication/wcms_315228.pdf


  22 

 
Former Yugoslav Republic of Macedonia Montenegro Serbia 

required obligations.   required obligations.   transparent and there are frequently abuses. 
This means that there are insufficient funds 
to collect and treat WEEE. 

Enforcement of WEEE 
treatment standards 

The Environmental Inspectors are in charge 
of monitoring the minimum treatment 
standards at licensed facilities. The new Law 
on Inspections / Enforcement, which is 
currently under public review and 
consultation, requires the adoption of annual 
plans for the inspections in line with the Law 
on WEEE. It would appear that regular 
inspections are currently lacking. 

The state does not monitor and enforces 
minimum treatment standards. 

The state does not monitor and enforces 
minimum treatment standards. 

Restrictions on / 
Barriers to the import 
and / or export of 
WEEE 

As with all countries covered by this study, 
the Former Yugoslav Republic of Macedonia 
has placed a ban on the import of hazardous 
waste. The export of WEEE is regulated by 
the Law on the Ratification of the Basel 
Convention. 

As with all countries covered by this study, 
Montenegro has placed a ban on the import 
of hazardous waste. 

The procedures for exporting selected types 
of WEEE that cannot be recycled in Serbia, 
are reported to be very complicated and act 
as a barrier to legal export. As with all 
countries covered by this study, Serbia has 
placed a ban on the import of hazardous 
waste. Stakeholders reported trying to 
export certain WEEE fractions from the 
Former Yugoslav Republic of Macedonia to a 
licensed treatment facility in the south of the 
country, but were prevented from doing so 
because of this ban. 

Enforcement of WEEE 
There is an Ordinance on the Single 

Information Desk for Import, Export and 
It is believed that no enforcement action is 
undertaken to ensure that exports are in 

A total of 240 tonnes of WEEE were reported 
to have been exported by the Environmental 
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Former Yugoslav Republic of Macedonia Montenegro Serbia 

exports Transit of Commodities (OGRM No. 134/08). 

This Ordinance is referred to as EXIM. The 

EXIM system enables electronic applications 

and issuing of permits. There is a guideline 

on the requirements for obtaining permit for 

the import and export of D4 - commodities 

No. 07-3200/1. There is also a guidance for 

digital application by legal persons for 

obtaining permits for D4 commodities` 

import / export No.02-8454/1. 

The imports / exports realised under the 
EXIM system are monitored by the 
responsible inspectorates (including the 
Environmental Inspectors) at the point of 
loading (for exports) or unloading (for 
imports) of the shipment. 

compliance with national and international 
requirements.   

Protection Agency in 2014 (this amounts to 
1.1% of the 20,972 tonnes treated).

14
 It is not 

clear to what extent enforcement action is 
undertaken to ensure that exports are in 
compliance with national and international 
requirements.  

  

 

                                                      

 
14

 Republic of Serbia, Ministry of Agriculture and Environmental Protection, Environmental Protection Agency (2015) Products After Use Become Special Waste Flows in the 
Republic of Serbia in 2014 (Document in Serbian), June 2015, www.sepa.gov.rs/download/PosebniTokoviOtpada2014.pdf 

http://www.sepa.gov.rs/download/PosebniTokoviOtpada2014.pdf
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An important consideration with regards to WEEE is the ability for countries to be able to 
export hazardous materials. All of the countries, other than Kosovo, are signatories to 
the Basel Convention (Table 4-3). Kosovo’s environmental regulator reported that WEEE 
can be exported but that it requires signing a bilateral agreement with the country in 
which it will be treated, as well as the countries through which it will be transported. 
This makes for a complicated and costly process, and acts as a barrier to the legal export 
of hazardous WEEE products / components.   

Table 4-3: West Balkan Signatories to the Basel Convention 

Country Date Ratification Entered into Force 

Albania 27/09/1999 

Bosnia and Herzegovina 14/06/2001 

Montenegro 03/06/2006 

Former Yugoslav Republic of Macedonia 14/10/1997 

Serbia 17/07/2000 

Basel Convention (2016) Parties to the Basel Convention on the Control of Transboundary Movements of 
Hazardous Wastes and their Disposal, Date Accessed: 8

th
 February 2016, Available at: 

www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/4499/Default.aspx#RS13 

All of the countries in the region currently ban the import of hazardous waste. This has 
consequences for the ease of movement of WEEE within the region and is likely to give 
rise to further problems as the rate of collection of WEEE increases. This is especially 
true regarding the requirement to treat some hazardous elements of WEEE in a 
sophisticated manner (as per Annex VII of the Directive), given that such treatment is 
highly unlikely to be present in each individual country.  

  

http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/4499/Default.aspx#RS13
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5.0 Projected WEEE Arisings 

In order to plan for the future and understand the feasibility of various management / 
treatment options, it is necessary to understand the likely trajectory of WEEE arisings. 
Country specific projections could not be obtained from the countries themselves and 
Eunomia therefore undertook the task of producing independent projections based on 
work completed by UNU. 

The total estimated WEEE arisings in the West Balkans for the period 2014 to 2030 is 
shown in Figure 5-1 and Figure 5-2.  A country by country breakdown of WEEE arisings by 
WEEE category is provided in Figure 5-3. The full details of how the projections were 
developed are presented in Appendix A.2.0. The projections for the Former Yugoslav 
Republic of Macedonia, Montenegro, and Serbia were developed by a consortium led by 
UNU. These projections were made using an estimate of the quantity of WEEE placed on 
the market (POM) and the average lifetime of individual product groups (i.e. a ‘sales-
lifespan’ methodology). The projections relate to the six WEEE categories set out in 
Annex III of the WEEE Directive and presented in Section 3.0. 

UNU’s projections covered the period 2014 to 2024 and were extended out to 2030 by 
Eunomia. In addition, Eunomia developed correlations between UNU’s projected WEEE 
arisings and gross domestic product (GDP) to estimate arisings in Albania, Bosnia and 
Herzegovina, and Kosovo. High R2 values (>0.88) were found for the all WEEE streams 
other than Category 2 (screens) and Category 6 (small IT). These correlations allowed 
WEEE arisings to be projected forward based on assumed trends in GDP growth. 15 For 
screens and small IT equipment, the analysis adopted an approach based on average 
arisings per capita.  

Figure 5-1 provides a breakdown of total WEEE arisings by country, whilst Figure 5-2 
provides a breakdown of the total arisings for the region by each of the WEEE categories. 
Across the six West Balkan countries an estimated 177 thousand tonnes of WEEE are 
forecast to be generated in 2030, up from an estimated 130 thousand tonnes in 2014. 
Across the region, the largest proportion of WEEE comes from small and large 
equipment, followed by temperature exchange equipment. The overall size of the 
market for treating WEEE is likely to present some challenges to regional scale 
treatment.  

                                                      

 
15

 GDP for 2014 and annual growth rates for the period 2015 – 2018 are based on World Bank Data (see 
World Bank Data (2015) Global Economic Prospects, Data Downloaded on: 7

th
 January 2016, Available at: 

http://databank.worldbank.org/data/reports.aspx?source=global-economic-prospects). Growth in GDP for 
the period 2019 – 2030 is assumed to be at the same rate as that calculated for 2018 by the World Bank. 
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Figure 5-1: Tonnage (A) and Proportion (B) of WEEE Arisings by Country  
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Figure 5-2: Tonnage (A) and Proportion (B) of WEEE Arisings by WEEE 
Category  
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A country specific breakdown of WEEE arisings, by category, is provided in Figure 5-3.  

Figure 5-3: Country Specific Projections by WEEE Category (Tonnes) 

Albania Bosnia and Herzegovina 

  

Former Yugoslav Republic of Macedonia Kosovo 

  

Montenegro Serbia 
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The WEEE arisings for the different countries in the region are shown alongside those of 
the EU-28 in Figure 5-4. This indicates that arisings are very much at the lower end of the 
overall group. Furthermore, if one considers evolution of collection from current rates to 
the 80% collection rate required by the Directive, and if one assumes this is achieved by 
2030, then the evolution of collected WEEE might look as in Figure 5-5. This graphic 
understates the current level of collection, which is not well known. It does, however, 
serve to make the point that it may be some time before the total quantity of WEEE 
collected reaches a level that might justify the development of a significant WEEE 
treatment facility. The matter is further emphasised when one considers the amount 
collected excluding the larger items (Figure 5-6). 

Figure 5-4: Comparison of WEEE Generated in the West Balkans and EU28 
in 2014 (Thousand Tonnes) 
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Figure 5-5: Tonnage of WEEE Requiring Treatment Across the West 
Balkans if the WEEE Directive Recycling Targets are to be Achieved by 
2030 

 
 

Figure 5-6: Tonnage of WEEE Requiring Treatment Across the West 
Balkans if the WEEE Directive Recycling Targets are to be Achieved by 
2030 (excluding Large Equipment) 
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In summary, the quantity of WEEE available within the region as a whole is not especially 
large. Although the current quantity collected is not well known (much of this takes 
place through informal channels), the likelihood is that collection rates are not especially 
high at present, and that treatment methods are relatively crude (for example, 
shredding of bulk items at existing scrap dealers who are used to dealing with large 
metal items).  
Justifying the development of a new facility at a scale beyond the national one might 
require a minimum flow of materials through the facility. The challenge in the Western 
Balkans is amplified by the fact that transport links between countries are not always 
especially good or straightforward, making the likelihood of aggregating large quantities 
in one location potentially problematic. The issue is made all the more problematic by 
the fact that, at present, the countries of the region ban the import of hazardous waste, 
so that cross-border movement of any wastes of a hazardous nature – including WEEE – 
is not permitted. Within the EU, it should be noted that import of wastes, hazardous or 
otherwise, for recovery is generally allowed. Hence, the situation regarding movement 
of wastes might need to change in future, and in ways that would make it easier to deal 
with WEEE in other countries of the region. 
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6.0 Key Principles for Effective WEEE 

Management 

This section identifies some of the key principles for the effective management of WEEE 
at each point in the value chain – that is, from the point of collection right through to the 
point of final treatment, recycling, or disposal. It aims to give examples of how producer 
responsibility systems could be structured in the West Balkans. The findings presented 
here are based on a detailed literature review which is contained in Appendix A.3.0. The 
theoretical review presented below is intended to inform the review of options 
undertaken in Section 7.0. This section is divided into the following sub-section: 

 Section 6.1 summarises the key components of a sustainable EEE / WEEE 
management system and introduces the EPR concept.   

 Section 6.2 explores the key aspects of a sound policy framework for 
managing EEE / WEEE. 

 Section 6.3 explores the different ways in which management and financing 
structures have been set up to implement the EPR principles included in the 
WEEE Directive. 

 Section 6.4 introduces some of the most common WEEE collection systems 
used in Europe. 

 Section 6.5 provides a review of the general approaches that have been taken 
to treating WEEE and some of the associated issues.  

 Section 6.6 covers how effective reporting, monitoring and enforcement of 
the EEE / WEEE management system can be improved. 

6.1 Key Components of a Sustainable EEE / WEEE 
Management System 

WEEE is a single waste stream and its management, therefore, falls within the broader 
waste management system of any country. The National Waste Assessments and 
accompanying Roadmaps were developed as part of the broader project and are 
intended to address the overall waste management systems in each of the six countries 
covered by this study. The Roadmaps focus on broader issues, such as, institutional 
stability and effectiveness, and the mix of policy instruments that could be considered to 
drive forward improvements in the region’s waste management systems. This report 
focuses specifically on WEEE and how its management can be improved within this 
broader context.       

The management of WEEE in Europe is guided by the WEEE Directive which applies the 
EPR principle as a means for organising and financing the obligations set out in the 
Directive (Section 3.0). The concept of EPR is that producers and distributors of products 
are made responsible for the product at its end-of-life. Thus, the duty of care for 
products is broadened beyond the use phase through to the management of the product 
once it is discarded. As such, producer responsibility policy attempts to move the end-of-
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life burdens from the consumer, at the point of recycling/disposal, back to the producers 
and distributors.  

This shifts the financial responsibilities for collection, preparation for reuse, recycling and 
disposal from government and taxpayers to producers and consumers (the physical 
collection and processing of products will often be undertaken by third parties, such as 
municipalities and private waste management companies who are financed by 
producers).16 In principle, depending upon how the regulations are formulated, EPR can 
also lead to changes in the design of products to extend product lives or facilitate better 
end of life management (e.g. by making it easier to repair, dismantling, or recycling 
products). 

The WEEE Directive allows producers who place EEE on the market to meet the 
obligations set out in the Directive in one of two ways: 

1) As an individual company; or  
2) As a collective system where several producers can collaborate by forming a 

producer responsibility organisation (PRO).  

PROs – frequently referred to as System Operators in the West Balkans – effectively act 
to discharge the obligations placed on producers by the regulations (producers typically 
remain legally liable for their products). For example, they coordinate the management 
and financing of WEEE collection and treatment systems and ensure that the quantities 
being processed allow for the relevant targets to be achieved. A recent study has defined 
a PRO as:     

 “[An entity] set up in collective EPR schemes to implement the principle in the 
name of all the adhering companies.”17 

Appendix A.3.0 describes in detail some of the different ways in which PROs have been 
structured in European Member States and the key lessons that have been learnt. 

Figure 6-1 shows the flow of EEE and WEEE through an economy. 18  It is evident from 
this figure that EPR regulations should cover the entire system, stretching from product 
design right through to the point at which a product is prepared for reuse, recycled, or 
disposed of at the end of its life. The key elements of any EEE / WEEE management 
system are set out in Table 6-1. Each of these elements are discussed in the sub-sections 
below. 

                                                      

 
16

 Eunomia Research & Consulting (2011) Producer Responsibility: Policy Evaluation, Report for The 
Scottish Government, May 2011 
17

 Bio Intelligence Services, ARCADIS, Eco Logic, Institute for European Environmental Policy, and 
Umweltbundesamt (2014) Development of Guidance on Extended Producer Responsibility (EPR), Report for 
European Commission Directorate-General for the Environment, 2014, http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52014SC0209 
18

 Figure adapted from Achillas, C., Vlachokostas, C., Aidonis, D., Moussiopoulos,  ν., Iakovou, E., and 
Banias, G. (2010) Optimising Reverse Logistics Network to Support Policy-making in the Case of Electrical 
and Electronic Equipment, Waste Management, Vol.30, No.12, pp.2592–2600, p. 2593 
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Figure 6-1: Flows of EEE and WEEE 
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Table 6-1: Key Elements of an Effective EEE / WEEE Management System  

Element of EEE / WEEE 
Management System 

Details 

Sound institutions 
Stable and effective government institutions are required to develop, 
implement, monitor, evaluate and adjust the policy relating to WEEE. 

A policy framework that 
supports the effective 
implementation of the 
waste hierarchy 

In the West Balkans it will be necessary to ensure that the WEEE Directive 
and associated obligations are transposed into a coherent policy framework 
that gives certainty/clarity to investors and other relevant stakeholders. 

Effective communication, 
management and 
financing structures  

Effective communication, management and financing structures will be 
required to ensure that suitable collection and treatment systems are set up 
and maintained. The WEEE Directive, through the EPR principle, places the 
onus for financing such structures on producers (or PROs acting to discharge 
that responsibility). The West Balkan countries will have to ensure that the 
collection and treatment infrastructure used is fit for purpose and achieves 
the required collection and recycling targets (as well as other legal 
obligations).   

Systems to promote the 
reuse of EEE 

Waste prevention is at the top of the hierarchy and has been receiving 
increased attention over recent years. Where relevant, efforts should be 
made to promote / encourage the reuse of EEE before it becomes waste 
(i.e. WEEE).  

Appropriate collection 
systems 

In order to achieve the collection targets, comprehensive collection systems 
will have to be put in place. Collection methods should be designed to 
facilitate preparation for reuse and safe handling of WEEE. 

Appropriate treatment, 
recycling and disposal 
systems 

Treatment, recycling and disposal of WEEE must take place in accordance 
with minimum environmental and health & safety standards. 

Effective reporting, 
monitoring and 
enforcement 

Effective reporting is required to monitor progress against the collection and 
recycling targets. Treatment facilities need to be monitored by the 
competent authority to ensure that they are treating WEEE in accordance 
with minimum standards. Conditions contained in environmental permits 
and the broader aspects of the WEEE regulations need to be enforced to 
ensure a level playing field and to prevent producers from ‘free riding’ the 
system.  

 

6.2 Policy Framework 

The WEEE Directive sets out the policy framework for Europe as a whole and Member 
States are required to transpose the requirements set out in this Directive into their 
national legislation. A number of the West Balkan countries have already introduced EPR 
regulations that cover EEE / WEEE (Table 4-1 and Table 4-2). PRO / System Operator 
schemes have been established in some of these countries to discharge the obligations 
placed on producers under the regulations. Producers, through PROs, are obliged to 
cover the cost of collecting and treating WEEE and ensuring that the stipulated collection 
and recycling targets are achieved. However, due to limited enforcement of the 
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regulations and limited monitoring of treatment facilities, successes have been mixed 
and vary across the region. 

The general policy framework in the region has been focused on placing the onus of 
responsibility for managing WEEE onto producers, or those funded by them. Thus, while 
countries may set the overall policy framework, producers, or those funded by them, are 
generally free to decide how they meet the obligations set in the regulations. They have 
an interest in ensuring that their obligations can be discharged at minimal cost. The role 
of the state is, therefore, to put in place the required regulations and enforce these to 
ensure that the targets are met and that minimum collection and treatment standards 
are upheld. They could also play a role in setting out the way in which municipalities are 
reimbursed for the role they play in delivering producers’ obligations (if indeed they play 
a role). 

The key principles / measures of an effective policy framework are as follows (where 
relevant, reference to an associated Article in the WEEE Directive is provided): 

 Design schemes such that they encourage eco-design (design for longer life, 
design for disassembly / remanufacture / recycling etc.) (Article 4); 

 Implement minimum standards for the treatment of WEEE that are in 
accordance with best available techniques (Article 8); 

 Ensure that the competent authorities (Article 23 of Directive 2008/98/EC) 
issue permits to treatment facilities and that they enforce against all of the 
conditions in the permit (including the minimum treatment standards) 
(Articles 9 and 23). Non-complaint facilities should be closed down; 

 Enforce the required regulations on the shipment of wastes to ensure that 
illegal exports are minimised (Article 10); 

 Set up and maintain systems for recording, managing, and auditing data 
provided by producers / PROs on the amount of EEE placed on the market, 
amount of WEEE collected, and the amount of WEEE treated / recycled 
(Articles 11 and 16);  

 Ensure, as far as possible, that there are no ‘free riders’ in the system (i.e. 
producers who do not oblige by the obligations set out in regulations and rely 
on others to meet the necessary collection and recycling targets). All 
producers who place EEE on the market should be required to either join a 
PRO or provide evidence that they are meeting the obligations set out in the 
regulations through their own take back scheme (Articles 12 and 13); and 

 Develop appropriate rules on penalties for infringements of the regulations 
and ensure that these are enforced (Article 22). This should minimise the 
number of producers who ‘free ride’ on the system, ensure that the cost 
associated with meeting the targets are distributed more equitably, and 
increase the likelihood of obligations and targets being met. 

The West Balkan countries will have to ensure that efforts are made to implement and 
enforce the measures and actions outlined above. This will help to provide a robust 
policy framework which will minimise ‘free riding’ by producers, protect human health 
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and the environment from illegal dumping and poor treatment of WEEE, and ensure the 
necessary recording of data to measure performance against recycling targets.   

6.3 Management and Financing Structures 

Article 12 and Article 13 of the WEEE Directive set out the details about how the cost of 
collection and treatment of products should be financed by producers. Article 12 deals 
with WEEE from households (also referred to as business to consumer (B2C) WEEE) and 
Article 13 deals with non-household WEEE (business to business (B2B) WEEE). In terms 
of producers’ obligations with respect to financing, Article 12 states that:  

“Member States shall ensure that producers provide at least for the financing of 
the collection, treatment, recovery and environmentally sound disposal of WEEE 
from private households that has been deposited at collection facilities.”  

Under this Article, Member States shall also take measures to: 

“… ensure that each producer provides a guarantee when placing a product on 
the market showing that the management of all WEEE will be financed and shall 
ensure that producers clearly mark their products in accordance with Article 
15(2). This guarantee shall ensure that the operations referred to in paragraph 1 
relating to this product will be financed. The guarantee may take the form of 
participation by the producer in appropriate schemes for the financing of the 
management of WEEE, a recycling insurance or a blocked bank account.”  

Article 5(2d) of the WEEE Directive stipulates that producers should be allowed to decide 
whether they finance the collection of their materials individually or collectively. They 
should, therefore, be free to make this decision based on their own assessments of what 
would prove to be most beneficial to them.  

Appendix Section A.3.3.5 discussed whether the presence of single or multiple PROs is 
more effective in delivering cost effective services. In the West Balkans, given that WEEE 
arisings in these countries are substantially less than that found in many other EU 
Member States (Figure 6-2), it is suggested that the number of PROs that are authorised 
should be limited: if a scheme is set up with suitable governance arrangements (ensuring 
the interests of producers are respected) and functions as a not for profit entity, then 
there may be good reasons – having control over all the flows of WEEE (making it more 
feasible to plan investments), ensuring the density of logistics is high (so costs are kept 
low) – to limit schemes to a single entity. This also makes it more likely that sensible 
arrangements can be made to compensate actors in the overall supply chain for WEEE 
(such as retailers and stakeholders), and that aspects of the service can be contracted 
out with some knowledge over the level of inputs required to deliver the required 
service. However, it is recognised that some of the West Balkan countries have already 
authorised more than one PRO.  
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Figure 6-2: Estimated Quantity of WEEE Generated in the West Balkans and 
EU28 in 2014 (all Figures in Thousand Tonnes) 

 

Source: data for all countries, other than Albania, Bosnia and Herzegovina, and Kosovo (which come from 
Eunomia’s projections presented in Section 5.0), were taken from the projections presented in this report: 
United Nations University, Statistics Netherlands, Bio Intelligence Services, and Regional Environmental 
Centre (2014) Study on Collection Rates of Waste Electrical and Electronic Equipment (WEEE): Possible 
Measures to be Initiated by the Commission as Required by Article 7(4), 7(5), 7(6) and 7(7) of Directive 
2012/19/EU on WEEE, Report for DG Environment of the European Commission, October 2014.  

A centralised system with only one PRO allows the consolidation of costs associated with 
administration, communication and data management and allows the system to be 
simpler – an important consideration given the relatively small volume of WEEE that is 
likely to arise in most of the countries. It is also simpler to verify compliance when there 
is only a single centralised body. The supposed advantages of competition include 
reducing the risk of a monopoly or concentration of power within a single organisation, 
yet this is likely to fragment collection logistics, and might actually increase costs. 
Competition also makes the case for procuring, or investing in, or committing material 
to, new treatment facilities more uncertain. Furthermore, the benefits of competition 
are predicated on transparency and a system which allows producers to switch easily 
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from one PRO to another: evidence from elsewhere suggests these benefits are by no 
means guaranteed to materialise.19 

A challenge with many WEEE collection schemes in the European Union has been around 
how much WEEE needs to be collected in order for the targets to be achieved. 
Responsibility for achieving the targets is usually split between producers (or their PROs) 
based on market share. Where WEEE is being collected by multiple parties it is often 
hard to control how much is being collected, and thus, to know when sufficient material 
has been collected to achieve the targets. Conversely, if insufficient volumes of a 
particularly category are being collected the system needs to be able to respond to 
collect more of this material. Having a centralised scheme simplifies this process as all 
producers who do not take individual responsibility for their materials will have to 
delegate their obligations to a single organisation.   

The following principles should also be taken into account when considering 
management and financing structures: 

 Article 5(2d) states that “producers are allowed to set up and to operate 
individual and/or collective take-back systems for WEEE from private 
households provided that these are in line with the objectives of this 
Directive.” Given the small market in the West Balkans it is probably unlikely 
that individual producers will set up their own take-back schemes, but will 
more likely opt for the collective option through PROs. 

 Articles 12 and 13 set out how the “collection, treatment, recovery and 
environmentally sound disposal of WEEE” from B2C and B2B sources should 
be financed. This applies to all WEEE placed on the market after 13 August 
2005. Paragraph 4 goes on to explain how ‘historical’ B2C WEEE should be 
financed: “ 

“The responsibility for the financing of the costs of the management of 
WEEE from products placed on the market on or before 13 August 2005 
(‘historical waste’) shall be borne by one or more systems to which all 
producers existing on the market when the respective costs occur 
contribute proportionately, e.g. in proportion to their respective share of 
the market by type of equipment.” 

Section A.3.3.6 describes how some countries have chosen to deal with 
historical and ‘orphaned’ waste (products under EPR schemes become 
‘orphaned’ when the company that places them on the market goes out of 
business). Historical and ‘orphan’ waste must be dealt with within the WEEE 

                                                      

 
19

  Even in the United Kingdom, which currently has 37 registered schemes, the market is not functioning 
efficiently and producers are being over charged. See, for example, UK Environment Agency (2016) Waste 
Electrical and Electronic Equipment (WEEE) Public Registers, Date Accessed: 26

th
 January 2016, Available 

at: www.gov.uk/government/publications/weee-registered-producers-public-register  

http://www.gov.uk/government/publications/weee-registered-producers-public-register
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policy system.20 It is worth noting that this will certainly require some form of 
resolution in the West Balkans to ensure that a financial guarantee or blocked 
account is provided to guarantee that a producer can meet its obligations if it 
goes out of business. 

 Effective tailored communications, funded by producers, should be 
developed for businesses and households to explain how to safely discard of 
their products at the end of their lives (Article 14). It could be that the PROs 
help fund some of the municipal communication campaigns as part of 
broader efforts to increase recycling rates across a range of materials.  

 Each country will have to develop a register of producers and their associated 
PROs. Appropriate methods for reporting and monitoring activities and 
performance of the system will also have to be established (Article 16).   

6.4 Collection of WEEE 

The first step to a well-functioning WEEE management system is an effective collection 
system capable of increasing recycling rates and facilitating preparation for reuse. Until 
December 2015, Member State were required to separately collect either a minimum of 
4 kg on average per inhabitant annually from private households or the same amount of 
weight of WEEE as was collected in that Member State on average in the three preceding 
years, depending on which is greater. 21,22 The target collection rate was revised under 
Directive 2012/19/EU and expressed in relative, rather than absolute terms, thus taking 
into account differences in WEEE arisings across Member States. From 2016, the 
minimum collection rate was increased to 45% of the total weight of collected WEEE in a 
given year expressed as a percentage of the average weight of all EEE placed on the 
market in the three preceding years (i.e. B2C and B2B WEEE).23,24 From 2019, the 
minimum collection rate rises to 65 % of the average weight of all EEE placed on the 
market in the three preceding years in the Member State concerned, or alternatively 
85% of WEEE generated on the territory of that Member State. 

Some of the key principles that the countries in the West Balkans will have to implement 
in relation to the collection of B2B and B2C WEEE are as follows: 

                                                      

 
20

 OECD (2006) EPR Policies and Product Design: Economic Theory and Selected Case Studies, Working 
Group on Waste Prevention and Recycling, Environment Policy Committee. 
21

 Options for derogation is available Bulgaria, the Czech Republic, Latvia, Lithuania, Hungary, Malta, 
Poland, Romania, Slovenia and Slovakia due to the low level of EEE consumption and limited infrastructure 
for WEEE collections in these Member States.  
22

 Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste electrical 
and electronic equipment (WEEE) (recast) (OJ L 197/38 of 24.7.2012) 
23

 Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste electrical 
and electronic equipment (WEEE) (recast) (OJ L 197/38 of 24.7.2012) 
24

 Alternatively, a minimum collection rate of 85% of total WEEE generated on the territory of the Member 
State may be used. 



  41 

 Ensure that systems are set up which allow final holders and distributers to 
return WEEE free of charge via a network of collection facilities which are 
adequately distributed in relation to the population density in any particular 
area (Article 5(2a)). Looking to countries that have established successful 
WEEE collection systems, it is clear that moving collection points closer to the 
consumer and making them free of charge is key to achieving high recovery 
rates. Allowing take back to retailers irrespective of whether new purchases 
are being made, can help in this process; 

 A system which allows for ‘like-for-like’ exchanges when consumers purchase 
new products (the WEEE Directive allows countries to derogate from this if 
collection is “not thereby made more difficult for the final holder and that it 
remains free of charge for the final holder” (Article 5(2b)).  

 Retailers with EEE sales areas in excess of 400 m2 must provide a free 
collection service for “very small WEEE (no external dimension more than 25 
cm) […] with no obligation to buy EEE of an equivalent type, unless an 
assessment shows that alternative existing collection schemes are likely to be 
at least as effective” ((Article 5(2c)). 

 Article 5(5) of the WEEE Directive states that: “In the case of WEEE other than 
WEEE from private households, and without prejudice to Article 13, Member 
States shall ensure that producers or third parties acting on their behalf 
provide for the collection of such waste.” Each of the six countries needs to 
ensure that businesses disposing of B2C WEEE do so in accordance with the 
regulations. This is often the part of the WEEE stream that is dealt with first, 
as larger businesses may generate large quantities of WEEE which may have 
significant reuse value, or when repaired, so is often collected by asset 
management companies; 

 The countries should ensure that materials which can be prepared for reuse 
are separated out prior to transport. Furthermore, it must be ensured that 
“the collection and transport of separately collected WEEE is carried out in a 
way which allows optimal conditions for preparing for re-use, recycling and 
the confinement of hazardous substances” (Article 6(2)).  

 The countries should work towards achieving the collection targets set out in 
Article 7 of the WEEE Directive. This Article requires that: “From 2019, the 
minimum collection rate to be achieved annually shall be 65 % of the average 
weight of EEE placed on the market in the three preceding years in the 
Member State concerned, or alternatively 85 % of WEEE generated on the 
territory of that Member State.” Some Member States have been given a 
derogation until no later than August 2021 for this target. Given the current 
situation in the West Balkans these targets will have to be extended out 
beyond this point.  

 Article 14 requires that producers provide consumers with the necessary 
information about the safe disposal of EEE. PROs should, therefore, fund 
communication programmes to inform households about where they can 
discard of their unwanted EEE and to highlight some of the negative 
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consequence associated with inappropriate treatment/disposal etc. It would 
make sense for the PROs to clearly stipulate consistent national collection 
systems and provide households and businesses with the necessary 
information about how to use these services. This will ensure consistency 
across the country and reduce confusion when people move from one area to 
another, or where business operate in multiple locations.  

6.4.1 Business to Consumer WEEE 

Several different approaches to WEEE collections for B2C WEEE are found throughout 
Europe, with most countries operating some combination of kerbside collections, take-
back schemes and collection sites such as household waste and recycling centres, the 
latter two being most common. 25,26 Regarding the responsibility for setting up and 
managing household WEEE collections, this can be placed on the producer, the 
distributor or the municipality. The majority of EU countries employ systems which share 
these responsibilities between the three actors. 

In order to encourage higher WEEE collection rates, the actors responsible for WEEE 
collection should ensure collection points are accessible and convenient to use. Drop-off 
points may include: 

 In-store drop-off through retailer take-back schemes;  

 Municipal civic amenity sits / recycling centres; 

 Kerbside collections; 

 Bring banks; and 

 Postal services for smaller items.  

Looking to countries that have established successful WEEE collection systems, it is clear 
that moving collection points closer to the consumer, and increasing convenience, is key 
to achieving high recovery rates. The pros and cons of these collection systems are all 
described further in Appendix A.3.0. 

Some countries have extended retailer responsibilities requiring the take-back of old 
products without the need for the consumer to purchase something new. This allows a 
consumer to easily discard old or dysfunctional products irrespective of whether they 
are seeking to replace them with a new purchase. Such systems can be financed in 
different ways. In Switzerland, for instance, consumers pay what is called an ‘advanced 
recycling fee’ (ARF) when they purchase electrical equipment, which is used to cover the 
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 Sthiannopkao, S., and Wong, M.H. (2013) Handling e-waste in developed and developing countries: 
Initiatives, practices, and consequences, Science of The Total Environment, Vol.463-464, pp.1147–1153,M. 
Savage, S. Ogilvie, J. Slezak, and E. Artim (2006) Implementation of the Waste Electric and Electronic 
Equipment  Directive in the EU. European Commission, Directorate General, Joint Research Centre; Institute 
for Prospective Technological Studies, 2006, http://ftp.jrc.es/EURdoc/eur22231en.pdf 
26

 Ylä-Mella, J., Poikela, K., Lehtinen, U., Keiski, R.L., and Pongrácz, E. (2014) Implementation of Waste 
Electrical and Electronic Equipment Directive in Finland: Evaluation of the collection network and 
challenges of the effective WEEE management, Resources, Conservation and Recycling, Vol.86, pp.38–46 
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management and processing of the equipment at the end of its life. In Norway, on the 
other hand, handling costs are covered by fees paid by all producer and importers of EEE 
(based on market share) to take-back companies, while costs associated with end of life 
treatment are passed on to the consumers. Providing consumers with free of charge 
take-back schemes that do not require a new purchase to be made have been shown to 
be successful in increasing collection rates in both Norway and Switzerland.27  

Many of the challenges or barriers to effective WEEE management in the West Balkans 
are also found in other developing countries. For example, the underlying reasons for 
low performance and the existence of a large informal sector in China are reported to 
be:28  

 Low awareness about the potential health and environmental risks of WEEE 
among public, collectors and recyclers; 

 Reluctance to return and pay for disposal of unwanted EEE;  

 Absence of treatment infrastructure; 

 Absence of take-back programmes; and 

 Lack of finance. 

Several of these issues were also highlighted by the country experts from each of the 
West Balkan as part of the National Waste Assessments and will need addressing as part 
of the implementation process.  

Reliance on the informal sector for collection and treatment of WEEE – which is the case 
in several countries in the region at present – can be problematic since treatment 
processes in this sector are more often likely to lead to environmental damage and risks 
to human health. While formal sector WEEE collectors and recyclers face binding and 
cost-intensive legal requirements, the informal sector might not. This can lead to 
mistrust between waste authorities and the informal sector and can also give the latter 
an unfair cost advantage.29 The informal sector can also engage in ‘cherry picking’, 
where the collectors/processors only accept items that have a high net value. A WEEE 
recycling company in Ghana found that the formal sector was struggling to compete with 
the ‘cherry pickers’ in the informal sector, because the latter only collected and 
processed valuable WEEE and were able to pay higher prices for the material.30 The 
informal sector in Ghana therefore make large profits without considering the 
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 Goodship, V., and Stevels, A. (2012) Waste Electrical and Electronic Equipment (WEEE) Handbook, 
Woodhead Publishing Ltd 
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 Li, G. (2012) WEEE Management in China, Waste Electrical and Electronic Equipment (WEEE) Handbook 
(2012) Woodhead Publishing Ltd 
29

 Obersteiner, G., Linzner, R., Pertl, A., Scherhaufer, S. and Schmied, E. (2012) Formalisation of Informal 
Sector Activities in Collection and Transboundary Shipment of Waste in and to CEE – Introduction to the 
Project “Transwaste”, Accessed on 17

th
 May 2016, http://www.transwaste.eu/file/001444.pdf  

30
 City Waste Group (2015) Beyond “cherry picking” – Lessons learnt from the best of two worlds project 

on WEEE recycling, Accessed on 16
th

 May 2016, http://www.wacee.net/Home/Documents/Beyond-cherry-
picking---Lessons-learnt-from-the-Be.aspx  

http://www.transwaste.eu/file/001444.pdf
http://www.wacee.net/Home/Documents/Beyond-cherry-picking---Lessons-learnt-from-the-Be.aspx
http://www.wacee.net/Home/Documents/Beyond-cherry-picking---Lessons-learnt-from-the-Be.aspx


  44 

environmental impact of their activities or the impact on human health, while the formal 
sector are making losses. 

While the informal sector is often an important part of less developed countries’ WEEE 
management systems, especially with regards to collection of materials, the lack of 
regulation generally leads to negative environmental outcomes and potential risk to 
human health. However, formalising the informal sector is not a straightforward process 
of employing the informal ‘waste pickers’ into regulated waste management companies. 
Many waste pickers do not work regular hours may not wish to take on employment in 
the formal sector. Data and research on this sector is often limited, and information on 
the exact activities carried out and the demographics and locations of the informal 
sector, as well as the quantities and composition of the WEEE concerned, should be 
collected to inform the process. 31  

A study on the informal WEEE collection in Europe proposes five questions that should 
be answered if a win-win situation, in which all stakeholders form the formal and 
informal sectors are heard, is to be achieved: 32 

1) How can informal waste pickers legally be integrated in formal waste 
management? 

2) How can informal waste pickers help to fulfil the reuse goals for WEEE? 
3) Are there solutions for non-waste items? 
4) Can informal waste pickers help the waste management associations to 

improve their performance? 
5) How can waste pickers get their livelihood on a legal basis?  

The informal sector in the West Balkan play an important role in collecting WEEE, but 
often at a cost to their own health, and that of the environment, due to illegal dumping 
and unregulated processes used to extract valuable materials.   

6.4.2 Business to Business WEEE 

B2B WEEE, particularly for larger organisations, is typically collected via different 
channels than B2C WEEE. According to Article 5(5) of the WEEE Directive, businesses in 
EU Member States are required to discard of their unwanted products in an appropriate 
fashion and to organise collections by licensed personnel. Large to medium sized 
organisations often outsource the management and upkeep of their IT and 
telecommunications equipment to asset management companies. These asset 
management companies are then responsible for ensuring that products are 
appropriately collected and managed at the end of their lives. Given that companies 
sometimes replace products in bulk, often well before the they have reached their end 
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 Obersteiner, G., Linzner, R., Pertl, A., Scherhaufer, S. and Schmied, E. (2012) Formalisation of Informal 
Sector Activities in Collection and Transboundary Shipment of Waste in and to CEE – Introduction to the 
Project “Transwaste”, Accessed on 17

th
 May 2016, http://www.transwaste.eu/file/001444.pdf  

32
 Ibid. 

http://www.transwaste.eu/file/001444.pdf
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of life, these asset management companies can often reuse / sell products (possibly after 
some form of refurbishment / repair). This can provide an additional source of income 
and help to offset some of the collection and treatment costs. Given that products are 
often replaced in bulk it is also easier to coordinate one-off collections by dedicated 
waste management companies. 

Many small businesses (often comprising of one or two people) operate out of 
households. In these instances it is very difficult, if not impossible, to differentiate 
between B2B and B2C WEEE. As such, some B2B WEEE will inevitably passes through the 
B2C stream and is collected via the avenues outlined above. Where companies are too 
large to be able to make use of B2C collection services, but too small to warrant the use 
of asset management companies, they are typically responsible for organising their own 
collection service from a licensed company that can guarantee the save treatment and 
management of the WEEE. 

6.5 Treatment of WEEE 

The WEEE Directive sets category-specific recycling targets in Article 11 (Section 3.0). 
This target is based on the amount of WEEE recycled as a proportion of the total weight 
of WEEE collected for treatment in a given year (Article 7 sets a target of 85% separate 
collection of WEEE generated in a given year). Providing evidence that these targets have 
been met means that the material has to be treated at licensed facilities which are 
authorised by the competent authority, and can be relied upon to provide evidence on 
the quantity of WEEE that has been recycled, recovered or disposed of. This evidence 
has to be transmitted, directly or indirectly, to the central government for the purpose of 
measuring performance against the recycling targets.  

Some of the key principles and approaches to treating WEEE were highlighted in 
Appendix Section A.3.5. The treatment options are complex and varied, reflecting the 
nature of the waste stream, but they can be crudely characterised as three systems for 
consideration: 

 System 1 - dismantling and mechanical shredding and sorting, usually at 
reasonable scale, and export of output material fractions which cannot be 
treated within the region; 

 System 2 – first stage manual dismantling to add value to components and 
materials for further treatment, and export of output fractions which cannot 
be treated within the region; and 

 System 3 – export of WEEE, and components thereof, for treatment where 
the capacity does not exist locally, or if the available treatment infrastructure 
is not compliant with minimum European environmental standards and legal 
requirements.  

In the case of Systems 1 and 2, it is, of course, possible that the region imports materials 
for recovery at the relevant facilities. Table 6-2 lists the main advantages and 
disadvantages for each of the proposed treatment systems. 
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Table 6-2: Advantages and Disadvantages of Possible Treatment Systems 
for the West Balkans 

Advantages Disadvantages 

TREATMENT SYSTEM 1 

Dismantling and large scale mechanical shredding and sorting and export of output material fractions 
which cannot be treated within the region 

 Effective treatment of large volumes. 

 Less manual work may give less risk to human 
health 

 Easier to perform checks and audits 

 Build-up of waste treatment competence  

 Possible improved treatment of other waste 
streams within the region  

 Export of waste is not controversial in general 
as waste is considered as any other commodity. 

 Large volumes (>20,000 tonnes) are generally 
required to justify the required capital 
investment 

 Will most probably require collaboration 
between countries to get sufficient amounts of 
WEEE to treat. 

 Large capacity of facility will require WEEE to be 
drawn from a large catchment area. WEEE 
which has not already been pre-treated is very 
bulky and, therefore, expensive to transport.  

 Will most likely not be economically viable 
compared to manual dismantling in areas, such 
as the West Balkans, which have low labour 
costs 

 Limitations in sorting technique result in higher 
material losses and increased cross 
contamination (due to imperfect sorting).  

 Skilled personnel are required to identify and 
remove hazardous parts and components. 

TREATMENT SYSTEM 2 

Manual dismantling and export of output fractions which cannot be treated within the region 

 Higher quality of processed materials compared 
to automated shredding and sorting. 

 Value is added through the first stage 
dismantling processes 

 More likely to lead to reuse /preparation for 
reuse of components / products 

 Build-up of waste treatment competence 
necessary and thus synergies with treatment of 
other waste fractions. 

 “Know how” exists abroad which can be 
transferred to the Balkans. 

 Relatively labour intensive which creates job 
opportunities. 

 Relatively small investments are required. 

 Not depending on large volumes or 
collaborations between countries. 

 Export of waste is not controversial in general 
as waste is considered as any other commodity. 

 Difficult to detect hazardous plastics without 
any technical aids such as XRF-scanners etc. 

 Skilled personnel are required to identify and 
remove hazardous parts and components. 

 Very difficult to meet the European standard for 
treatment of WEEE without (access to) 
additional treatments.  

TREATMENT SYSTEM 3 
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Advantages Disadvantages 

Export of WEEE for treatment 

 Effective treatment of large volumes. 

 Not depending on large volumes or 
collaborations between Balkan countries. 

 Use of existing WEEE processing capacities and 
expertise abroad. 

 Use of supplementary and necessary treatment 
options abroad with better performances such 
as landfilling and incineration. 

 Less risks for human health as treatment 
facilities abroad most likely have better working 
environment. 

 Good temporary solution until a solid collection 
infrastructure has been built up. 

 Inefficient and costly logistics as untreated 
WEEE is bulky and a lot more expensive to 
transport than material which has undergone 
some pre-treatment process as described in 
Section A.3.5. 

 Lose the potential for adding value through first 
stage dismantling / treatment. 

 Synergies with treatment of other waste 
fractions in the region are lost. 

 

 

The type of treatment system that is most favourable for the region will be affected, to a 
large degree, by the amount of WEEE likely to be available for treatment, and the cost of 
labour. This will also be affected by whether treatment is confined to WEEE from a single 
country, or can be scaled up across two or more countries. The type of system that may 
be best suited to the West Balkans is discussed in more detail in Section  7.2.4.  

Some of the broader principles that should be considered in relation to treatment 
include the following: 

 The first challenge will be to ensure that WEEE is treated by licensed facilities 
which have been separately authorised to provide evidence on the treatment 
of WEEE (Article 9). This may be easier for WEEE that is deposited at civic 
amenity sites or returned to retailers, but will be more challenging to control 
for householders and waste pickers who sell materials directly to scrap metal 
merchants. Suitable cash incentives would help to ensure that products / 
materials are returned to licensed facilities. Given the large proportion of 
large electrical appliances in the waste stream it will be important to capture 
this category of WEEE (Section 5.0).  

 Article 8 of the WEEE Directive sets out the measures required for the ‘proper 
treatment’ of WEEE. Paragraph 3 states that: 

“Member States shall ensure that producers or third parties acting on 
their behalf set up systems to provide for the recovery of WEEE using 
best available techniques. The systems may be set up by producers 
individually or collectively. Member States shall ensure that any 
establishment or undertaking carrying out collection or treatment 
operations stores and treats WEEE in compliance with the technical 
requirements set out in Annex VIII.” 

As part of the financing scheme producers need to cover the costs of treating 
WEEE using best available techniques (thus, facilities authorised to issue 
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evidence on WEEE treatment need to prove that they are able to achieve 
these standards). Paragraph 5 states that Member States may set up 
minimum quality standards for the treatment. 

It is suggested that such standards be developed by the six countries and that 
efforts are made, as far as is possible, to harmonise these standards across 
the region. This will help to ensure a level playing field and make co-
operation more effective. Indeed, were bilateral or multilateral agreements 
are being considered, it would be essential for harmonised treatment 
standards to be developed, implemented, and enforced.   

 The landfill acceptance procedures need to be enforced to ensure that 
separately collected WEEE, which has not been treated in accordance with 
Article 8 of the WEEE Directive, is not landfilled (Article 6(1)).   

 Countries need to ensure that the export of WEEE for treatment abroad, or 
for onward sale as functioning products, is done in accordance with the 
required European regulations (Article 10). 

 Information on the appropriate treatment of WEEE should be obtained from 
producers (Article 15). 

Mechanisms / penalties should be put in place to ensure that producers / PROs achieve 
the preparation for reuse and recycling targets outlined in Annex V of the WEEE 
Directive. Given the current situation in the West Balkans these targets will likely have to 
be extended out beyond this point. 

6.6 Reporting, Monitoring and Enforcement 

6.6.1 Reporting 

Some form of auditing of PROs and recycling facilities is key to obtaining reliable data. 
Romania has encountered challenges with monitoring and checking WEEE collection, 
recovery and recycling data. 33 While a national system for reporting is in place, there is 
no auditing of PROs or individual producers that takes place to verify the data, and the 
responsible authority relies on the reports from producers/PROs, collectors and recycling 
facilities. In the UK, authorised WEEE recycling facilities must obtain a separate licence 
from the Environment Agency (EA) to issue evidence notes on WEEE treated (this license 
is in addition to their environmental permit). To meet their targets, PROs must submit 
evidence notes – supplied by the authorised treatment facilities – to the EA. This 
mechanism is used to provide a robust auditing process, in which only audited facilities 
can issue proof of recycling.          
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 Ministry of Agriculture and Environmental Protection (2014) Best Practices on WEEE &RoHS 
Management, EU Member State Experience, Belgrade, Accessed on 16

th
 May 2016, 

http://plac.euinfo.rs/wp-content/uploads/2014/12/plac-pp-1.pdf  
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A central driver behind the EU waste Directives has been the setting of recycling targets. 
These targets are intended to drive forward performance over time and understanding 
changes in performance requires that waste flows are accurately monitored and 
accounted for. The WEEE Directive requires all Member States to set up a national 
register for producers and distributors of EEE. Reporting requirements vary from bi-
monthly to annually, with most requiring at least the split by categories as per the 
Directive, and a split by business to business (B2B) and business to consumer (B2C) sales 
(with the definition of this split varying from country to country).  

The West Balkan countries will need to introduce concrete measures for meeting the 
reporting requirements set out in the WEEE Directive: the current level of data capture 
and management is not of sufficiently high quality. Robust systems need to be put in 
place to ensure that accurate data is provided by operators who collect and treat WEEE, 
as well as producers who place EEE on the market. It is suggested that the six countries: 

 Use a standard set of definitions to allow for consistency in monitoring and 
reporting against the recycling targets; 

 Set up, where not already in place, national registers for producers of EEE. These 
national registers should ideally be interoperable to facilitate bilateral or regional 
co-operation so that producers will only have to register once; 

 Establish a single coding system for WEEE across the West Balkans, which will 
allow WEEE to be reported on in a comparative manner (e.g. using UNU-KEYS; 
Combined Nomenclature (CN Codes); Basel Codes / Waste Shipment Regulation; 
EU List of Waste (LoW); or six categories in the WEEE Directive); and 

 Establish requirements for all PROs, collectors and treatment facilities to report 
the levels and categories of WEEE collected and treated. 

Further details about reporting can be found in Section A.3.6.1. 

6.6.2 Monitoring / Auditing 

Monitoring / auditing of PROs and WEEE treatment facilities is essential to ensure that 
the regulations are adhered to and to prevent legal operators from being undercut by 
illegal activities. In essence, monitoring should be undertaken to: 

 Identify ‘free riding’ of the system; 

 Ensure that collection and treatment operations are occurring in accordance with 
the minimum standards set out in the regulations; and 

 Ensure PROs are held to account. 

Monitoring and surveillance should ideally be undertaken by public authorities which 
have the power to investigate and enforce the regulations. It will also be necessary to 
ensure those responsible for monitoring have adequate skills and access to a centre of 
excellence where they can receive training. Further details about monitoring and 
auditing processes can be found in Section A.3.6.2. 
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6.6.3 Enforcement  

It is essential to ensure that countries in the West Balkans are seen to uphold the rule of 
law. This is to give the formal sector who operates within the law confidence that their 
additional investments in protecting human health and the environment will not be 
undermined by less scrupulous operators.  

A clear environmental permitting regime needs to be in place. Facilities should be 
regularly monitored to ensure compliance with the conditions of their permits and the 
relevant regulations. Where operators are found to be in breach of these conditions or 
the regulations, enforcement action should be taken to discourage illegal activity. This 
will go a long way to ensuring that even if the WEEE does not end up in the formal sector 
it has a better chance of being treated at a facility that operates within the confines of 
the law. 

Producers, and PROs acting on their behalf, should also be monitored and enforcement 
action taken to clamp down on free riders. As noted in Section A.3.6.4, the illegal export 
of WEEE is a significant issue across much of Europe and will be an area where 
enforcement action will undoubtedly be required. Somewhat worryingly, the national 
waste assessments that have been developed as part of this project cast serious doubt 
on the ability of the relevant authorities in all countries to conduct this task, both from 
the perspective of the resourcing of such activities, and the competence of those who 
would be charged with this task. 

6.7 Summary 

This Section, and the associated Appendix (Appendix 3), has highlighted what is likely to 
be required, and offered some hints in respect of best practice. The challenge is 
significant, and is growing as the quantity of WEEE generated in the region is expected to 
increase significantly over time. For many countries, including existing Member States, 
compliance with all aspects of the Directive is challenging. That having been said, there 
are many global brands involved in the EEE market, several of whom have global 
reputations to uphold, and who are likely to be supportive of frameworks which enable 
them to make sensible arrangements for the collection and treatment of WEEE. In the 
following Section, we consider the case for regional cooperation. 
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7.0 Options for Managing WEEE in the 

West Balkans 

This section of the report explores how WEEE may be managed in the West Balkans by 
examining a number of options for the regional management / treatment of WEEE. The 
section is comprised of the following sub-sections: 

 Section 7.1 introduces a matrix of theoretical options for managing WEEE in 
the West Balkans and outlines the approach that was taken to systematically 
assessing these options to identify a small number of preferred options. 

 Section 7.2 provides a discursive analysis of what the most viable options 
may be for improving the management of WEEE in the region. The section 
examines each element of the WEEE management system in turn to identify 
which of the options at each tier of the system are likely to be feasible. This 
allows for a short-list of options for how WEEE may be managed to be drawn 
up in Section 7.3.  

 Section 7.3 uses the remaining options to define two holistic WEEE 
management systems that are each explained in some detail. The intention is 
that these systems outline how WEEE may be manged in the region (as far as 
this is possible given that much of the system will be driven by prevailing 
market conditions and the decisions made by producers in light of the policy 
framework that is established in the region and / or individual countries).    

7.1 Approach to the Analysis 

The project Specification expressed a clear interest in “the options for regional co-
operation in the area of electric and electronic waste management and their feasibility in 
practice.” It goes on to include a specific objective of “proposing options for feasible 
regional co-operation in the form of shared waste infrastructure in this sector for 
specific waste streams including electric and electronic waste.” The Specification requires 
that a minimum of three options be considered, including the following:  

 A regional treatment centre or centres;  

 National treatment centre or centres; and 

 Potential co-operation with neighbouring countries. 

The emphasis in these options is on cooperation regarding ‘treatment’. The third option, 
however, suggests some scope for considering other forms of cooperation, not only in 
respect of treatment infrastructure.  

A matrix of the options that are potentially available for managing WEEE in the West 
Balkans is presented in Table 7-1. A number of different options are presented for each 
of the six levels, or tiers, of the WEEE management system. Each tier is interconnected 
and linked to options in other levels. This matrix aims to include all possible options, 
even those which may be unworkable. The intention here is simply to set out the various 
ways in which WEEE could theoretically be managed in the region.  
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Section 7.2 undertakes a ‘horizontal analysis’ of the options presented in Table 7-1. A 
summary is provided at the end of each sub-section which updates this matrix to remove 
options that are unlikely to be practicable or politically / economically feasible (as the 
tiers are interlinked the removal of an option in an upper tier may result in options lower 
down being automatically excluded – the rationale for such choices is expanded upon in 
each of the relevant sections). Once the options in each tier have been examined, the 
‘vertical options’ are considered to see how an integrated WEEE management system 
may best be structured using the remaining viable options (Section 7.3). The options are 
then expanded upon to provide more detail about how they could potentially be 
structured with a brief explanation of how the funding mechanisms should work. An 
overview of the approach taken is presented in Figure 7-1 and this shows that the 
analysis is comprised of three steps: 

 Step 1 – provides an outline of the theoretical options – that is, the ‘options 
matrix’ presented in Table 7-1; 

 Step 2 – undertakes a discursive analysis to identify which options at each tier 
of the WEEE management system are likely to be most feasible; and 

 Step 3 – consolidates the viable options into a small number of 'vertically' 
integrated WEEE management systems. 

In addition to the options presented in Table 7-1, countries also have the option to 
continue with ‘business as usual’. This has not been considered as an option in its own 
right as the assumption is that all of the countries need to make improvements to their 
systems over time.  
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Table 7-1: Matrix of Options for Managing WEEE in the West Balkans 

 Element of 
EEE / WEEE 

Management 
System 

Possible Options 

 

 

Policy 
framework 

National policy 
framework for each 

country 

Bilateral / 
multilateral policy 

framework 

Regional policy 
framework across 
the West Balkans 

Management 
and financing 
structures  

PRO scheme(s) at the 
national level 

Bilateral / 
multilateral PRO 

scheme(s) 
Regional PRO scheme 

Reuse of EEE 
Develop local / national strategies as part of waste prevention 

activities to promote reuse of EEE. No specific options have been 
considered here. 

Collection Approach to be decided by PRO(s)
1 

Treatment
2 

One 
national 

treatment 
centre 

Multiple 
national 

treatment 
centres 

One 
regional 

treatment 
centre 

Multiple 
regional 

treatment 
centres 

Export all 
WEEE for 
treatment 

Reporting, 
monitoring, 
and 
enforcement 

The approach adopted to reporting, monitoring, and enforcement is 
linked to the policy framework and the financing / management 

structures. Therefore, no specific options have been considered here.  

Note:  

1. As PROs have responsibility for WEEE the best approach to collection should be decided by PROs based 
on local conditions. However, some options are explored further in Sections 7.2.3 to provide an overview of 
what these systems may look like.  

2. PROs will be responsible for the treatment of WEEE and should decide on the best approach. Four 
possible options are explored in Section 7.2.4 to provide a high level overview of what may be feasible. 
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Figure 7-1: Overview of the Approach Taken to the Analysis 

 

 

7.2 Consideration of ‘Horizontal Options’ 

7.2.1 Policy Framework 

The policy framework is essential for providing the overarching structure for guiding and 
controlling how WEEE is managed. This framework will ultimately determine the ways in 
which WEEE can be collected, managed, and treated, and define who should bear the 

STEP 1 See Section 7.1

 Element of EEE / WEEE Management 

System

Policy framework

Management and financing structures 

Collection

Treatment Option 1 Option 4

STEP 2 See Section 7.2

 Element of EEE / WEEE Management 

System

Policy framework

Management and financing structures 

Collection

Treatment Option 1 Option 4

STEP 3 See Section 7.3

 Element of EEE / WEEE Management 

System

System A System B

Policy framework Option 1 Option 2

Management and financing structures Option 1 Option 2

Collection Option 1 Option 1

Treatment Option 1 Option 2

Possible Options

Possible Options

Option 1 Option 2 Option 3

Option 1 Option 2 Option 3

Option 1

Consolidate options into a small number of 'vertically' integrated WEEE management systems.

Option 2 Option 3

Undertaken 'horizontal analysis to identify feasible options.

Start with matrix  of theoretical options

Possible Options

Option 1 Option 2 Option 3

Option 1 Option 2 Option 3

Option 1

Option 2 Option 3
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administrative and financial burden for ensuring compliance with the regulations. Figure 
7-2 shows the situation which is most common across EU Member States. 

Figure 7-2: Example of the Role of Different Actors in Managing WEEE in 
the West Balkans  

 

Source: Eunomia Research & Consulting 

 

In most (if not all) cases: 

 The state sets the national policy framework based on EU Directives. In most 
countries municipalities are responsible for collecting household waste and 
thus the state often also plays a role in the collection of WEEE. Governments 
also play an important role in reporting, monitoring, and enforcement.  

 PROs who are responsible for the management and financing structures are 
typically set up as independent private companies or as not for profit 
organisations acting on behalf of producers. PROs may either choose to be 
directly responsible for collecting and treating WEEE or they may contract this 
service out to other private companies / not for profit organisations.  

 The informal sector is typically involved in the collection of waste materials 
which they sell to private operators as a form of income. The informal sector 
plays an important role in the West Balkans and in some instances, for 
example in Serbia, has already been integrated with the formal WEEE 
management system.   

The project team is not aware of any Member States that assume full responsibility for 
the management of WEEE. Given the existing legislative framework already in place 

Private Sector Charity / Not for Profit Informal SectorState

Develop policy
framework

Management and Financing Structures

Collection of WEEE

Reporting, Monitoring, and Enforcement

Treatment of WEEE
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across most of the West Balkan countries and the numerous pressures already faced by 
state departments / ministries, it is strongly recommended that the responsibility for 
managing WEEE remains with producers.          

7.2.1.1 National Policy Framework 

As part of the accession process, each country, as a minimum, needs to ensure that it 
develops a national policy framework which is compliant with the requirements set out 
in the WEEE Directive. Even if multilateral agreements were set up with neighbouring 
countries it would still be necessary to develop / amend national polices; however, in 
this instance, the national policies would be developed with a view to being harmonised 
over two or more countries.    

A more harmonised policy system across the region will help to reduce discrepancies 
between the countries and create a more harmonised market for producers. For 
example, the Federation of Bosnia and Herzegovina has introduced regulations obliging 
producers to pay for the end-of-life management of their products, whilst the Serbian 
Republic has not. This has led to inconsistent market conditions where consumers in the 
Federation could potentially pay more for products, which could push consumers to 
shop in neighbouring areas. Inconsistent policies on treatment standards could also see 
WEEE being diverted to countries / regions where standards are lower, thus making 
treatment cheaper. Even if there are no plans at present to form bilateral or multilateral 
agreements it would make sense to, as far as possible, harmonise policies so that future 
collaboration could be achieved more easily.    

7.2.1.2  Bilateral Policy Framework 

As part of the review of the literature presented in Appendix A.3.0, efforts were made to 
identify examples of governments that have worked together to develop a common 
policy framework to manage and treat WEEE. No such examples were found, although 
this does not automatically preclude it from being an option within the Balkan context.34 
The advantage of increasing the geographical scope over which the policy framework for 
WEEE is the same is that producers would only have to deal with a single legislative 
process rather than different approaches for each country: the small size of the market 
in each country (in relative terms) makes it more, not less, problematic for producers to 
have to deal with multiple regimes. The administrative burden of meeting their legal 
obligations can, therefore, be reduced through streamlining the processes over two or 
more countries.  

Given that some countries have already taken steps to introduce their own legislation, it 
is not clear to what extent they would be willing to adjust or alter their regulations in 
order to ensure harmonisation across one or more neighbouring countries: that having 
been said, implementation is not far advanced across the region, so it might not be too 

                                                      

 
34

 It is worth noting that while bilateral / multilateral policy frameworks were not identified, WEEE is often 
transported to regional treatment centres by private operators who operate across multiple countries. 
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late to align frameworks. A clear challenge to this exercise would be that it would 
require someone to drive forward and negotiate the necessary agreements. The narrow 
focus of such an exercise may result in limited political traction. However, if the exercise 
was to be extended to other waste streams and/or environmental policies it may be 
easier to garner a greater level of interest.  

It is believed that, at present, there is very little feasibility for Albania and Bosnia and 
Herzegovina to coordinate efforts with neighbouring countries. Albania’s approach to 
waste management is still some way behind the other countries and a number of 
fundamental changes would be required before the country would likely be ready to 
participate in a regional hub or some form of bilateral / multilateral agreement. Bosnia 
and Herzegovina is already divided, with the autonomous regions setting their own 
waste management policy. Without a unified national system, it is very hard to envisage 
how the country as a whole may collaborate with other neighbouring countries. The 
challenge, therefore, is for Bosnia and Herzegovina to find a unified approach within the 
country and for Albania to improve its waste management infrastructure before options 
for collaboration can realistically be considered.    

In terms of their approach to managing WEEE, the Former Yugoslav Republic of 
Macedonia and Kosovo are on a similar footing and are more likely to work together as 
part of a bilateral agreement. A potential barrier to deriving the ful benefits from 
collaboration at the policy level is that Kosovo is not currently a signatory to the Basel 
Convention and the process of exporting WEEE is, therefore, complicated and time 
consuming (Section 4.0). Prior to the country entering any formal agreement it will be 
necessary to address this barrier, as well as the ban that both countries impose on the 
import of hazardous waste.  

A bilateral agreement between Serbia and Montenegro would also appear to be a 
potential option. Compared to the other four countries, Serbia and Montenegro are 
more closely aligned politically and appear, from our review as part of the National 
Waste Assessment, to be in similar positions in terms of their approaches to managing 
WEEE.   

It may be that, in the future, Albania and Bosnia and Herzegovina could work towards 
forming partnerships with their neighbours. Again, the ban on importing hazardous 
waste – at least as far as it pertains to WEEE – would need to be overcome if the full 
benefits of cooperation were to be derived, by allowing for the free flow of hazardous 
WEEE products / components. 

Although the formation of bilateral agreements is not without its challenges it is believed 
that this could remain a possible option within the region. This would require one or 
other country driving forward this process and interest and willingness being shown 
from all parties involved.         

7.2.1.3 Regional Policy Framework 

Although each of the countries will have to base their waste regulations on a common 
EU policy framework, experience with EPR regulations in Europe shows that Member 
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States have opted to implement the regulations in a variety of different ways. Thus, 
without coordinated efforts to ensure a harmonised approach, it is very likely that the 
West Balkan countries will take slightly different approaches to transposing the EU 
regulations in each country (as has already occurred in some countries).  A single 
regional policy framework could potentially provide greater economies of scale and 
greatly simplify management procedures for producers who place EEE on the market in 
more than one country. The development of a common regional policy, however, would 
require each of the six countries to work together and agree a common way forward.  

Political challenges exist to having all six countries agree on a single approach: historical 
tensions have not completely dissipated across the region. Appendix A.1.0 provides 
examples of some of the challenges facing both inter- and intra-country collaboration in 
the West Balkans. This is based on a number of sources which have suggested that 
regional collaboration would be rather challenging.35,36,37 From this it has to be 
concluded that is little chance of a single, harmonised regional policy framework being 
developed for the management of WEEE.          

Ruling out the option of a regional policy framework does not mean that materials could 
not be transferred to a single regional centre, or a small number of centres. As long as 
producers are free to make their own arrangements for treatment, then they could, in 
theory, arrange for regional treatment.38 One or more PROs or producers, operating in 
different countries, would be able to gain access to a larger volume of material and may 
decide to either develop their own facility or contract out the treatment of the WEEE to 
licensed facilities (these decisions would likely be based on commercial considerations). 
Even here, however, there would need to be a change in the existing laws in the 
countries of the region so that the movement and import of hazardous waste is allowed. 

7.2.1.4 Summary 

The sections above examined the feasibility of developing a regional, bilateral / 
multilateral or national policy framework for the management of WEEE. Regional co-
operation across all the governments of the region is very unlikely to be feasible due to 
the ongoing tensions and a number of structural issues. However, given that the 
countries are all aiming to join the EU this will provide some form of harmonisation, 
even if they choose to take slightly different approaches to transposing the regulations. 
The policy matrix has been updated in Table 7-2 to exclude the regional option and show 
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 Balkans in Europe Policy Advisory Group (2015) Removing Obstacles to EU Accession: Bilateral Disputes 
in the Western Balkans, Report for European Fund for the Balkan, September 2015, 
http://balkanfund.org/removing-obstacles-to-eu-accession-bilateral-disputes-in-the-western-balkans/ 
36

 NATO (2007) NATO Review: NATO and the Balkans: The Case for Greater Integration, Date Accessed: 
16

th
 February 2016, Available at: www.nato.int/docu/review/2007/issue2/english/art3.html 

37
 International Monetary Fund (2015) The Western Balkans: 15 Years of Economic Transition, March 2015, 

www.imf.org/external/pubs/ft/reo/2015/eur/eng/pdf/erei_sr_030915.pdf 
38

 Although not strictly a PRO, an example of a similar approach in Europe is the organisation WEEE Europe 
(www.weee-europe.com/).  

http://balkanfund.org/removing-obstacles-to-eu-accession-bilateral-disputes-in-the-western-balkans/
http://www.nato.int/docu/review/2007/issue2/english/art3.html
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that a national policy framework and/or some form of bilateral/multilateral agreements 
may be possible and are worth considering further (see Section 7.3).   

The fact that political consensus may not be possible across the six countries does not 
automatically exclude the option for a regional PRO schemes or schemes. If producers 
feel that it is cheaper to discharge their obligations via a single regional PRO scheme – 
provided this is allowed within the national legislation of each country – then there is no 
reason why they could not choose to set up an independent scheme. While PROs may 
choose, depending on the economic case for doing so, to have certain WEEE categories 
treated in regional facilities, the lack of regional co-operation would make it unlikely for 
individual governments to want to invest in these facilities. Also, existing import 
restrictions on hazardous wastes would need to be relaxed. 

Table 7-2: Matrix of Options for Managing WEEE in the West Balkans with 
Preferred Options Highlighted in Green 

Element of EEE / WEEE 
Management System 

Possible Options 

Policy framework 
National policy 

framework for each 
country 

Bilateral / multilateral 
policy framework 

Regional policy 
framework across the 

West Balkans 

Management and financing 
structures  

PRO scheme(s) at the 
national level 

Bilateral / multilateral 
PRO scheme(s) 

Regional PRO scheme 

Collection Approach to be decided by PRO(s) 

Treatment 
One national 

treatment 
centre 

Multiple 
national 

treatment 
centres 

One regional 
treatment 

centre 

Multiple 
regional 

treatment 
centres 

Export all 
WEEE for 
treatment 

    

7.2.2 Management and Financing Structures 

7.2.2.1 National System 

A few countries already have a small number of local or national PRO schemes. In 
Section 6.3, it was suggested that the total number of PROs be limited so as to avoid 
excessive competition for what is estimated to be very limited volumes of materials, and 
so as to ensure that the density of logistics is kept such that collection schemes are 
efficient. Excessive competition for the small volume of WEEE may act to drive up 
collection and treatment costs due to increased inefficiencies in the collection / 
treatment systems that tend to benefit from economies of scale. The challenges of a 
single PRO – covering both B2B and B2C WEEE – can be mitigated if clear measures are 
put in place to ensure transparency and a free functioning market for the collection and 
treatment of WEEE. For instance, collection and treatment infrastructure may be 
procured by PROs via a transparent tender process with contracts being awarded for a 
limited period of time (contracts which are too short may prevent investment in 
infrastructure – see Appendix Section A.3.5). 
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If the PRO scheme is set up by industry, it would have to be monitored and audited to 
ensure that it is reporting correctly on the tonnages of WEEE collected and treated and 
that the full costs are being paid out to municipalities or local collection services. In the 
case of a privately operated PRO which has no ties to producers, it would be necessary 
to take measures to promote transparency and regular independent auditing to ensure 
the fees paid by producers are not artificially inflated. The governance arrangements for 
a privately owned PRO should include measures to promote transparency on costings 
(e.g. sharing of costs via agreed methodology) and a board of representative producers 
given a role in overseeing the activity of the organisation.39     

7.2.2.2 Bilateral / Multilateral System 

The need for efficient and effective coordination would likely mean that a single PRO 
scheme could operate across two or more countries where the governments have 
formed bilateral / multilateral agreements. As noted above, the PRO would have to be 
audited in order to ensure that conflicts of interests were closely monitored.  

7.2.2.3 Regional System  

While the regulations will have to be drafted and enforced at the national level, it is 
conceivable that producers could choose to meet their obligations by setting up their 
own regional PRO scheme. The EEE market is likely to be dominated by a relatively small 
number of manufacturers that are selling products across the West Balkans – a single 
point of contact for discharging their obligations may, therefore, be welcomed. Having a 
single PRO scheme could help to reduce administrative costs and ensure that producers 
are compliant with the regulations in each of the six countries. The European Recycling 
Platform (ERP) was the first pan-European organisation to implement the WEEE directive 
and now offers compliance for WEEE as well as batteries and packaging in 32 countries. 
Although not a PRO in itself, ERP operates compliance schemes in all 32 countries and 
through its EuropePlus package, producers can obtain coordinated compliance services 
that simplifies the complex regulatory environment caused by differences in obligations, 
registers and fees across countries.40 Similarly, the non-profit organisation, WEEE 
Europe, was set up in October 2013 and covers WEEE compliance in 15 Member States.41 
Both organisations offer a “one-stop-shop” for producers who have a presence in several 
European countries. WEEE Europe’s members include PRO organisations in each 
Member State that coordinate efforts on the ground.  
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 UK Department for Business Innovation and Skills (2013) Impact Assessment: Waste Electrical and 
Electronic Waste (WEEE) System, October 2013, 
www.gov.uk/government/uploads/system/uploads/attachment_data/file/249743/bis-13-1181-impact-
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 European Recycling Platform (2016) Home Page, Date Accessed: 13
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 June 2016, Available at: http://erp-
recycling.org/  
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 WEEE Europe (2016) Home Page, Date Accessed: 8
th

 February 2016, Available at: www.weee-
europe.com/1-1-home.html  
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In the West Balkans, where WEEE collection and treatment is less established, a regional 
PRO organisation could coordinate the collection and treatment of WEEE at the regional 
level instead of having this done by national PROs. A number of the West Balkan 
countries have already established PRO schemes and these may not take kindly to 
competition from a regional body: even so, in countries allowing for multiple schemes, 
such competition is, presumably, expected. A regional body could provide both 
economies of scale and efficiencies for producers, who would only have to deal with a 
single scheme. Given the relatively small volumes of projected WEEE arisings, it might 
make more sense to have a single regional PRO scheme rather than multiple schemes 
competing against each other.  

The main barrier to single regional PRO could be the variation in policy frameworks in 
the different countries: such an outcome is more likely in the case of harmonised policy, 
but harmonised policy across the whole region seems unlikely (see above). A lack of 
policy, or weak enforcement of existing policies, would allow producers to externalise 
these costs. It is, therefore, a prerequisite for this option that an effective policy regime 
be in place across the entire region. Given that the approach to managing WEEE across 
the West Balkans varies markedly, individual countries will have to progress with their 
own national or bilateral PRO schemes. Indeed, this will occur in isolation to what 
producers may decide further down the line. The reality is that once producers have 
registered with a national or bilateral PRO and familiarised themselves with the 
associated legislative regime, they are unlikely to be interested in forming an entirely 
new regional PRO that may still require national actors in each country to undertake 
their work.           

Given the long lead in time and the significant uncertainty around whether producers 
may or may not decide to set up a regional PRO scheme, this option is considered to be 
unviable at present.        

7.2.2.4 Summary 

The options matrix is updated in Table 7-3 in light of the discussions above. It is believed 
that the only viable options for the management and financing of WEEE collection and 
treatment schemes are at the national level or as part of a bilateral /multilateral scheme. 
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Table 7-3: Matrix of Options for Managing WEEE in the West Balkans with 
Preferred Options Highlighted in Green 

Element of 
EEE / WEEE 

Management 
System 

Possible Options 

Policy 
framework 

National policy framework for 
each country 

Bilateral / multilateral policy 
framework 

Regional policy framework 
across the West Balkans 

Management 
and financing 
structures  

PRO scheme(s) at the 
national level 

Bilateral / multilateral PRO 
scheme(s) 

Regional PRO scheme 

Collection Approach to be decided by PRO(s) 

Treatment 
One national 

treatment 
centre 

Multiple 
national 

treatment 
centres 

One regional 
treatment 

centre 

Multiple 
regional 

treatment 
centres 

Export all WEEE 
for treatment 

 

7.2.3 Collection of WEEE 

It was noted above that responsibility for collecting WEEE should be left to producers. 
This section, therefore, does not aim to provide categorical recommendations for how 
materials should be collected, but rather explores what the possible options could look 
like and how these may support municipal recycling infrastructure in the West Balkans.    

Some WEEE products have a net economic value at the end of their lives while others do 
not. For instance, certain products, such as large domestic appliances, have a net scrap 
value (i.e. the value of the components/materials contained within the product exceed 
the cost of subsequent treatment and transport). Many of these products are already 
being taken by householders to licensed and unlicensed treatment facilities in exchange 
for cash payments. Other WEEE products cost more to treat – particularly when treated 
in accordance with minimum environmental and health & safety standards – than the 
value that can be derived from their associated materials (e.g. CRT or flat panel 
televisions).  

The collection infrastructure for B2C WEEE varies across the West Balkans and even 
across different areas within individual countries. It is likely that products which have a 
net scrap value are already being captured quite successfully, either through households 
delivering them directly to treatment facilities, or via informal waste pickers. For the 
other WEEE categories producers / PROs may have to consider using retailer take back 
schemes and allow householders to deliver items free of charge at civic amenity sites / 
recycling centres. If the category specific WEEE recycling targets are to be met additional 
effort will have to be invested in the collection infrastructure so that it covers all forms 
of WEEE. 

A network of drop-off centres, such as containerparks / civic amenity sites, will likely 
have to be introduced to make it easier for households to deliver some of their larger 
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WEEE items for collection. These centres appear to be relatively fewa and far between in 
the region at present. PROs operating within a country should pay municipalities for 
storing and managing the WEEE that is deposited at their facilities, and organise for the 
materials to be collected by licensed treatment facilities. Arguably, producers should 
also help fund part of the construction costs for developing new facilities (this also 
includes producers of, for example, packaging materials, batteries and other 
materials/products covered by EPR legislation which are likely to be delivered to these 
sites). If there is more than one PRO operating in a country, or across a region, then the 
PROs may have to set up contracts with individual municipalities to gain exclusive rights 
to the WEEE. This, however, requires the development of a clearinghouse (Appendix 
Section A.3.3.1) to ensure that PROs, who are obliged to meet their recycling targets, do 
not collect ‘excess’ materials at the expense of other PROs who then fail to meet their 
targets (the targets are typically based on the proportion of WEEE placed on the market 
by the members of each PRO). 

In the longer term, producers / PROs may also have to consider whether it is necessary 
to help fund municipal services to provide a door-to-door collection service for WEEE. A 
more comprehensive service may be required in order to achieve the 85% collection 
target set out in the WEEE Directive. Penalties for producers who fail to meet the target 
will have to be put in place and enforced so that they are incentivised to continue 
making investments in the collection service and network of collection points. Achieving 
the higher collection rates will require a system which is convenient for households to 
use and investments in communication programmes that clearly explains to households 
how to safely discard of their unwanted EEE.          

In terms of B2B WEEE, businesses should be required – when products are not already 
managed by an asset management company – to discard of their unwanted products in 
an appropriate fashion and to organise collections by licensed personnel.42 These 
materials should then be taken to licensed treatment facilities who would be expected 
to provide evidence to the PROs that the materials had been collected and treated 
appropriately. Many companies make use of asset management companies to deal with 
their EEE (particularly IT equipment). Given that companies sometimes replace products 
in bulk, often well before the they have reached their end of life, these asset 
management companies can often reuse / sell products (possibly after some form of 
refurbishment / repair). Products that have reached their end-of-life and need to be 
discarded would then have to be dealt with in the appropriate fashion (i.e. sent to a 
licensed WEEE treatment facility).       

The informal sector plays a key role in terms of collecting materials for recycling in the 
West Balkans and there is no reason why this should not continue.  For example, a 
Serbian PRO, Božić i Sinovi in Pančevo, reported that approximately 70% of their WEEE is 
delivered via informal collectors. Božić i Sinovi have stated that, if the state 
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administration would pay the corresponding subsidies on a regular and predictable basis, 
it could hire its external collectors as permanent staff. The challenge with the informal 
sector is to get the waste pickers to deliver their materials to licensed facilities. Efforts 
will have to be made to ensure that unlicensed facilities, or licensed facilities which are 
in breach of the conditions set out in their permit, are forced to either achieve 
compliance or close their operations. In the short-term, while there is likely to be 
substantial competition from illegal activity, licensed facilities will need to ensure that 
they can offer the same – if not a slightly higher – financial incentives to ensure that 
materials are brought to their facilities.      

The Global Alliance of Waste Pickers has helped to develop regional and international 
networks of waste pickers who are increasingly seeking to achieve greater recognition 
for their contribution to recycling and the waste sector in general.43 There are a number 
of health & safety and environmental concerns associated with handling WEEE and, as 
far as possible, these informal networks could be used as a means of offering training 
and providing safety equipment/tools. Formalising relationships with such groups / 
networks could be a good transition strategy in the region and would allow time for 
more formalised collection systems to develop. 

7.2.4 Treatment of WEEE 

A recurring issue in the waste sector is that materials will not be separately collected if 
there is insufficient capacity to treat or recycle the material that is being separately 
collected. Conversely, the business case for building new waste treatment facilities is 
made far more challenging if there is insufficient waste being collected, or, indeed, if the 
total arisings in the catchment area are simply too small to sustain a facility of a 
particular size. There is, therefore, a catch-22 situation where investments in collection 
infrastructure will not be made until there is sufficient treatment capacity available (at a 
reasonable cost) and vice versa.  This can lead to ‘paralysis’ where investors are unwilling 
to invest in either collection or treatment infrastructure – ideally, therefore, one needs 
both to happen at the same time. The EPR principle is intended to provide the necessary 
financial backing to make these investments in a coordinated manner.      

The Project Specification is clearly interested in the options that exist for treating WEEE 
within the West Balkans and whether this should be undertaken at a national or regional 
level. This has been reflected in the range of options presented in Table 7-1. It is worth 
considering some key issues which affect the decisions as to how WEEE is treated:  

1) The decisions regarding how WEEE should be treated are, in all countries we 
have reviewed, as well as the countries of the region that have established 
legislation, a matter for the relevant PROs / licensed operators to determine. 
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 Global Alliance of Waste Pickers (2015) Home Page, Date Accessed: 2
nd

 February 2016, Available at: 
http://globalrec.org/  
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In general, it is not a matter where the state intervenes to direct collected 
WEEE to specific facilities.  

2) A clear direction of collected WEEE into one treatment facility is made most 
likely where one licensed operator exists in the country: if there is 
competition for the collection of WEEE, then there is a corresponding 
uncertainty in the quantity of WEEE collected by different operators from 
one year to the next. 

3) The quantity of WEEE arising, and more importantly, the quantity collected in 
the region as a whole, is likely to be relatively small for the foreseeable 
future. To the extent that the dispersed nature of the collection and the 
difficult terrain for transport make it difficult to justify transporting whole 
WEEE to regional scale facilities, then the case for regional level 
infrastructure seems relatively weak. 

4) Specialist treatment will, on the other hand, be required for some materials 
where there is no existing possibility for appropriate treatment through 
manual processes. For such specialised treatment, such as some of those 
activities mentioned under Annex VII of the WEEE Directive, then solutions 
will need either to be found outside the region, or investments might be 
made within the region, potentially looking to import materials (from outside 
the region) for treatment in the interim. This possibility is made difficult at 
present by the ban on import of hazardous wastes in place in all countries of 
the region at present. In any event, such investments would be expected to 
be motivated by private sector interest in terms of fulfilling a perceived need, 
but there may be an argument for one or more countries in the region 
seeking to encourage such investment on the basis of the case for economic 
development and employment. 

The sections below present a number of arguments about how the treatment of WEEE 
may best be managed given the investments which have already been made by some 
countries and the discussions presented above. Again, this discussion is not intended to 
pre-empt what producers may decide to do in practice, but simply aims to explore some 
of the options that are available. 

7.2.4.1 National Treatment Facilities 

Analysis presented in Appendix A.4.0 estimates what quantity of WEEE will have to be 
separately collected and sent for treatment at licensed facilities if the targets are to be 
met. This analysis assumes that Montenegro and Serbia will take steps to achieve the 
target by 2025, whereas Albania, Bosnia and Herzegovina, the Former Yugoslav Republic 
of Macedonia, and Kosovo will achieve the target by 2030 (this reflects differences in 
their baseline starting positions). The analysis suggests that, across the West Balkans, an 
estimated 81 thousand tonnes of WEEE will have to be collected and sent to licensed 
treatment facilities in 2020, rising to 118 thousand tonnes in 2025, and 150 thousand 
tonnes in 2030 (Figure 7-3). The majority of this WEEE is projected to arise in Serbia (54% 
of the total in 2014, falling to 38% in 2030), followed by Bosnia and Herzegovina (14% of 
the total in 2014, rising to 19% in 2030), and Albania (12% of the total in 2014, rising to 
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15% in 2030). A breakdown of the projected tonnages, by country and WEEE category, 
that will have to be collected in order to meet the 85% collection target is presented in 
Table 7-4.  

It is worth noting that these tonnages are based on the optimistic assumption that rapid 
and steady progress will be made in capturing WEEE for treatment at licensed facilities. 
This is not guaranteed and these tonnages may, therefore, overestimate what could 
realistically be captured as there will be competition for materials from various informal 
and formal operators.  

Figure 7-3: Projected Amount of WEEE Collected in the West Balkans to 
Achieve European Collection Targets (2014 – 2030) 

Note: It was assumed that Serbia and Montenegro would achieve the collection targets by 2025 and the 
remaining countries by 2030 

  

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Serbia 21,600 24,768 27,136 31,291 33,755 37,427 39,973 42,518 45,709 47,609 51,827 52,944 53,845 54,778 55,743 56,742 57,776

Montenegro 1,590 1,801 2,181 2,401 2,735 3,117 3,399 3,717 4,021 4,501 4,758 5,512 5,653 5,797 5,945 6,098 6,255

FYROM 3,160 3,866 4,597 5,318 6,248 7,076 7,991 8,850 9,835 10,831 11,811 13,577 14,825 16,136 17,516 18,967 20,493

Kosovo 3,259 3,825 4,412 5,020 5,653 6,306 6,980 7,677 8,397 9,143 9,915 10,716 11,546 12,407 13,301 14,230 15,195

Bosnia and Herzegovina 5,686 6,703 7,758 8,880 10,062 11,285 12,553 13,868 15,231 16,646 18,115 19,639 21,223 22,869 24,580 26,359 28,209

Albania 4,593 5,421 6,295 7,200 8,135 9,102 10,101 11,135 12,206 13,315 14,464 15,655 16,890 18,171 19,501 20,882 22,315

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

To
n

n
e

s 
C

o
lle

ct
e

d



  67 

. 

Table 7-4: Quantity of WEEE Requiring Collection in the West Balkans to 
Achieve European Collection Targets  

WEEE Stream 2015 2020 2025 2030 

ALBANIA 

Temperature 
exchange 

1,641 2,147 2,745 3,459 

Screens 308 1,079 1,850 2,621 

Lamps 18 118 234 372 

Large equipment 2,875 3,963 5,329 7,042 

Small equipment 464 2,393 4,809 7,847 

Small IT 115 401 688 974 

Total 5,421 10,101 15,655 22,315 

BOSNIA AND HERZEGOVINA 

Temperature 
exchange 

1,900 2,498 3,235 4,127 

Screens 408 1,426 2,445 3,464 

Lamps 21 136 273 438 

Large equipment 3,652 5,017 6,798 9,044 

Small equipment 571 2,946 5,980 9,849 

Small IT 151 530 909 1,287 

Total 6,703 12,553 19,639 28,209 

KOSOVO 

Temperature 
exchange 

1,315 1,689 2,127 2,644 

Screens 194 680 1,166 1,651 

Lamps 15 95 185 290 

Large equipment 1,898 2,590 3,474 4,595 

Small equipment 330 1,673 3,330 5,401 

Small IT 72 253 433 614 

Total 3,825 6,980 10,716 15,195 

FORMER YUGOSLAV REPUBLIC OF MACEDONIA 

Temperature 
exchange 

1,200 1,894 2,852 4,124 

Screens 200 665 1,200 1,700 

Lamps 16 128 234 340 

Large equipment 2,088 3,472 5,453 7,960 

Small equipment 302 1,623 3,479 5,859 

Small IT 60 210 360 510 

Total 3,866 7,991 13,577 20,493 

MONTENEGRO 

Temperature 
exchange 

500 704 918 1,083 
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WEEE Stream 2015 2020 2025 2030 

Screens 118 356 595 595 

Lamps 8 46 170 170 

Large equipment 856 1,173 1,753 2,083 

Small equipment 269 967 1,821 2,069 

Small IT 50 153 255 255 

Total 1,801 3,399 5,512 6,255 

SERBIA 

Temperature 
exchange 

7,850 9,382 11,119 12,086 

Screens 1,345 4,073 6,800 6,800 

Lamps 77 464 850 850 

Large equipment 12,132 14,855 17,067 19,000 

Small equipment 2,859 9,673 15,408 17,341 

Small IT 505 1,527 1,700 1,700 

Total 24,768 39,973 52,944 57,776 

Total for West 
Balkans 

46,384 80,997 118,044 150,243 

Note: It was assumed that Serbia and Montenegro would achieve the collection targets by 2025 and the 
remaining countries by 2030. 

 

This section looks at the feasibility for the national treatment of WEEE arising within 
each country. Of the three treatment systems summarised in Table 6-2, only System 2 
and 3 are likely to be viable as the volumes of waste arising in each country, other than 
for Serbia, are too small to justify the construction of a large scale mechanical treatment 
plant. Opting for smaller scale manual dismantling facilities with the export of the output 
fractions would appear to make the most sense for a situation where each country chose 
to treat its own WEEE. A detailed multi-criteria analysis of 12 alternative WEEE 
management services conducted for Cyprus suggested a similar approach.44 As with the 
Balkan countries, Cyprus is projected to have very small WEEE arisings and has limited 
treatment infrastructure (Figure 5-4).45 The study scored and ranked the 12 systems 
based on their performance and efficiency and concluded that the system most suitable 
for Cyprus would be one based on partial disassembly with forwarding of recyclable 
materials to the existing market. This is consistent with the ‘best-of-2-worlds philosophy’ 
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 Rousis, K., Moustakas, K., Malamis, S., Papadopoulos, A., and Loizidou, M. (2008) Multi-Criteria Analysis 
for the Determination of the Best WEEE Management Scenario in Cyprus, Waste Management, Vol.28, 
No.10, pp.1941–1954 
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 United Nations University, Statistics Netherlands, Bio Intelligence Services, and Regional Environmental 
Centre (2014) Study on Collection Rates of Waste Electrical and Electronic Equipment (WEEE): Possible 
Measures to be Initiated by the Commission as Required by Article 7(4), 7(5), 7(6) and 7(7) of Directive 
2012/19/EU on WEEE, Report for DG Environment of the European Commission, October 2014 
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which suggests that emerging economies may benefit undertaking manual dismantling 
and exporting complex / hard to treat components (see Appendix Section A.3.5 for 
further details). 

An industry contact suggested that smaller treatment facilities, with a capacity of about 
1 to 1.5 tonnes per hour, do exist in Western Europe but that they are less common. It 
was suggested that this could be reduced to about 0.5 tonnes per hour but that this 
would be highly depended on labour costs. If these smaller facilities are run in double or 
triple shifts, the annual capacity could amount to about 10,000 tonnes.46 This is small but 
could be economically viable depending on the auxiliary equipment built in and the 
prevailing cost of labour. Given the low cost of labour in the West Balkans it would make 
sense to invest in manual sorting facilities that are located closer to the larger urban 
centres where the majority of WEEE is likely to be produced. Figure 7-4 shows the 
population density in the West Balkans and it can be seen that the areas of higher 
density – that is, areas with a population density greater than 200 inhabitants per km2 – 
are relatively concentrated.  

In a region with low labour costs and high unemployment there would be a stronger 
argument for investing in a more decentralised network of facilities that undertake 
manual dismantling/sorting operations. Such facilities require lower capital investments 
and, assuming they are well run, will produce higher quality output materials (see 
Appendix Section A.3.5.3). Given the slowdown in the global economy and the fall in the 
value of secondary materials there is a growing focus on the quality of secondary 
materials (as subsequent reject losses and processing costs are lower). Improved quality 
could provide a competitive advantage over areas which have invested in mechanical 
sorting.  

Figure 5-1 and Figure 5-3 show that in the short- to medium-term, the amount of WEEE 
that is likely to be captured in Kosovo, the Former Yugoslav Republic of Macedonia and 
Montenegro is going to be very small. In these countries it may be necessary to consider 
exporting certain WEEE streams that cannot readily be treated within their borders. 
Alternatively, as discussed in the next section, there may be scope for setting up a 
regional hub based on bilateral or multilateral agreements.    

One issue with having a larger number of smaller facilities across the region is that these 
may be harder to monitor and control than just a few larger facilities. In order to ensure 
that minimal health & safety and environmental standards are maintained it would be 
necessary to have a functioning permitting and monitoring scheme in place with 
appropriate sanctions for facilities that breach their permit conditions.  

It is believed that a network of manual dismantling facilities that are licensed and 
authorised by the competent authority to provide evidence is likely to be the best 
approach. These facilities will require much lower capital investments than mechanical 
sorting facilities and will, therefore, be in a position to respond more rapidly to changes 
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in market conditions. It is the project team’s view that the private sector should be 
responsible for setting up these facilities in response to local demand and they can then 
seek to gain official approval as part of their licensing procedures. It is ultimately up to 
producers to decide how WEEE should be treated based on local conditions and the 
economic case for different options that may be available to them. Producers could 
then, either individually or collectively via PROs, choose to contract directly with 
privately run treatment facilities.     

Figure 7-4: Population Density in the West Balkans (2007) 

 Source: European Environment Agency (2010) Population Densities Across the Western Balkans, Date 
Accessed: 2

nd
 February 2016, Available at: www.eea.europa.eu/data-and-maps/figures/population-

densities-across-the-western-balkans 

 

7.2.4.2 Regional Treatment Facilities 

Where bilateral or multilateral agreements can be set up it may make sense to invest in 
regional treatment hubs – that is, in a number of regional treatment centres. In Section 
7.2.1 it was suggested that the most feasible options for bilateral agreements on the 
overarching policy framework would be between Serbia and Montenegro, and Kosovo 
and the Former Yugoslav Republic of Macedonia.   
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Bilateral Agreements between Serbia and Montenegro 

The business case for all waste treatment plants depends on having a secure supply of 
waste materials as all revenues are derived from this throughput (e.g. through the 
charging of gate fees, the sale of secondary materials, generation of power and so on). 
Industry contacts in Western Europe reported that investment in a mechanical 
treatment facility would require a throughput of at least 20,000 tonnes per annum (such 
a facility could treat all WEEE streams).47 Once the required hazardous components have 
been removed (e.g. liquids and gasses), large WEEE items, for instance, fridges and 
freezers, are processed in larger shredders such as those used for cars and regular metal 
scrap (Section A.3.5.2). Across the West Balkans as a whole, large equipment is 
estimated to make up 28% (by weight) of WEEE arisings in 2014, rising to 33% in 2030 
(Figure 5-5 and Figure 5-6). This ultimately reduces the amount of material that may be 
available for treatment at these types of facilities.  

Table 7-4 shows that the amount of material that may theoretically be captured for 
treatment across Serbia and Montenegro would be sufficient to justify a mechanical 
treatment facility. However, this would require shipping material to a single facility over 
quite considerable distances, along what can be a challenging road network.48 There are 
also already at least four licensed WEEE treatment facilities operating in Serbia with a 
total licensed capacity of 77,000 tonnes per annum (Table 7-5).49 It would, therefore, 
appear to make little sense to construct a new facility as all of these facilities were 
operating at well under their licensed capacity in 2010. Although the facilities are each 
licensed to process between 12,000 and 25,000 tonnes per annum, their actual 
maximum operating capacity is likely to be lower than this at present. Further 
investments would, therefore, be required to extend the existing facilities if more 
materials started to become available through more formalised collection networks. 
Extending the existing facilities should be funded by producers (e.g. if the facility won a 
contract from a PRO to treat a guaranteed volume of waste over an extended period, it 
could more easily justify making the necessary capital investments).     
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 For example, personal communication Staffan Johansson, Stena Technoworld, September 2015 
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 European Commission (2012) South East European Transport Axis Cooperation: WP5 - Mobility Report in 
the SEETAC Study Area, July 2012,  www.southeast-europe.net/document.cmt?id=371 
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 It was not possible to obtain details on the WEEE categories being treated at these facilities and whether 
they were operating in accordance with EU standards.     

http://www.southeast-europe.net/document.cmt?id=371
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Table 7-5: Licensed WEEE Treatment Facilities in the West Balkans 
(Identified as Part of the National Waste Assessments) 

Company Country City 

Total Licensed 
Capacity 

(tonnes per 
year) 

Number of 
Employees 

Actual 
Throughput 

(tonnes) 

ZEO Eco-systems Ltd
1 Bosnia and 

Herzegovina 
Sarajevo unknown unknown unknown 

F-Grupacija DOO 

Former 
Yugoslav 
Republic of 
Macedonia 

Skopje unknown unknown Approx. 1,300
2
 

Eurosteel Kosovo Peja unknown unknown Approx. 1,000 

Jugo-Impex E.E.R.  

Serbia
3 

Niš 25,000 145-200 2,200 

SET Reciklaža  Belgrade 15,000 40 2,100 

Božić i Sinovi Pančevo 25,000 40 1,184 

Eko-Metal Vrdnik 12,000 30 1,200 

Notes:  

1. ZEO Eco-systems also acts as a PRO in the Federation of Bosnia and Herzegovina and it is understood 
that they undertake some treatment.  

2. The site can process up to 5 tonnes per day (260 working days × 5 tonnes = 1,300 tonnes per annum). 

3. Actual throughput figures related to 2010. Information obtained from: International Labour 
Organisation (2014) Tackling Informality in E-waste Management: The Potential of Cooperative 
Enterprises, 
www.ilo.org/wcmsp5/groups/public/@ed_dialogue/@sector/documents/publication/wcms_315228.pdf 

 

http://www.ilo.org/wcmsp5/groups/public/@ed_dialogue/@sector/documents/publication/wcms_315228.pdf
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Figure 7-5: Location of Licensed WEEE Treatment Plants in the West 
Balkans (Identified as Part of the National Waste Assessments) 

 

Source: Map obtained via Wikimedia Commons, Date Accessed: 21
st

 February 2016, Available at: 
https://commons.wikimedia.org/wiki/File:Balkans2010.png  

Given the competition between existing facilities in Serbia and the transport distances, it 
is unlikely that there will be sufficient tonnages available to justify the capital 
expenditures required to build a single mechanical sorting plant. The costs of labour, as 
noted above, may also favour manual first stage dismantling.   

The interviews conducted with industry as part of this study found that multinational 
companies operating in Western Europe often move WEEE across borders for treatment 
in neighbouring countries. They do this when operating in multiple countries and where 
the volume of WEEE generated is sufficient. An example of this is the Swedish company, 
Stena, which has its largest treatment facility in Halmstad (South West Sweden) but sees 
the Oslo region in Norway as its ‘home market’ as the distance is shorter (430 km) than 
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to Stockholm (501 km). Stena also reported that they are setting up several collection 
points in Denmark to increase the volume of captured material to justify transporting it 
to Halmstad. Another example was provided for Belgium where 35% of fridges are 
reportedly being sent to Germany for treatment.50  

Another industry expert stated that an aggravating factor for the international 
collaboration in the treatment of WEEE is the rather high transport costs of collected 
WEEE (largely due to its volume). It was noted, however, that for the output fractions 
generated from the initial dismantling and shredding of WEEE it was considerably more 
cost efficient, and often essential, to export the materials for reprocessing. Examples of 
such collaborations is dismantled LCDs from different plants within Sims group, which 
are sent to a dedicated recycling facility in Holland, and mixed recyclable plastics which 
are sent for further sorting in a plant in Germany.51 Another example is circuit board 
components, which can only be reprocessed at one or two large facilities. These facilities 
consequently receive material from all over Europe.     

Transport distances (by road) between the six capital cities and Niš are presented in 
Table 7-6. These distances will likely make it prohibitively expensive to transport large 
amounts of WEEE that have not undergone some form of pre-treatment. Secondary 
materials and components could be transported for treatment abroad far more cost 
effectively. Producers would be best placed to decide on where and how materials are 
treated and, therefore, no specific suggestions are made here.  

The current ban on importing hazardous waste in each of the six countries remains a 
barrier to cross border movement of WEEE. For example, at the regional workshop held 
as part of this study, a stakeholder reported that they had attempted to import WEEE 
from the Former Yugoslav Republic of Macedonia for treatment in Serbia. Despite the 
treatment capacity being available within a licensed facility this was blocked due to the 
ban on importing hazardous waste. This scope of this ban would have to be relaxed – for 
example, by exempting certain products covered by producer responsibility legislation – 
to enable the free movement of WEEE in the region. This would be a prerequisite for 
establishing any form of regional treatment facilities.  

Bilateral Agreement between Kosovo and the Former Yugoslav Republic of 
Macedonia 

Assuming the collection target of 85% is achieved by 2030 in both the Former Yugoslav 
Republic of Macedonia and Kosovo, the projected amount of WEEE that will be captured 
and sent for treatment at licensed facilities is still very small and unlikely to warrant 
investment in a mechanical sorting plant (Table 7-4). It is, therefore, likely that producers 
may focus on manual dismantling processes, although alternative options may well exist 
once conditions on the ground are examined more closely.  
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Table 7-6: Distance by Road between Capital Cities in the West Balkans, 
Including Niš (km) 
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Albania Tirana 
 

389 292 256 159 732 485 

Bosnia Sarajevo 389 
 

471 409 230 293 530 

Former 
Yugoslav 
Republic of 
Macedonia 

Skopje 292 471 
 

87 358 434 214 

Kosovo Prishtina 256 409 87 
 

319 519 290 

Montenegro Podgorica 159 230 358 319 
 

430 411 

Serbia Belgrade 732 293 434 519 430 
 

237 

Serbia Niš 485 530 214 290 411 237 
 

Source: Data extracted from google maps 

 

7.2.4.3 Specialist Regional Treatment Facility 

There may be scope for investing in a specialist treatment plant that could sort plastics 
based on whether or not they contain brominated flame retardants. The case for such a 
facility would have to be driven by market conditions and coordination between private 
actors. As discussed in Appendix Section A.3.5.9, plastics containing more than 2,000 
ppm of bromine cannot be recycled via normal channels, but must be sorted out 
mechanically and sent for treatment at specialist facilities. An industry expert, contacted 
as part of this study, suggested that in order to justify the capital expenditures required 
for a mechanical sorting line with the appropriate technology to sort plastics and screen 
out materials containing elevated brominated substance, an operating capacity of at 
least 25 to 35 thousand tonnes of plastics per annum would probably be required.52 This 
was a single estimate and it was not possible to confirm whether this was correct or 
whether the technology could be cost effective for lower volumes of throughput.     

                                                      

 
52

 Personal communication, Mikael Lekbeck, Sims Recycling solutions, December 2015 



  76 

It is possible to estimate the amount of secondary plastics that may be captured in the 
region based on the following: 

 The total amount of WEEE projected to be arising by each category; 

 The average material composition of WEEE; and 

 The average amount of plastic that can effectively be recovered from the 
WEEE.     

The total WEEE arisings in each country were based on the projections presented in 
Section 5.0. Information on the average material composition of WEEE and likely capture 
rates were obtained from research undertaken by the United Nations University (Table 
7-7).53 According to this research, 60% of plastics, on average, can be recovered from 
WEEE. Based on these assumptions the amount of secondary plastics arising across the 
region were estimated and the results are presented in Table 7-8.  

This analysis would suggest that even if one were to assume 100% capture and 
treatment of all the WEEE in the region, the amount of plastics that could be recovered 
would be less than 20,000 tonnes in 2015, rising to just under 26,000 tonnes in 2030. 
Thus, unless materials could be drawn in from other countries, it is very unlikely that a 
robust business case could be built for funding such a facility. However, it may be 
possible to export materials in the short-term while collection networks in the Balkans 
are established/improved and opportunities for importing materials from neighbouring 
Member States explored in more detail. This could help to secure more materials and 
justify investing in a specialist treatment facility to sort plastics within the region.  

Although not assessed here in detail, there may also be scope for specialist treatment 
facilities that, for example, for degassing fridges or to safely treat mercury containing 
equipment. Such treatment processes are required under the WEEE Directive (Annex 
VII), and their nature is such that, given the quantities of WEEE likely to be collected in 
future years in some of the countries, there is unlikely to be a commercial case for 
establishing facilities in each country. It may also be that there is scope to draw in 
additional materials from other countries, especially if near neighbours do not have the 
necessary treatment infrastructure themselves.    

                                                      

 
53

 United Nations University, Statistics Netherlands, Bio Intelligence Services, and Regional Environmental 
Centre (2014) Study on Collection Rates of Waste Electrical and Electronic Equipment (WEEE): Possible 
Measures to be Initiated by the Commission as Required by Article 7(4), 7(5), 7(6) and 7(7) of Directive 
2012/19/EU on WEEE, Report for DG Environment of the European Commission, October 2014, p. 142/143 
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Table 7-7: Plastic Composition of Different WEEE Categories 

Type of Plastic 
Temperature 

Exchange 
Screens Lamps 

Large 
Equipment 

Small 
Equipment 

Small IT 

General plastics 0.85% 14.97% 2.08% 15.70% 39.38% 29.61% 

PE 0.00% 1.28% 0.00% 0.00% 0.00% 0.00% 

PET 0.00% 0.26% 0.00% 0.00% 0.00% 0.00% 

PS 6.91% 0.00% 0.00% 0.00% 0.00% 0.00% 

PUR 9.75% 0.00% 0.00% 0.31% 0.00% 0.00% 

PVC 0.06% 0.86% 0.00% 0.35% 0.14% 0.21% 

Other plastics 0.00% 0.00% 0.00% 0.00% 0.03% 0.02% 

 Total 17.57% 17.35% 2.08% 16.36% 39.55% 29.84% 

Source: United Nations University, Statistics Netherlands, Bio Intelligence Services, and Regional 
Environmental Centre (2014) Study on Collection Rates of Waste Electrical and Electronic Equipment 
(WEEE): Possible Measures to be Initiated by the Commission as Required by Article 7(4), 7(5), 7(6) and 7(7) 
of Directive 2012/19/EU on WEEE, Report for DG Environment of the European Commission, October 2014, 
p. 142 

Table 7-8: Estimated Amount of Secondary Plastics Generated from 
Treating WEEE in the West Balkans (Tonnes) 

Type of Plastic 2015 2020 2025 2030 

General plastics 16,706 18,501 19,669 22,050 

PE 152 151 152 152 

PET 30.3 30 30 30 

PS 967 1,076 1,202 1,344 

PUR 1,436 1,600 1,789 2,004 

PVC 235 252 268 292 

Other plastics 8.0 8.8 9.2 10.3 

 Total 19,533 21,619 23,119 25,881 

 

7.2.4.4 Summary 

The options matrix presented in Table 7-9 has been updated in light of the discussions 
on treatment presented above. Without pre-empting decisions that may be taken by 
producers in the region, it is believed that even under the suggested bilateral 
agreements, it would make sense for the countries involved to dismantle and sort their 
own WEEE manually in a network of national or regional treatment centres. A number of 
such facilities already exist in the region and this will eliminate the need to export all 
WEEE for treatment (although some output fractions and certain components may have 
to be exported for treatment following an initial phase of pre-treatment). Producers, or 
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at least those operating on their behalf, will naturally have a far better understanding of 
the actual quantities of WEEE being collected in different areas and what treatment 
options are available in the vicinity. This study cannot hope to set out exactly where this 
treatment should take place.    

Table 7-9: Matrix of Options for Managing WEEE in the West Balkans with 
Preferred Options Highlighted in Green 

Element of EEE / WEEE 
Management System 

Possible Options 

Policy framework 
National policy framework for 

each country 
Bilateral / multilateral policy 

framework 

Regional policy 
framework across 
the West Balkans 

Management and 
financing structures  

PRO scheme(s) at the national 
level 

Bilateral / multilateral PRO 
scheme(s) 

Regional PRO 
scheme 

Collection Approach to be decided by PRO(s) 

Treatment 

One 
national 

treatment 
centre 

Multiple national 
treatment 

centres 

One 
regional 

treatment 
centre 

Multiple regional 
treatment 

centres 

Export all WEEE 
for treatment 

 

7.3 Consideration of ‘Vertical Options’ 

The discursive analysis presented above culminated in a number of discreet options 
being selected at each tier of the WEEE management system. In terms of the overall 
policy framework, it was argued that the only viable options are likely to be: 

 An approach based on independent action being taken within each of the six 
countries (which is largely the approach being taken at present); or 

 Bilateral agreements between Serbia and Montenegro, and Kosovo and the 
Former Yugoslav Republic of Macedonia (with the option for Albania and/or 
Bosnia and Herzegovina to join at a later date as part of wider multilateral 
agreement).    

The policy framework sets the overarching approach to the management of WEEE and 
forms the foundation for any option. Two approaches to managing WEEE in the region 
emerge from the analysis. These approaches are governed by what is likely to be 
politically feasible in terms of collaboration between the six West Balkan countries 
covered by this study. The two approaches are summarised in Table 7-10 as vertically 
aligned ‘systems’. The specific elements of each system are described below.            
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Table 7-10: Shortlist of Options for Managing WEEE in the West Balkans 

Element of EEE / WEEE 
Management System 

System Options 

SYSTEM 1 

National WEEE Management 
Systems 

SYSTEM 2 

Bilateral WEEE Management 
Systems 

Policy framework 
National policy framework for 

each country 
Bilateral policy framework 

Management and financing 
structures  

PRO scheme(s) at the national 
level 

Bilateral PRO scheme 

Collection Approach to be decided by PRO(s)
1 

Treatment Approach to be decided by PRO(s)
2 

Note:  

1. Section 7.2.3 explored a few approaches that could be taken, including collections via civic amenity 
sties and retail takeback schemes. 

2. Section 7.2.4 explored a number of possible options, with multiple national treatment centres likely to 
be one that will continue to dominate. 

 

7.3.1 System 1 – National WEEE Management Systems 

As discussed in the preceding sections and noted in Table 7-10, PROs are generally best 
placed to decide how WEEE should be collected and treated. Nevertheless, a few options 
were examined to show how this may be done, but these are simply suggestions that 
could be explored by producers, if they have not already done so. Figure 7-6 provides an 
example of how the B2C WEEE management systems could look like in each country if 
PROs decided to collect materials via retail takeback schemes and municipal collection 
schemes (e.g. via civic amenity sites and / or door-to-door collections).  

7.3.1.1 Business to Consumer WEEE 

Figure 7-6 shows the flow of EEE, WEEE, and finances, and also identifies the actors 
between which some form of contract or agreement will have to be put in place. Central 
to the scheme is the PRO, which discharges the obligations placed on producers by the 
national policy framework. PROs are obliged to be licensed with the competent authority 
and should pay an annual license fee in order to help cover the state’s administrative 
costs associated with running the WEEE management scheme. Producers also have to 
register with the competent authority and may have to pay a small fee too. Where these 
producers take on individual responsibility for their materials then they would effectively 
fulfil the role played by the PROs. It is recommended that the number of PROs be limited 
and possibly restricted to one organisation in countries that have not yet provided 
licenses for a company to operate as a PRO (i.e. System Operator). 
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It has been suggested that B2C WEEE could be collected via retail returns and municipal 
collection services (via civic amenity sites / recycling centres and/or door-to-door 
collection services). In the West Balkans households also sell unwanted products directly 
to treatment facilities where they can earn money based on the scrap value of the 
product they are discarding. Municipalities (or contractors operating on their behalf) 
would potentially conclude a contract with the PROs to guarantee that they make 
available all of the WEEE that is delivered to their facilities. In exchange for this, a 
proportion of the costs of developing the sites, and all the WEEE-related costs of 
operating these sites would have to be paid by producers (with the funds being 
distributed through PROs). The current network of civic amenity sites in the majority of 
the countries is insufficient to enable the collection targets set out in the WEEE Directive 
to be achieved. A much denser network of facilities will be required, particularly in urban 
areas, to make it easier for households to access the facilities and drop off their 
unwanted WEEE. Producers of WEEE, as well as producers of other products which end 
up in the municipal waste stream, should contribute to the financial costs associated 
with developing a network of sites that would allow them to meet their recycling targets.  

Some of the WEEE collected at civic amenity sites may hold a net scrap value. 
Mechanisms would have to be put in place to ensure that these materials were not 
picked off and sold illegally as the sale of secondary materials is the only way in which 
producers could hope to recoup some of their costs. Ideally, the value of this material 
should be used to offset the operational costs at the civic amenity site which are covered 
by the PROs. PROs should be responsible for organising the collection of WEEE delivered 
to civic amenity sites and taking this to licensed treatment facilities. The PRO would then 
have to pay a gate fee to the facility for treating the material in accordance with 
minimum standards. Where products have a net scrap value the facility would have to 
pay the PRO for the materials.  

In a similar fashion, PROs may have to pay retailers for products which have a net scrap 
value. This can also be used to offset some of the costs associated with providing an in-
store return service and storing products at retail / distribution outlets. PROs must be 
responsible for organising the collection of WEEE from stores / central distribution 
networks.  

Figure 7-6 shows that all WEEE flows need to pass through a licensed treatment facility 
that is authorised to provide evidence to PROs and the competent authority about the 
quantity of WEEE treated and prepared for reuse / recycled. It can be seen that one of 
the input streams is provided by households and the informal sector, who sell products 
directly to treatment facilities to recover their scrap value. A challenge here is that it will 
be very difficult to control this flow of materials other than through financial incentives. 
Facilities operating illegally or not achieving minimum treatment standards may be able 
to offer more in return for products delivered to their facilities. This may undercut the 
licensed treatment facilities and draw materials away from the formal WEEE 
management systems in each country. In order to ensure that these products are 
captured and the necessary evidence produced for reporting against the targets, the 
PROs could help encourage civic amenity sites to buy these materials from householders. 
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In order to ensure that households dispose of their WEEE appropriately and that they 
know where to drop off their unwanted products, PROs should also fund appropriate 
communication schemes. This information together with an improved network of 
collection points will be essential to increasing the capture of products that have little or 
no scrap value.   

It is not possible to give clear indications of the total costs of the system without 
knowing exactly how producers / PROs will choose to collect materials and where they 
will send these for treatment. Nevertheless, it is clear from Figure 7-6 that producers are 
the primary source of funding for the system. If administered correctly the system 
should be cost neutral for the state. The West Balkan countries should push to enforce 
an effective WEEE management scheme and encourage producers to help fund the 
collection of WEEE via municipal services. A comprehensive collection service would 
reduce the amount of illegal dumping of WEEE and thereby reduce the costs associated 
with trying to clean this up.      
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Figure 7-6: Contracts, Financial and Material Flows of B2C WEEE under a National Management System  
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Figure 7-7: Contracts, Financial and Material Flows of B2B WEEE under a National Management System 
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7.3.1.2   Business to Business WEEE 

The main difference between the management systems for B2B and B2C WEEE is that 
businesses often use asset management companies to supply and manage their EEE. 
Where asset management companies are not used, businesses should organise for the 
safe disposal and treatment of their WEEE at licensed facilities (Figure 7-7). These 
licensed facilities will then provide evidence to PROs that the materials have been 
treated / recycled in accordance with minimum standards. Where the WEEE products 
that a company is discarding have a net value it may be that this value can offset some of 
the collection costs, or may even result in a rebate to the company (this will vary 
depending on what products are being discarded, how worn they are, and the cost of 
providing the collection service).  

PROs should fund communication programmes in order to ensure that businesses are 
aware of their obligations with regards to the management of WEEE. This could include, 
for example, setting up a web portal where businesses can find licensed collection 
companies / treatment facilities in their area. By using these companies producers / 
PROs would be assured that the WEEE would pass through formal channels and, 
therefore, be recorded in the official statists which would be used for measuring 
performance against the targets.                    

7.3.2 System 2 – Bilateral Approach 

This system would be set up in the same manner to that described above. The only 
substantial difference would be that the policy framework and PROs would extend over 
two countries or more countries, meaning that producers who place EEE on the market 
in these countries would only have to register once.  

With the necessary political will there is no reason why, in principal, all six countries 
could not eventually work together to form a harmonised policy framework. In the case 
of the bilateral/multilateral agreements, the countries would have to harmonise their 
legislation on WEEE to ensure that it was compatible and included the same obligations 
on producers and minimum standards in terms of collection, treatment and recycling.  It 
is not clear who would coordinate the agreements and drive the process forward, or if 
there is even interest in doing so at present. This is something that should be explored 
by an independent third party to identify who in each country may take the process 
forward.  

The cost of this system are likely to be similar to those for the national systems, although 
there will naturally be some efficiency savings gained by having a single PRO operating 
over two countries. The main costs will be associated with collecting and treating the 
WEEE and these are unlikely to change significantly under the two systems. However, if 
PROs find that there is a strong business case for investing in a centralised treatment 
centre this could help to reduce costs. Given the level of uncertainty about how the 
systems may be structured in practice it is not really possible to provide a clear 
indication of the exact scale of the monetised benefits.    
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8.0 Conclusions 

This report summarised the approach that has been taken to managing WEEE in the 
West Balkans and reviews what the potential options are for collaborating on the 
management and treatment of this rapidly growing waste stream. Limited progress has 
been made on managing WEEE within the region which still relies very heavily on the 
informal sector for the collection and treatment of items which have a net scrap value. 
Many other products are reportedly discarded illegally or in unlicensed landfills and 
therefore pose a potential threat to human health and the environment.   

A number of options for managing WEEE in the region were considered at each tier of 
the WEEE management system. Based on a detailed discursive analysis of the available 
options it was found that the following approaches to managing WEEE in the West 
Balkans were likely to be the most viable: 

 System 1 – an approach based on independent action being taken within 
each of the six countries (which is largely the approach being taken at present 
as part of the EU accession process); or 

 System 2 – bilateral or multilateral agreements with a harmonised policy 
framework across the individual countries.     

There are a number of opportunities and barriers to regional cooperation in managing 
and treating WEEE – these are summarised in Table 8-1. In essence, the work concluded 
that at the level of policy, there is a strong case for regional collaboration. This would 
rest on countries collaborating to agree ‘consistent features’ of a harmonised approach 
reflecting a common design of the framework for management of WEEE across 
collaborating countries. In this regard, the relatively early stages of development of 
legislation might be seen as providing an opportunity.  

The case for regional treatment infrastructure was found to be less strong. Both the low 
labour costs in the region and the nature of the transport infrastructure mitigate against 
reliance on regional treatment of ‘whole WEEE’: a more suitable approach is likely to 
make use of first stage manual dismantling processes where this is possible, with the 
(higher value) materials and components then reprocessed / sent for treatment 
accordingly. Such an approach would reduce the costs of bulk transport. Furthermore, 
relying on regional treatment effectively presumes that the relevant producer 
organisations / systems in different countries would agree to send their wastes to the 
relevant facility, and commit to doing so for a reasonable period. The implied monopoly 
might not amount to the most efficient way of managing WEEE, and indeed, this might 
only be possible under a system where the state takes a strong role in the operational 
side of the scheme. Unless the state is to play an operational role, then as in most 
examples of existing schemes, who treats what types of WEEE, and where, will be left to 
operators of schemes to decide. If one or more operators present in more than one 
country determine that regional treatment facilities make commercial sense, then they 
should be left to make that decision themselves.  
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Table 8-1: Opportunities and Challenges to Regional Collaboration 

Opportunities Challenges 

Policy Level 

 Relatively small countries. 

 Collaboration would make possible 
harmonised approach to monitoring / 
enforcement to ensure level playing field. 

 Different systems across (and within) 
countries lead to higher administrative costs 
for producers and potential distortions of the 
market. 

 Design of policy and legislation, and 
implementation thereof, is at relatively early 
stages  

 Complex history with strong cultural / political 
divides. 

 All six countries have bans in place on the 
import of hazardous waste.  

Management and Financing of WEEE Collection / Treatment Systems 

 A harmonised regional approach would 
minimise costs / market distortions.  

 A number of system operators / producer 
compliance schemes have already been set up 
in some countries. 

Treatment Infrastructure 

 Regional treatment facility for specific 
hazardous WEEE streams could help to reduce 
transport costs and retain value added within 
the regional economy. 

 Regional treatment would be reliant on the 
development of effective collection schemes 
and / or imports from other countries. 

 Agreements would have to be formed 
between system operators / producer 
responsibility organisations to send materials 
to a given facility. 

 Small volume of WEEE / state of transport 
infrastructure. 

 

The argument for regional facilities seems most likely to arise in respect of more 
specialised treatment facilities (e.g. facilities to sort plastic containing brominated flame 
retardants from WEEE plastics, or for degassing of fridges, or for treatment of mercury 
containing equipment). Such treatment processes are required under the WEEE 
Directive, and their nature is such that, given the quantities of WEEE likely to be 
collected in future years in some of the countries, there is unlikely to be a commercial 
case for establishing facilities in each country. There is, it should be said, no need for 
governments to become financially involved in developing such facilities if, under well-
designed extended producer responsibility, the producers are made financially 
responsible for end-of-life management. That is not to say that a given country might not 
take the view that such an establishment within its borders might provide a boost to the 
economy, and therefore, give support under more conventional policies to encourage 
inward investment. There would also be a need to address (as mentioned above) the 
current bans on the import of hazardous waste to enable the safe passage of hazardous 
WEEE products / components.   
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A.1.0 Challenges to Inter- and Intra-Country 

Collaboration 

The project Specification expressed a clear interest in “the options for regional co-
operation in the area of electric and electronic waste management and their feasibility in 
practice.” Given the region’s tumultuous past it is important to recognise the history of 
the Balkans, as it provides the backdrop for the current political milieu. Numerous 
reports and books have been written of on the history of the Balkans and further details 
are not provided here. However, it is worth examining briefly the progress that the 
countries have made since the turn of the century in trying to rebuild bridges and 
collaborate on broader strategic issues.  

Over recent years the countries of the West Balkans have started collaborating more 
closely. This has been driven, at least in part, by the Stabilisation and Association Process 
(SAP), for which regional co-operation between the different countries has been an 
important building block for future accession to the European Union. The project 
Specification notes: 

“The Stabilisation and Association Process (SAP) is the European Union's policy 
towards the Western Balkans, established with the aim of eventual EU 
membership. Western Balkan countries (Albania, Bosnia and Herzegovina, 
Kosovo, the Former Yugoslav Republic of Macedonia, Montenegro, Serbia) are 
involved in a progressive partnership with a view to stabilizing the region and 
establishing a free-trade area. The SAP sets out common political and economic 
goals although progress evaluation is based on the countries' own merits. The 
Stabilization and Association Agreements with all of the Western Balkan 
countries, with the exception of Kosovo, are already in force. The negotiations for 
the SAA with Kosovo are expected to end mid-2014. Within the SAA framework, 
the EU assesses yearly the progress of the enlargement countries in aligning with 
the EU acquis in the framework of bilateral technical meetings. The regular 
assessment of the transposition and implementation of the acquis is relevant both 
for the enlargement countries aspiring to EU membership and for the European 
Commission tasked with preparing the annual Progress Reports, the different 
Opinions, Recommendations and other policy documents.” 

Writing in 2007 Milica Delvic reported that:  

“Regional co-operation in the Western Balkans is an issue that has been much 
discussed. Nor has there been any shortage of action to match the talk. As a 
result, the countries of the region are today much more closely connected through 
various co-operation schemes than they were seven years ago. This is a success 
that should not be underestimated. If the present situation is compared to the 
one prevailing in 2000 […] there are lots of developments of which the countries in 
the region as well as external countries involved in facilitating their co-operation 
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can be proud. Today, when we look at the Western Balkans, we see an emerging 
region in transition, where economic development is underway and in which co-
operation is increasingly seen as an obvious choice, rather than a last-resort 
option.”54 

In December 2006 Albania, Bosnia and Herzegovina, Croatia, Macedonia, Moldova, 
Montenegro, Serbia and the United Nations Interim Administration Mission in Kosovo 
(on behalf of Kosovo) signed an agreement which led to these countries forming the 
Central European Free Trade Agreement (CEFTA 2006).55 The Agreement was ratified in 
2007 and liberalised all trade in industrial goods and most trade in agricultural goods. 
The Parties agreed that by 1st May 2010 the goods, services and suppliers of the other 
Parties would be treated fairly – that is, they would be looked on no less favourably than 
domestic goods, services and suppliers.56   

Despite the positive direction of travel, a number of substantive concerns remain. 
Delevic goes on to explain that: 

“There are acute social problems within the region – delayed integration and the 
violent conflicts that followed the disintegration of Yugoslavia have left a bitter 
legacy of severe unemployment, especially high among the young, the 
uneducated and women. Infrastructure is mostly poor and in need of repair, after 
having suffered years of neglect. The region is still blighted by both drug and 
human trafficking and other forms of organised crime. This is all aggravated by 
outstanding constitutional and political issues that need to be resolved, as 
uncertainty exacerbates existing problems rather than creating a favourable 
climate for their resolution.”57 

Given the history of the region it is not surprising that there are numerous challenges 
and that significant and continued efforts will have to be made to maintain stability and 
improve the economic and environmental outlook for the region.  

Writing more recently, the International Monitory Fund (IMF) has also painted a picture 
of mixed results with good progress having been made despite some ongoing challenges: 

“The countries of the Western Balkans have undergone a major economic 
transformation over the past 15 years, and many are unrecognizable compared 
with where they stood at the turn of the century. Following the conflict-ridden 
1990s, these countries set out to comprehensively rebuild and reform their 
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economies. They opened up to global trade and became increasingly export-
oriented, expanded the role of the private sector, dismantled regulations that 
stifled business development, and began to build institutions needed to support a 
market system. Banking systems were built up—literally from scratch in some 
cases—with the aid of foreign capital and know-how. The result of these efforts 
has been robust economic growth, a significant rise in incomes and living 
standards, and enhanced macroeconomic stability. 

However, the process of structural transformation began to stall in the mid-
2000s, in the face of vested interests and as reform fatigue set in, and remains 
incomplete. By the time of the global financial crisis, growth in the Western 
Balkans was driven more by ample global liquidity and unsustainable capital 
inflows than by real progress in economic reform. Clear evidence of the weakness 
in the region’s economic model can be found in the extremely high unemployment 
rates, which remained above 20 percent in many countries even at the height of 
the precrisis boom.  

Growth in the postcrisis period in the Western Balkan countries has been 
lackluster. The external environment has been weak, but it is the incomplete 
reform process that is holding back convergence to income levels of richer 
European Union economies. And faster growth, in itself, may not be enough. The 
Western Balkan countries also need to generate jobs to reverse the weak labor 
market outcomes that are leaving so many behind.”58 

In summary, the region has clearly made significant steps forward since the conflicts of 
the 1990s. Substantial efforts have been invested in trying to promote stability and 
improve co-operation between the countries. However, a number of systemic challenges 
remain and future progress in the region will require that these be addressed. 

There are a number of factors which will make collaboration between the West Balkan 
countries more challenging. These are of relevance in relation to considering the options 
available for the regional management of WEEE. A small number of examples from the 
international literature are provided below:  

 Serbia still fails to recognise Kosovo as an independent country and the 
Federation of Bosnia and Herzegovina and the Serbian Republic remain 
deeply divided. Writing in 2010, the Centre for Strategic & International 
Studies noted the following:  

“There are warnings about potential state fracture in Bosnia-
Herzegovina, where leaders of the Serbian Republic oppose 
administrative streamlining and centralization, viewing this as a threat 
to the survival of the autonomous Serbian entity. Some Bosnian Serb 
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leaders have declared that they would be prepared to move towards 
separation if they are forced to surrender any more powers to the 
central pan-Bosnian government in Sarajevo. Observers also fear a 
strong reaction from the Bosniak Muslims that could lead to further 
political division at a time when the international presence is being 
scaled down.”59 

 In 2015, the Balkans in Europe Policy Advisory Group for the European Fund 
for the Balkans made the following comments about the nature of bilateral 
tensions in the Western Balkans: 

o “The EU accession countries of the Western Balkans (WB6) have come 
a long way since the wars of the 1990s. Besides progress at the 
individual country level, the emphasis within the EU accession 
framework upon regional co-operation and good-neighbourly relations 
has contributed to an overall strengthening of relations between the 
WB6 and their EU neighbours. Nonetheless, the persistence of 
unresolved bilateral disputes – some open, some only potential – poses 
a real risk of renewed instability by delaying EU integration and 
distracting from domestic reforms. It is therefore crucial that on-going 
international engagement with the region focus on tackling 
outstanding bilateral issues, both in their own right and in view of 
removing potential obstacles in the countries’ path towards EU 
entry.”60  

o “Owing both to the geographic position of the Western Balkans at the 
crossroads between different major powers and to the region’s 
animated history, bilateral disputes between the countries in the 
region are manifold. All of the unresolved disputes have actual or 
potential repercussions on the stability of the region and on good-
neighbourly relations. Existing disputes concern four sets of issues: 
border disputes mainly relate to the precise demarcation of borders 
between what were formerly republics of the Socialist Federal Republic 
of Yugoslavia. To this day, Serbia and Macedonia, as well as Kosovo 
and Macedonia remain the only countries to have fully agreed on their 
mutual border, with the remaining borders sources of potential 
disagreement on their precise demarcation. Still, there are no major 
border disputes, with existing disagreements generally concerning 
fairly small geographic areas. Political disputes in the Western Balkans 
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generally revolve around questions of statehood and national identity. 
The most prominent examples in this category are the contested 
statehood question involving Kosovo and Serbia and the long-standing 
name dispute between Macedonia and Greece. Minority rights issues 
often contain a strong political dimension and are therefore highly 
sensitive. They focus on the kin state seeking to offer protection to its 
kin in another country of the region. The dispute might focus on the 
state of minority rights or on the special rights granted by the kin state 
to its minority. Whereas comprehensive minority rights laws or 
comparable legal protection have been adopted throughout the 
Western Balkans, implementation is often lacking. Moreover, the 
absence of an explicit acquis in this area limits the possibilities for 
outside intervention regarding these sensitive questions. Finally, a 
number of open questions emerged specifically from the dissolution of 
Yugoslavia. Some involved the assets and liabilities of Yugoslavia and 
their division among the successor states, while others pertain to a 
host of specific issues, such as the case of the Ljubljanska Banka. Most 
issues have been addressed in the Agreement on Succession, which 
however remains incompletely implemented, so that a small number 
of specific issues persist. Other issues result from the wars of the 
1990s, such as missing persons, restitution and refugee return.”61 

o “On the whole, outstanding bilateral issues do not only have a strong 
potential to destabilize relations between countries in the Western 
Balkans, but also continue to disrupt the EU accession process and 
with it the democratic transformation of the countries in the region. 
The introduction of bilateral disputes onto the accession agenda 
increases the perception of a growing politicisation of the integration 
process. This, in turn, weakens the credibility of the accession 
perspective itself, thus reducing the EU’s leverage in crucial domestic 
reforms.”62 

 In terms of the region’s ability to collaborate at a political level, it seems that 
even at the level of defence this has proved to be challenging. A NATO 
commentator, Dr Amadeo Watkins, has reported that:   

“… NATO's standards should serve as the ultimate benchmark for 
evaluating defence and associated reforms in the region. However, 
this goal has on occasion been undermined at a practical level by 
interference from bilateral relationships which did not necessarily 
dovetail with a particular country achieving its strategic reform 
objectives. In our view, the lack of coordination and transparency 
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among NATO Allies has been and continues to be the single most 
important impediment to a more effective engagement and has at 
times played a negative role in the course of defence reform in the 
region.”63 

Dr Amadeo Watkins goes on to make the following points about of regional 
reform and co-operation: 

o “The best way to achieve the kind of reform that NATO members 
would like to see in the Balkans, both in terms of quality and time, is to 
introduce an even more intensified dialogue with the regional actors. 
Such dialogue would of course need to be tailored to the unique 
situation of each country in accordance with the ‘regatta principle’ (i.e. 
that each country should progress at its own pace, and according to its 
ability to take on the obligations of closer association). The process 
would of course be delicate, but not impossible if correctly applied. 

The question of micro-management is also relevant in this context, 
especially with regard to NATO's future activities, as well as lessons 
already learned from the region. Full-scale micro-management by the 
Alliance is not desirable because it diminishes local ownership of the 
objective. Nor is there capacity for that level of intimate involvement 
within the current NATO framework.  

Nevertheless, a more vigorous and compelling methodology could be 
taken by the Alliance. A stronger, more engaged approach by NATO 
would likely help regional actors to achieve political consensus more 
easily, as well as mitigate some of the difficulties caused by their lack 
of resources. The Alliance's Defence Reform Group initiative in Serbia 
was certainly a move forward and should be reinforced.” 

o “Understanding NATO's role in the Balkans requires acceptance of the 
fact that the countries in the region are fundamentally different. At the 
same time, while the regatta principle is without doubt the only 
effective way forward, the regional framework must not be 
disregarded. Tensions remain between these two principles at the 
practical level - especially among the key players in the region - and 
NATO's active engagement remains an important balancing factor.”64     

 A further challenge to regional collaboration is the unequal pace of 
development across the region and between the individual countries. In a 
recent report, the IMF note that economic progress in the West Balkan 
countries has occurred more slowly than most of the New Member States 
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that have recently joined the Union. The IMF suggest that (emphasis in 
original): 

“One possible explanation is that the closer physical distance of the 
New Member States to advanced EU economies may have offered 
advantages in terms of access to markets and investments, and 
facilitated the transfer of knowledge. These relative advantages are 
only recently partially offset by improvements in infrastructure links 
between the Western Balkans and Advanced EU economies. Yet even 
after controlling for the physical distance, econometric evidence 
suggests that, except for the postwar recovery period, the pace of 
convergence in the Western Balkans has been slower than in the New 
Member States […]. This is partly due to the absence of convergence 
within the Western Balkan region, because poorer countries such as 
Albania and Bosnia and Herzegovina failed to grow significantly faster 
than the richer countries, such as Croatia.”  

The IMF report from 2015 goes on to note that the rule of law in the West 
Balkans still lags behind much of Europe: 

“A formidable challenge facing the region is reforming governance. 
While better governance facilitates higher per capita incomes, 
empirical evidence does not point to a virtuous cycle whereby higher 
growth automatically brings about improvements in governance 
(Kaufmann and Kraay 2002). This underscores the need for a 
concerted effort to improve the quality of governance. The Western 
Balkans still lag far behind the EU and New Member States peers in 
rule of law, control of corruption, and political stability, according to 
the World Bank’s World Governance indicators.”65 
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A.2.0 WEEE Projections 

A consortium led by the United Nations University (UNU) recently produced projections 
of WEEE arisings for all EU Member States and a number of candidate countries, 
including the Former Yugoslav Republic of Macedonia, Montenegro, and Serbia. 

66 These 
projections were made using the ‘sales-lifespan’ methodology and covered the period 
2014 to 2024. In essence, this approach estimated historic and future quantities of EEE 
placed on the market (POM) and, based on this, calculates the amount of waste 
generated in accordance with the average lifespan of individual product groups.  

UNU developed the historic (1980 to 2012) POM dataset using the apparent 
consumption methodology. This was to cover the years prior to the widespread setup of 
National Registers in European Member States. This dataset was the basis from which 
the POM was forecast forward to 2024. The lifespan distribution of products reflects the 
probability that it will be discarded over time. Further details on the approach adopted 
and sources of information for the lifespan studies can be found in UNU’s final report to 
the Commission.67  

The approach used by the UNU requires access to detailed trade statistics and a very 
labour intensive process of data cleaning and coding. All EEE products that are sold have 
to be identified and coded against individual product groups and WEEE categories. It is 
worth noting that the key limitations of the approach include: 

 Poor and incomplete trade statistics for certain countries limited the accuracy 
with which volume of EEE POM could be calculated; and  

 Lifespan data from only two countries, France and Italy, were applied across 
all countries (data from France was used for the more affluent countries and 
Italian data was applied to the less affluent countries). In less affluent 
countries, such as the West Balkans, the lifespans of EEE may be longer than 
those assumed in the study which may lead to slightly lower estimates of 
WEEE generation.  

For the purposes of this study we extended the projections out to 2030. In order to do 
this UNU’s projected WEEE arisings were compared against forecast GDP figures for each 
of the three countries. The linear regression formulas and R2 values are shown in Figure 
A - 1 to Figure A - 3, with the source of the GDP figures being provided in Table A - 1. 
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Figure A - 1: Correlation Between WEEE Arisings and GDP in the Former 
Yugoslav Republic of Macedonia 

 

 

Figure A - 2: Correlation Between WEEE Arisings and GDP in Montenegro 
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Figure A - 3: Correlation Between WEEE Arisings and GDP in Serbia 

 

 

Table A - 1: GDP Forecast for the West Balkans (Billion US$, 2014 Real 
Term Prices) 

Country 

2014 2015 2016 2017 2018 2020 2025 2030 

World Bank Forecast
1 Assumed Constant 

Growth Rate
2 

Albania $13.4 $13.7 $14.2 $14.7 $15.2 $16.3 $19.4 $23.0 

Bosnia and Herzegovina $18.3 $18.7 $19.1 $19.7 $20.4 $21.9 $26.0 $30.8 

Kosovo $7.3 $7.5 $7.8 $8.0 $8.4 $9.0 $11.0 $13.4 

Former Yugoslav 
Republic of Macedonia 

$11.3 $11.7 $12.1 $12.5 $13.0 $14.0 $16.8 $20.1 

Montenegro $4.6 $4.7 $4.9 $5.0 $5.2 $5.5 $6.3 $7.3 

Serbia $43.9 $44.2 $45.0 $46.0 $47.6 $51.0 $60.6 $71.9 

Total $98.8 $100.6 $103.0 $106.0 $109.8 $117.6 $140.0 $166.5 

Note: 1. GDP for 2014 and annual growth rates for the period 2015 – 2018 based on World Bank Data - 
World Bank Data (2015) Global Economic Prospects, Data Downloaded on: 7

th
 January 2016, Available at: 

http://databank.worldbank.org/data/reports.aspx?source=global-economic-prospects. 2. Projections for 
the period 2019 - 20230 based on constant growth at the same rate achieved in 2018. 
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correlated with GDP (indicated by the low R2 value). In terms of projecting arisings 
forward to 2030 the linear regression formulae were used for estimating the future 
growth in arisings of temperature exchange equipment, large equipment, and small 
equipment. For the other WEEE categories it was assumed that the arisings would 
remain static after 2024.      

The UNU’s approach requires detailed manipulation, coding and analysis of historic trade 
statistics in order to estimate the amount of EEE POM. Once historic trends of EEE sales 
have been determined they need to be projected forward and lifespan data for 
individual product groups applied to calculate anticipated WEEE arisings. It was not 
possible to reproduce this level of detail for this study which instead opted to estimate 
future WEEE arisings in Albania, Bosnia and Herzegovina, and Kosovo based on statistical 
correlations with the work produce by UNU.   

In order to provide a more accurate means of projecting forward arisings the average 
WEEE arisings across the Former Yugoslav Republic of Macedonia, Montenegro, and 
Serbia were compared against the average GDP for the three countries (Figure A - 4). 
When looking at the average values, high R2 values (>0.88) were found for all WEEE 
streams other than screens and small IT equipment. For these two categories Eunomia’s 
analysis adopted an approach based on the average arisings per capita of screens (1.1 kg 
per inhabitant per year) and small IT equipment (0.4 kg per inhabitant per year) 
calculated from UNU’s data for the Former Yugoslav Republic of Macedonia, 
Montenegro, and Serbia. These rates were applied to the 2014 population in Albania, 
Bosnia and Herzegovina, and Kosovo and then projected forward, as in the UNU study, at 
a static rate (i.e. 0% growth). Where a strong liner relationship was found between WEEE 
arisings and GDP, the projected GDP figures in Table A - 1 were used to estimate the 
arisings for the countries not covered by the UNU study.   
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Figure A - 4: Correlation Between WEEE Arisings and GDP Across the 
Former Yugoslav Republic of Macedonia, Montenegro and Serbia 

 

Note: 1. WEEE and GDP figures based on the average of figures for the Former Yugoslav Republic of 

Macedonia, Montenegro, and Serbia presented in Table A - 2. 

The projections for the six West Balkan countries are shown in Table A - 2. It can be seen 
that across region an estimated 177 thousand tonnes of WEEE will arise in 2030, up from 
130 thousand tonnes in 2014. The details of these findings are discussed in more detail 
in the main body of the report (Section 5.0). 
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Table A - 2: Projected WEEE Arisings in the West Balkans (tonnes, 2014 – 2030) 

WEEE Stream 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

UNITED NATIONS UNIVERSITY PROJECTIONS (2014 – 2024) 
FORMER YUGOSLAV REPUBLIC OF MACEDONIA 

Temperature exchange 2,200 2,300 2,400 2,400 2,700 2,800 3,000 3,100 3,300 3,400 3,600 3,850 4,036 4,229 4,429 4,637 4,852 

Screens 2,000 2,000 2,000 2,000 2,000 2,000 1,900 1,900 1,900 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 

Lamps 200 300 300 300 300 300 400 400 400 400 400 400 400 400 400 400 400 

Large equipment 3,700 4,000 4,300 4,600 4,900 5,200 5,500 5,700 6,000 6,300 6,500 7,362 7,734 8,120 8,520 8,935 9,365 

Small equipment 4,000 4,200 4,300 4,500 4,700 4,800 4,900 5,100 5,200 5,300 5,400 5,891 6,077 6,270 6,470 6,678 6,893 

Small IT 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 

Total 12,700 13,400 13,900 14,400 15,200 15,700 16,300 16,800 17,400 18,000 18,500 20,104 20,848 21,619 22,419 23,249 24,109 

MONTENEGRO 

Temperature exchange 700 700 800 800 800 900 900 900 900 1,000 1,000 1,080 1,117 1,154 1,193 1,233 1,274 

Screens 700 700 700 700 700 700 700 700 700 700 700 700 700 700 700 700 700 

Lamps 100 100 100 100 100 100 100 100 100 200 200 200 200 200 200 200 200 

Large equipment 1,200 1,200 1,300 1,300 1,400 1,500 1,500 1,600 1,600 1,700 1,700 2,063 2,136 2,211 2,289 2,368 2,451 

Small equipment 1,600 1,600 1,700 1,700 1,800 1,800 1,900 1,900 2,000 2,000 2,000 2,143 2,198 2,254 2,312 2,372 2,434 

Small IT 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 

Total 4,600 4,600 4,900 4,900 5,100 5,300 5,400 5,500 5,600 5,900 5,900 6,485 6,650 6,820 6,994 7,174 7,358 

SERBIA 

Temperature exchange 11,000 11,000 11,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 13,000 13,081 13,293 13,513 13,740 13,975 14,218 

Screens 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 

Lamps 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 

Large equipment 16,000 17,000 17,000 18,000 18,000 19,000 19,000 19,000 19,000 19,000 20,000 20,079 20,503 20,942 21,396 21,866 22,353 

Small equipment 16,000 17,000 17,000 18,000 18,000 19,000 19,000 19,000 20,000 20,000 20,000 18,127 18,551 18,990 19,444 19,914 20,401 

Small IT 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 
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WEEE Stream 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Total 55,000 57,000 57,000 60,000 60,000 62,000 62,000 62,000 63,000 62,000 64,000 62,287 63,347 64,444 65,580 66,755 67,972 

EUNOMIA PROJECTIONS 
ALBANIA 

Temperature exchange 3,109 3,145 3,191 3,241 3,292 3,346 3,401 3,458 3,517 3,578 3,641 3,707 3,774 3,844 3,917 3,992 4,070 

Screens 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 3,084 

Lamps 341 345 349 354 359 365 370 376 382 388 394 401 408 415 422 429 437 

Large equipment 5,401 5,509 5,649 5,798 5,952 6,112 6,277 6,448 6,626 6,809 6,998 7,195 7,398 7,608 7,826 8,051 8,284 

Small equipment 6,348 6,457 6,597 6,746 6,900 7,060 7,225 7,396 7,573 7,756 7,946 8,142 8,346 8,556 8,773 8,999 9,232 

Small IT 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 1,146 

Total 19,428 19,685 20,016 20,369 20,734 21,112 21,503 21,908 22,327 22,761 23,210 23,674 24,155 24,653 25,168 25,701 26,253 

BOSNIA AND HERZEGOVINA 

Temperature exchange 3,606 3,641 3,684 3,743 3,812 3,883 3,957 4,034 4,113 4,195 4,280 4,368 4,459 4,553 4,650 4,751 4,855 

Screens 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 4,075 

Lamps 391 394 399 404 411 418 426 434 441 450 458 467 476 485 495 505 516 

Large equipment 6,893 6,997 7,126 7,304 7,511 7,726 7,947 8,177 8,414 8,660 8,915 9,178 9,451 9,733 10,025 10,327 10,640 

Small equipment 7,840 7,945 8,074 8,252 8,459 8,673 8,895 9,124 9,362 9,608 9,862 10,126 10,398 10,680 10,972 11,275 11,587 

Small IT 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 

Total 24,320 24,567 24,872 25,293 25,783 26,290 26,815 27,358 27,920 28,502 29,105 29,728 30,373 31,041 31,732 32,447 33,187 

KOSOVO 

Temperature exchange 2,499 2,521 2,547 2,576 2,608 2,641 2,676 2,712 2,750 2,789 2,830 2,872 2,916 2,962 3,009 3,059 3,110 

Screens 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 1,943 

Lamps 280 282 285 288 291 294 298 301 305 309 313 317 322 326 331 336 341 

Large equipment 3,572 3,637 3,716 3,802 3,898 3,999 4,103 4,212 4,325 4,442 4,564 4,691 4,823 4,960 5,103 5,252 5,406 

Small equipment 4,519 4,585 4,663 4,750 4,846 4,946 5,051 5,159 5,272 5,390 5,512 5,639 5,771 5,908 6,051 6,199 6,354 

Small IT 722 722 722 722 722 722 722 722 722 722 722 722 722 722 722 722 722 
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WEEE Stream 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Total 13,534 13,689 13,876 14,079 14,308 14,545 14,792 15,049 15,316 15,594 15,883 16,183 16,496 16,821 17,159 17,511 17,876 

Total for West 
Balkans (thousand 
tonnes) 

130 133 135 139 141 145 147 1495 152 153 157 158 162 165 169 173 177 
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A.3.0 Key Elements for Effective WEEE 

Management 

This section identifies key elements and examples of best practice for the effective 
management of WEEE based on a review of the literature. The section aims to identify 
examples of best practice in Europe at each point in the value chain – that is, from the point 
of collection right through to the point of final treatment, recycling, or disposal – and give 
examples of how producer responsibility systems could be structured in the West Balkans in 
order to achieve different objectives. The theoretical review undertaken here informs the 
review of options undertaken in Section 7.0.  

This section reviews the following aspects of the EEE / WEEE management system: 

 Section A.3.1 summarises the key components of a sustainable EEE / WEEE 
management system and introduces the EPR concept.   

 Section A.3.2 outlines different approaches that have been taken to promoting 
the reuse of EEE. 

 Section A.3.3 explores the different ways in which management and financing 
structures have been set up to implement the EPR principles included in the 
WEEE Directive; 

 Section A.3.4 outlines some of the advantages and disadvantages of the most 
common WEEE collection systems. 

 Section A.3.5 provides a review of the general approaches that have been taken 
to treating WEEE and some of the associated issues.  

 Section A.3.6 covers how effective reporting, monitoring and enforcement of the 
EEE / WEEE management system can be improved. 

A.3.1 Key Components of a Sustainable EEE / WEEE 

Management System 

Key components of a sustainable waste management system require a system of ‘good 
governance’ which has the associated material systems and infrastructure in place to deliver 
on the required institutional / policy objectives: 

 ‘Good governance’, which requires:  

1) Institutional: institutions, able to develop, implement, monitor, 
evaluate and adjust waste policy; 

2) Policy: an agreed, coherent policy framework that effectively enables 
the implementation of the waste hierarchy;  

3) An appropriate mix of policy instruments, from each of the three 
categories, to implement the policy: 

a. Direct regulation (e.g. targets, landfill bans); 
b. Economic instruments (e.g. landfill taxes, PAYT systems); and 
c. Information-based / voluntary instruments.  
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4) Financial sustainability (e.g. full cost accounting, cost recovery, so that 
municipalities / private companies can pay both the recurrent costs and 
repay any capital that has been borrowed); 

5) Stakeholder inclusivity (involvement of service providers, users and 
external actors in the enabling environment in planning, implementing 
and monitoring the changes); and 

6) Effective reporting, monitoring and enforcement of the system. 

 Material system and infrastructure for: 

1) Waste prevention (e.g. reuse); 
2) Collection;  
3) Pre-processing (i.e. preparing for recovery); 
4) Recovery (i.e. preparation for reuse, recycling, incineration with energy 

recovery); and 
5) Disposal. 

WEEE is a single waste stream and its management, therefore, falls within the broader 
waste management system of any country. The National Waste Assessments and 
accompanying Roadmaps were developed as part of the broader project and are intended 
to address the overall waste management systems in each of the six countries covered by 
this study. The Roadmaps focus on broader issues, such as, institutional stability and 
effectiveness, and the mix of policy instruments that could be considered to drive forward 
improvements in the region’s waste management systems. This report focuses specifically 
on WEEE and how its management can be improved within this broader context.       

The management of WEEE in Europe is guided by the WEEE Directive which applies the EPR 
principle as a means for organising and financing the obligations set out in the Directive 
(Section 3.0). The concept of EPR is that producers and distributors of products are made 
responsible for the product at its end-of-life. Thus, the duty of care for products is 
broadened beyond the use phase through to the management of the product once it is 
discarded. As such, producer responsibility policy attempts to move the end-of-life burdens 
from the consumer, at the point of recycling/disposal, back to the producers and 
distributors.  

This shifts the financial responsibilities for collection, preparation for reuse, recycling and 
disposal from government and taxpayers to producers and consumers (the physical 
collection and processing of products will often be undertaken by third parties, such as 
municipalities and private waste management companies who are financed by producers).68 
In principle, depending upon how the regulations are formulated, EPR can also lead to 
changes in the design of products to extend product lives or facilitate better end of life 
management (e.g. by making it easier to repair, dismantling, or recycling products). 

The WEEE Directive allows producers who place EEE on the market to meet the obligations 
set out in the Directive in one of two ways: 

                                                      

 
68

 Eunomia Research & Consulting (2011) Producer Responsibility: Policy Evaluation, Report for The Scottish 
Government, May 2011 



  105 

 As an individual company; or  

 As a collective system where several producers can collaborate by forming a 
producer responsibility organisation (PRO). 

PROs effectively act to discharge the obligations placed on producers by the regulations 
(producers typically remain legally liable for their products). For example, they coordinate 
the management and financing of WEEE collection and treatment systems and ensure that 
the quantities being processed allow for the relevant targets to be achieved. A recent study 
has defined a PRO as:     

 “[An entity] set up in collective EPR schemes to implement the principle in the name 
of all the adhering companies.”69 

Section A.3.3 describes in detail some of the different ways in which PROs have been 
structured in European Member States and the key lessons that have been learnt. 

Figure A - 5 shows the flow of EEE and WEEE through an economy. 70  It is evident from this 
figure that EPR regulations should cover the entire system, stretching from product design 
right through to the point at which a product is prepared for reuse, recycled, or disposed of 
at the end of its life. Based on this figure and the details presented above it is possible to 
define the key elements of any EEE / WEEE management system which are set out in Table 
A - 3. 

Table A - 3: Key Elements of an Effective EEE / WEEE Management System  

Element of EEE / WEEE 
Management System 

Details 

Sound institutions 
Stable and effective government institutions are required to develop, 
implement, monitor, evaluate and adjust the policy relating to WEEE. 

A policy framework that 
supports the effective 
implementation of the 
waste hierarchy 

In the West Balkans it will be necessary to ensure that the WEEE Directive and 
associated obligations are transposed into a coherent policy framework that 
gives certainty/clarity to investors and other relevant stakeholders. 

Effective communication, 
management and financing 
structures  

Effective communication, management and financing structures will be 
required to ensure that suitable collection and treatment systems are set up 
and maintained. The WEEE Directive, through the EPR principle, places the onus 
for financing such structures on producers (or PROs acting on their behalf). The 
West Balkan countries will have to ensure that the structures put in place by 
producers are fit for purpose and achieve the required collection and recycling 
targets (as well as other legal obligations).   
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Element of EEE / WEEE 
Management System 

Details 

Systems to promote the 
reuse of EEE 

Waste prevention is at the top of the hierarchy and has been receiving 
increased attention over recent years. Where relevant, efforts should be made 
to promote / encourage the reuse of EEE before it becomes waste (i.e. WEEE).  

Appropriate collection 
systems 

In order to achieve the collection targets, comprehensive collection systems will 
have to be put in place. Collection methods should be designed to facilitate 
preparation for reuse and safe handling of WEEE. 

Appropriate treatment, 
recycling and disposal 
systems 

Treatment, recycling and disposal of WEEE must take place in accordance with 
minimum environmental and health & safety standards. 

Effective reporting, 
monitoring and 
enforcement 

Effective reporting is required to monitor progress against the collection and 
recycling targets. Treatment facilities need to be monitored by the competent 
authority to ensure that they are treating WEEE in accordance with minimum 
standards. Conditions contained in environmental permits and the broader 
aspects of the WEEE regulations need to be enforced to ensure a level playing 
field and to prevent producers from ‘free riding’ the system.  
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Figure A - 5: Flows of EEE and WEEE 
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A.3.2 Reuse of Electrical and Electronic Equipment 

Reuse of EEE is distinct from ‘preparation for reuse’ in that it can take place prior to the EEE 
becoming waste (or WEEE) (see Section 3.2). Given that materials which are reused do not, 
by definition, enter the waste stream (where their volumes can be recorded), it is far more 
challenging to obtain reliable data on reuse. Because this used EEE is reused before it enters 
the official waste statistics, most countries have, if any, only a limited understanding of the 
amounts of EEE reused each year, and this is typically obtained. However, while reuse of EEE 
does not divert the materials from recycling or thermal recovery in the medium- to long-
term (all items will eventually reach their end of life), extending the lifetime of EEE is a 
generally considered to be a more cost effective approach to dealing with EEE and, 
assuming the EEE is appropriately managed once it becomes WEEE, can deliver significant 
environmental benefits.71  

A study carried out by WRAP in the UK, in conjunction with sustainability consultancy ERM, 
estimated the annual CO2 equivalent savings made in the UK as a result of the reuse of 
washing machines and televisions.72 The findings of this study are presented in Table A - 4. 
This study found that a washing machine or television which is reused can save 30 or 100 kg 
of CO2 eq per item, respectively (this benefit is reduced when items are prepared for reuse to 
12 and 66 kg kg of CO2 eq per item, respectively). This demonstrates the clear environmental 
benefits associated with direct reuse as opposed to ‘preparation for reuse’, where the item 
enters the waste stream (where transport distances are likely to be greater and breakages 
during transit more likely).   

Table A - 4: UK CO2-eq Savings for the Reuse of Electrical Items 

Electrical Item 

Annual 
Items 

Reused 

(Tonnes) 

Current 
Annual CO2-
eq Savings 

(Tonnes) 

CO2-eq  
Savings per 
Tonne for 

Direct Reuse 

(Tonnes) 

CO2-eq 
Savings per 

Item for 
Direct Reuse 

(kg) 

CO2-eq 
Savings per 
Tonne for 

Preparation 
for Reuse 

(Tonnes) 

CO2-eq  
Savings per 

Item for 
Preparation 

for Reuse 

(kg) 

Washing 
Machines 

6,700 2,600 0.5 30 0.2 12 

Televisions 16,000 156,000 8 100 5 66 

Note: washing machine figures include recycling of machines not suitable for reuse or preparation for reuse. 

A.3.2.1 Reuse Pathways 

Reuse of EEE can occur through several different pathways, for example: 

 Online exchange – resale through international online market places the likes of 
ebay and amazon, or national equivalents such as ‘preloved’ in the UK and ‘FINN’ in 
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Norway allows the initial owner of the EEE to advertise the item to a large number of 
people and recuperate some of its value by selling the item on; 

 Reuse organisations – either for profit or not for profit organisations who collect and 
clean, repair or refurbish unwanted EEE and/or WEEE; 

 Commercial second hand shops – these shops specialise in selling second hand 
goods and antiques;  

 Charity shops – these are less common outside of the UK and the USA, but are run 
by recognised charities, such as Oxfam, who accept donations of goods (e.g. clothes, 
books, furniture, CDs and EEE) and then sell the products on to generate an income 
stream for the charity;  

 Garage, garden or car boot sales – informal reuse through peer to peer selling; and 

 Informal giving – holders of EEE may decide to give it to family, friends or colleagues.   

Individuals less concerned with making money from their EEE may give the items away for 
free, either to friends or family, via notice boards or local newspapers, or via online free 
exchange sites (e.g. ‘Freecycle’ and ‘Freegle’ in the UK, or ‘FINN Torget’ in Norway). 
However, depending on local regulations, EEE handled by registered organisations may 
require safety and functionality testing prior to being resold or reused, implying not all 
charitable organisations are able to accept EEE.  

There are several reasons why a holder of an unwanted EEE item may choose not to use an 
available WEEE collection system. The holder may hope to: 

 Make a profit by reselling the item on; 

 Give the item on to friends / family or a charitable cause;  

 Save money and time by not having to organise a collection or take the item to a 
designated drop off point; or 

 See the item reused for environmental reasons.  

Regardless of the holder’s motive, the item is more likely to be functional and in decent 
condition than items discarded through WEEE collection systems. Items intended for reuse 
are more likely to be treated well in order to retain their value. While items discarded via 
WEEE collection systems may still be in working order when collected, they often suffer 
damages between the point of being discarded by the holder and the point where it is 
considered for preparation for reuse. A UK study, for instance, found that damage occurring 
during transportation was the main reason for mechanical faults identified in microwaves.73 
Similarly, a case study from Finland found that the WEEE collection system in place did not 
lend itself to WEEE being prepared for reuse, because the methods of collection, 
transportation and storage were unsuitable, causing items which were reusable when 
dropped off at the recycling centre to become irreparably damaged.74 This problem also 
affects products which are returned to retailers, and is likely being exacerbated by the 
increased prominence of on-line sales. 
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While improving WEEE collection systems to better promote preparation for reuse should 
be a priority and is further explored in Section A.3.4, encouraging reuse through informal 
channels is a very cost effective way of extending the lifetime of EEE products. It is 
recognised that in the West Balkans there is already an active culture of repair and reuse 
(Figure A - 6). In the more affluent countries of Western Europe households tend to replace 
many EEE items before they have reached the end of their useful life. It is known that in 
countries where average wages are lower consumption patterns differ and this certainly 
applies to the consumption and use of EEE. It has been reported, for example, that across 
the EU as a whole, large household appliances are used for an average of 8 to 10 years, 
while in Romania the duration is 13 to 17 years.75 Research in Romania further found that 
consumers in rural areas would often keep household appliances in use past the average 
lifespan recommended by the manufacturer (even decades longer). This is due to economic 
constraints, but also Romanian culture and tradition. 76  

There is a growing body of evidence on the lifespan of EEE products and how they vary from 
country to country, depending on different socioeconomic conditions, consumption habits, 
and climatic conditions (e.g. hot vs cold countries).77 Two types of product obsolescence are 
widely recognised in the literature: 

 Technological obsolescence – this refers to the point at which products become 
outdated / unstable and thereof either need to be repaired or discarded; and 

 Psychological obsolescence – this refers to consumer attitudes to products and 
their subjective feeling about when a product reaches the end of its life.78 

In more affluent countries products frequently become psychologically obsolete before they 
have become technologically obsolete (e.g. consumers replace functioning products 
because fashions change or they wish to upgrade to more modern versions). In these 
countries there is a growing focus on encouraging users to make use of the reuse pathways 
outlined above.  

It is likely, given economic and social dynamics in the West Balkans, that some EEE items are 
already being effectively reused and efforts made to extend product lifespans through 
refurbishment / repair. As a result, there is probably little need at present for state led 
initiatives in this regard within the countries covered by this study. However, as consumers 
within the region become more affluent, it may be necessary to start taking more proactive 
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steps to promote reuse and prevent EEE from prematurely becoming WEEE. The next 
section looks briefly at how this has been done elsewhere in Europe.    

Figure A - 6: Resale of Second Hand Electrical Products and Components in 
Belgrade 

 

Source: Timothy Elliott, Eunomia Research & Consulting 

 

A.3.2.2 Increasing and Facilitating Reuse 

As part of the review, very few studies were identified which described the different reuse 
pathways for EEE and how reuse could be stimulated. It is also likely that differences in 
markets, demographics and socio-economic factors will impact the success of instruments 
so that a successful policy in one country may not be equally successful elsewhere. It is also 
clear that the platforms for advertising and acquiring used goods differ across countries. 

The limited research into best practice for EEE reuse and the many factors affecting the 
market for reuse in any one country makes it hard to make recommendations on how to 
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increase reuse. However, there are some steps governments can take to increase the use of 
reuse platforms where this is deemed necessary (as noted above, this may be less applicable 
for the West Balkans where EEE items are likely to be used for longer periods of time with 
existing channels for reuse already well established both economically and culturally): 

 Support existing free exchange websites to improve usability. Free exchange 
websites run by volunteers may benefit from government support to improve 
design and functionality. 79 This could potentially be coupled with the 
introduction of design features that allow for better tracking of EEE allowing for 
data on reuse to be collected. In countries where free online exchange websites 
are not currently available, the government may take a role in its development.  

 Raising awareness of the benefits from reuse, both environmental and 
economical as well as advertising the platforms available to holders of EEE and 
those looking to acquire EEE items. Communication is central to increasing 
awareness and use of more established reuse platforms such as charity 
organisations and online exchange sites. Communication could include 
information campaigns or simple links to exchange sites and charities on 
governments’ waste collection websites.  

 The use of standards for reuse, accompanied by regulation of markets for 
second-hand / reused goods. By introducing minimum standard / warranties for 
reused WEEE it would be possible to boost consumer confidence about the 
reliability of products.   

 Requiring producers to provide extended warranties on their EEE products could 
stimulate reuse as people would be able to purchase used items still under 
warranty, providing confidence to the buyer. The requirement could also act as 
an incentive for more durable design because the producer would be required to 
repair or replace any item that malfunctioned whilst under warranty. Limited 
warranties can benefit the manufacturer if consumers replace items when it 
starts to malfunction providing a disincentive for durability. 

A.3.3 Management and Financing Structures 

This section outlines key factors that should be considered when setting up a WEEE 
management system and EPR scheme in the West Balkans. Although attempts are made to 
ascertain which of the models and methods constitute ‘best practice’ this is made more 
challenging by the fact that there is limited transparency within the sector about the 
economic / financial costs of managing WEEE at the end of its life. The lack of transparency 
in the sector has been identified as an issue by a number of authors and this certainly needs 
to be dealt with if key lessons are to be learnt and improvements made. This is something 

                                                      

 
79

 Batley, J. (2011) Online Exchange Potential Impact, November 2011, 
http://www.wrap.org.uk/sites/files/wrap/Online_exchange_FINAL_report.pdf 



  113 

that the Commission’s revised legislative proposal is aiming to address and is an important 
consideration that will need to be addressed by the West Balkan countries.80    

Table A - 5 outlines some basic characteristics of PRO schemes in eleven European 
countries: Norway, Bulgaria, Romania, Finland, France, Ireland, Latvia, Sweden, United 
Kingdom, Switzerland and the United Kingdom. The sections below expand on a number of 
the issues raised in Table A - 5 and discusses each of them in detail. 

As part of this study, as suggested by its title, the European Commission were interested 
options for regional co-operation. This was born in mind throughout the review process in 
order to try and identify examples of where cross border co-operation has occurred 
between two or more countries. In terms of the structure of European PROs they were all 
found to serve individual countries although the waste materials / products obviously move 
freely between countries as a result of market dynamics. No examples of organised co-
operation between countries were identified as part of the review.   
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Table A - 5: Comparison of Country Producer Responsibility Organisations (PROs) 

Country PROs Reporting by Producers Cost Efficiency  Examples of Best Practice  Performance (2012)
1
 

Norway
81

 

Five PROS: 

 Elretur (all WEEE) (not for 
profit) 

 RENAS (not for profit) 

 Eurovironment AS 

 Elsirk AS 

 ERP Norway AS 

Producers and importers must 
be a member of an approved 
waste company. 

PROs are collectively 
financed. 

EE register is the national 
database system. 
Transporters and treatment 
operators must report the 
amount of WEEE collected 
and treated. Import and 
export levels must also be 
reported.  

 

 

In 2010, 82,931 tonnes of WEEE 
were collected. Fees paid to PROs by 
producers during this period are not 
available. The system appears to be 
self-financing. 

Importers and producers for WEEE 
are obliged to be a member of one of 
the authorised take-back schemes 
and must pay them a fee, which is 
adjusted according to 
production/import levels. The fee 
covers the expenses of handling EEE 
when it becomes WEEE.  

Providing consumers with free of 
charge take-back schemes that do 
not require a new purchase to be 
made has been shown to be 
successful in increasing collection 
rates in Norway.

82  

EEE placed on the 
market: 186,084 
tonnes 

WEEE collected from 
all sources: 104,905 
tonnes (20.9 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
79% of WEEE collected 

WEEE recovered: 94% 
of WEEE collected 
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Country PROs Reporting by Producers Cost Efficiency  Examples of Best Practice  Performance (2012)
1
 

Bulgaria 

Seven collective PROs: 

 GreenTech 

 ELTECHRESOURCE 

 Transins Techno Recycling 
Company 

 NOORO 

 ECOBULTEH 

 Electroopolzotio-rjavane 

 Teneco Recycling 

Individual compliance for 
collection and treatment of 
WEEE is possible. 

Quarterly reporting of 
weights and units if EEE and 
WEEE to the Ministry of 
Environment and Water 
Management. 

No information has been made 
available. 

None highlighted.  

EEE placed on the 
market: approximately 
53,144 tonnes 

WEEE collected from 
all sources: 38,431 
tonnes (5.26 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
83.9% of WEEE 
collected 

WEEE recovered: 
84.7% of WEEE 
collected 

Romania 

Eight collective PROs:
 
 

 EcoTic 

 RoRec 

 Recolamp 

 Environ 

 CCR Logistics Systems RO 
SRL 

 ECOPOINT 

 ECOMOND  

 Eco Lighting Collect 
 
Individual compliance for 
collection and treatment of 
WEEE is possible. 

The Nation Environmental 
Protection Agency (NEPA) 
manages the register of 
WEEE producers and the 
data on EE and WEEE.  

Data must be reported 
yearly to the NEPA and 
include: 

 quantities of EEE placed 
on the market; 

 quantities, number and 
categories of WEEE 
collected via all means 
and treated; and  

 weight and number of 
WEEE collected and 

No information has been made 
available. 

None highlighted.  

EEE placed on the 
market: approximately 
130,548 tonnes 

WEEE collected from 
all sources: 23,083 
tonnes (1.15 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
42.7% of WEEE 
collected 

WEEE recovered: 44% 
of WEEE collected 
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Country PROs Reporting by Producers Cost Efficiency  Examples of Best Practice  Performance (2012)
1
 

exported.  

Finland
83

 

Three collective schemes: 

 Serty – non-profit  

 Elker Ltd  

 ERP Finland  

PROs contract with 
municipalities directly; the 
allocation of collection duties 
is agreed periodically.  

There is no apparent 
competition between PROs, 
either because they are 
specialised for certain types 
of WEEE or because they 
collaborate with each other. 
Most of the overlap exists 
between SERTY and ERP 
Finland. 

Individual compliance is 
possible, but only exists for 
B2B producers.  

PROs and producers are 
required to report by end of 
April each year to the 
Centre for Economic 
Development, Transport 
and the Environment for 
Pirkanmaa. This is the 
national authority with 
responsibility for producer 
responsibility. Reporting 
requirements include the 
number of products placed 
on the marked and the 
recycling and other waste 
management figures related 
to the products. 

No information has been made 
available.  

 Finland has transferred full 
financial responsibility for the 
collection and treatment of the 
waste arising from the 
products placed on the market 
on producers, thereby not 
transferring these costs to 
municipalities. 

EEE placed on the 
market: 137,756 
tonnes 

WEEE collected from 
all sources: 52,972 
tonnes (9.8 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
89% of WEEE collected 

WEEE recovered: 91% 
of WEEE collected 

France
84

 Five PROs: The law requires all The PROs are reported to cover  The existence of a EEE placed on the 
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Country PROs Reporting by Producers Cost Efficiency  Examples of Best Practice  Performance (2012)
1
 

 Ecologic 

 Eco-systèmes 

 ERP France (household 
WEEE only) 

 Recylum 

 Recydent (commercial 
and industrial WEEE only) 

There is no individual scheme 
approved for household 
WEEE. Producers of 
commercial WEEE can choose 
between individual schemes 
(70 % of WEEE put on the 
market in 2012), delegating 
the responsibility to the end-
user (6 %), or, since 2012, 
participating in a collective 
scheme (23 %). 

PROs are required to be non-
profit organisations and, 
therefore, work for the 
general interests of society. 
Producers subject to the EPR 
scheme in place can transfer 
their obligations to a PRO in 
exchange for a financial 

producers of EEE to submit 
a declaration to the national 
WEEE register, 
administered by ADEME. 
The report must include the 
quantities put on the French 
market and the quantities 
of waste subsequently 
collected and treated. 
When producers join a 
collective scheme, the 
reporting to ADEME is the 
responsibility of the 
relevant PROs. 

100% of the collection, sorting, 
recycling, and treatment costs 
associated with household WEEE. 
The fees paid by producers for 
household WEEE are €384 per tonne 
collected (or €2.80 per inhabitant). 

In 2012, contributions received by 
PROs for household EEE placed on 
the market amounted to €181 
million. 

PROs do not publish detailed 
information on costs (split down 
between collections, transportation, 
treatment steps). However, the 
amounts paid to local authorities are 
published (e.g. €12 million were paid 
in 2012 by Eco-Systèmes). 

clearinghouse for household 
WEEE, OCAD3E, (also 
responsible for some of the 
communication campaigns) is 
particularly important in 
sharing the responsibilities 
between PROs and organising 
the work with local authorities. 

 Four PROs (Ecologic, Eco-
systèmes, ERP France, 
Recylum) founded the 
association OCAD3E. It is 
responsible for coordinating 
and managing relationships 
between PROs and local 
authorities (which play a major 
role in the collection of 
household WEEE). 

 Producer contributions are 
adjusted annually to account 
for changes in market prices (it 
was not clear from the source 
whether this was the market 
price of the products 
themselves or the secondary 
materials). 

 It is reported that the existence 

market: 1,602,702 
tonnes 

WEEE collected from 
all sources: 470,556 
tonnes (7.2 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
77% of WEEE collected 

WEEE recovered: 84% 
of WEEE collected 

The target of 4 kg per 
inhabitant set by the 
European Directive 
was comfortably 
reached in 2012 (6.9 
kg/inhabitant). 
However, the 2012 
French target of 
8kg/year/inhabitant 
was not met. 
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Country PROs Reporting by Producers Cost Efficiency  Examples of Best Practice  Performance (2012)
1
 

contribution. PROs are 
approved by the public 
authorities based on a specific 
call for tenders. 

of a clearinghouse for 
household WEEE, OCAD3E, 
results in the French system 
being more organised.  

 PROs are approved by the 
public authorities based on a 
specific call for tenders.  

 OCAD3E delivers 
communication campaigns to 
encourage the capture and 
recycling of household WEEE. 

Ireland
85

 

Two collective schemes: 

 WEEE Ireland: Collective 
PRO for all ten types of 
household EEE, with 
particular focus on 
Categories 1 to 6  

 European Recycling 
Platform (ERP) Ireland - 
PRO for household and 
business WEEE 

Self-compliance (i.e. not 
through a collective scheme) 
is an option under Irish 
legislation. There are no self-

All EEE producers must 
submit data to the WEEE 
Register Society Limited’s 
secure “WEEE Blackbox” 
website (devolved to 
Deloitte to ensure data 
confidentiality) to 
determine their market 
share and therefore their 
financial liability for 
producer responsibility 
obligations. Historical data 
(EEE placed on the Irish 
market prior to 13 August 
2005 and monthly 

In 2011, WEEE Ireland reports that it 
collected a total of 25,991 tonnes of 
WEEE and received a total of 
€4,728,306 from members in 
recycling fees. €2,752,048 was spent 
on direct recycling costs, and given 
that WEEE Ireland covers around 
72% of the Irish population the total 
fees per inhabitant of recycling 
through the scheme can be 
estimated at €1.40 per inhabitant 
per annum. The primary source of 
revenue for WEEE Ireland is the 
recycling fees charged to members, 
dependent on product type, volume 

 There is a yearly reconciliation 
to confirm that each PRO has 
met their collection 
obligations, and a financial 
compensation occurs to meet 
this obligation if not. 

 Good level of co-operation 
amongst the different actors. 

 A small number of PROs (two) 
helps to keep the system 
simple. 

 A central producer registration 
authority, helping with 
oversight, monitoring and 
reporting/data. 

EEE placed on the 
market: 84,964 tonnes 

WEEE collected from 
all sources: 41,177 
tonnes (9.0 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
83% of WEEE collected 

WEEE recovered: 85% 
of WEEE collected 
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Country PROs Reporting by Producers Cost Efficiency  Examples of Best Practice  Performance (2012)
1
 

complying business to 
consumer (B2C) producers 
currently. However, the 
compliance schemes cannot 
currently offer compliance 
scheme membership for 
business-to-business (B2B) 
producers and these 
producers must therefore 
self-comply. There are 
approx. 600 self-complying 
producers in Ireland at 
present, accounting for 
approximately 6,000 tonnes 
of WEEE in 2011. 

There is no direct competition 
between the two PROs; they 
cover largely the same types 
of WEEE, but under a 
voluntary agreement they 
cover different geographical 
areas. 

turnover), EEE placed on 
the Irish market each 
month, by quantity, weight, 
category and subcategory of 
EEE must be submitted. 

and / or weight placed on the market 
each month. A one-off registration 
fee and annual membership fee are 
also charged. Producers who join ERP 
Ireland pay €500 plus VAT per year 
for membership. According to ERP 
Ireland’s 2011 Annual Report 
available online from their website 
ERP Ireland collected a total of 8,967 
tonnes of WEEE. 

The two schemes charge producers 
depending on the product category 
in question, and decide their own 
charging structure (which is not 
publicly available on their websites). 

 A history of successful 
prosecutions for producers and 
retailers who fail to fulfil their 
WEEE obligations. 

Latvia
86

 
There are five collective 
schemes. 

Producers have both a 

Reporting by producers 
takes place on a quarterly 
basis, either directly to the 
WEEE Register and the Fund 

In 2010, 4,287.4 tonnes of WEEE 
were collected and processed in 
Latvia. It is not possible to assess the 
total amount of fees paid to PROs by 

 Actors can either contribute via 
the payment of a national 
resource tax (individual EPR) or 
via membership in a PRO 

EEE placed on the 
market: 16,818 tonnes 

WEEE collected from 

                                                      

 
86

 Bio Intelligence Services, ARCADIS, Eco Logic, Institute for European Environmental Policy, and Umweltbundesamt (2014) Case Study on WEEE in Latvia, Guidance on 
Extended Producer Responsibility, Report for European Commission Directorate-General for the Environment, 2014, 
http://ec.europa.eu/environment/archives/waste/eu_guidance/documents.html 



  120 

Country PROs Reporting by Producers Cost Efficiency  Examples of Best Practice  Performance (2012)
1
 

financial and organisational 
responsibility; this can also be 
undertaken individually. 
Either producers pay a 
‘Natural Resources Tax’ (NRT) 
or join a PRO to receive an 
exemption from the tax. 

or via a PRO. PROs also 
receive data from collection 
and treatment actors, which 
it submits quarterly to the 
Latvian Environmental 
Administration Fund to 
demonstrate collection and 
treatment activities. 

producers during this period. 

It is reported that all costs for 
collection, recycling, treatment and 
environmental mitigation are 
covered. 

(collective EPR). 

 The tax imposed on all 
producers ensures payment by 
all actors; penalties which 
multiply the amount of unpaid 
tax by two or ten provide an 
incentive for producers to 
correctly pay the imposed tax.  

 Regular awareness raising 
campaigns are undertaken. 

all sources: 4,694 
tonnes (2.3 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
84% of WEEE collected 

WEEE recovered: 84% 
of WEEE collected 

Sweden
87

 

Two collective schemes exist:  

 El-Kretsen 

 Elektronikåtervinningsför
eningen (EÅF)  

Both competition and co-
operation exist between EÅF 
and El-Kretsen. 

Individual schemes:  

Producers producing and 
selling or importing and 
selling WEEE products must 
register with the Swedish 

The Swedish EPA is 
responsible for system 
oversight and undertakes 
control activities. Controls 
for the producers’ 
compliance includes 
registering, reporting, 
financial guarantee and 
marking 

No information on producer fees. 

Disposal service for businesses is free 
of charge by using a return 
certificate. A return certificate means 
that the party disposing of the object 
guarantees that the number of units 
returned corresponds with the 
undertaking’s purchase of new 
equipment. 

88
 

 No major disadvantage 
identified within the EPR 
scheme in Sweden. 

 Recycling operations are 
centralised and transportation 
optimised.  

 EÅF was created in 2008 as a 
producer organisation. It uses 
its members’ shops as 
collection points. However, as 
there is not a shop in all 
municipalities, El-Kretsen and 
EÅF set up a financial clearing 
agreement where EÅF is 

EEE placed on the 
market: 219,160 
tonnes 

WEEE collected from 
all sources: 168,612 
tonnes (17.7 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
84% of WEEE collected 

WEEE recovered: 92% 
of WEEE collected 
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Environmental Protection 
Agency (EPA). Producers 
adhering to a PRO must pay 
an annual fee, a financial 
guarantee premium (to the 
PRO or to a bank/insurance 
company) based on the 
number of products sold and 
on the recycling costs of the 
products. 

currently paying the same 
amount as other members of 
the PRO for the part of their 
WEEE that is collected by El-
Kretsen. El-Kretsen members 
use an insurance system in 
order to assurance the financial 
safety of the EPR scheme.  

 NGOs’ involvement, such as 
Sweden Greenpeace and the 
Swedish Society for Nature 
Conservation, by their active 
participation had a positive 
influence on how WEEE waste 
should be managed. 

UK
89

 

Collective schemes: There 
were  29 (financial) producer 
compliance schemes 
approved for England and 
Wales in 2013, with a further 
7 approved in Scotland and a 
further 2 approved in 
Northern Ireland. The scheme 

The schemes obtain 
evidence of re-use, recovery 
and recycling on behalf of 
their member companies. 
Producers must keep 
records of EEE produced 
and sold within the EU for 4 
years. Treatment facilities 

Producers (via their respective 
schemes) must finance 100% of 
WEEE that arises at a designated 
collection facility. Some producers 
currently feel they pay more to 
schemes than the true costs of 
processing WEEE. 

None highlighted. 

EEE placed on the 
market in 2014: 
1,231,078 tonnes

90
 

WEEE collected from 
households in 2014: 
491,879 tonnes (7.7 
kg/inhabitant/year)

91
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acts as the interface between 
producers and the 
environmental regulator. The 
Distributor Take-back Scheme 
(DTS) run by Valpak assumes 
the obligations of its member 
retailers so they do not have 
to provide in-store take-back. 
Around 70% of retailers are 
estimated to be members. 
The DTS financially 
contributes to the provision 
of local authority collection 
facilities. 

use transfer notes to 
demonstrate the amount of 
WEEE processed. The totals 
of obligated WEEE for all 
facilities are collated 
quarterly by the relevant 
environmental regulator. 
Retailers/distributors must 
keep records of WEEE 
collected and how they tell 
customers about WEEE for 
4 years. 

The UK currently collects 
data for household, 
business to consumer (B2C) 
WEEE (on which the target 
calculations are based) 
which includes all WEEE 
dealt with by schemes; this 
is known as “obligated 
WEEE”. The EA also reports 
data for non-household, 
business to business (B2B) 
WEEE and “non-obligated” 
WEEE but only that which is 
reported at treatment 
facilities and at exporters. 
These additional WEEE 
streams do not count 
towards the UK target. The 
EA also reports data for EEE 
put on the market for both 
B2C and B2B. 
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Switzerland
92

 

Three non-profit PROs: 

 SWICO 

 SENS 

 SLRS 

Importers carry economic and 
physical responsibility for 
WEEE. They manage the day 
to day operations, set 
recycling fees and licence and 
audit recyclers.  

Distributors and retailers are 
obliged to take back products 
based on the categories that 
they place on the market.  

A database is run by SENS. It 
is an open system to show 
the flow of money and 
material 

 

Consumers pay an Advanced 
Recycling Fee when they purchase 
equipment.  

No information is available on the 
cost efficiency of the scheme. 

 The system does not 
differentiate between brands 
and utilises the retail 
distribution network. 

WEEE Collection rate 
(2010): 15.5 kg/capita  

120,400 tonnes total 
from both commercial 
and household sources 
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Denmark
93

 

Four collective schemes: 

 Elretur (all WEEE) 

 ERP Denmark (all WEEE) 

 Light Source Industry 
WEEE Association 
(lighting only) 

 RENE AG (all WEEE) 

Individual responsibility is also 
possible and often the case 
for B2B waste. 

WEEE collection companies 
do not require approval. 

DPA (Dansk Producent 
Ansvar) is an independent, 
non-profit governmental 
department responsible for 
administration and the EE 
register.  

Producers report to the 
WEEE Register either 
individually or via a PRO. 
Collection operators 
(municipalities) report to 
the register and treatment 
operators submit data to 
the PROs. 

The system appears to be self-
financing, though no data is available 
on the total fees paid by producers. 
The costs reportedly cover collection, 
recycling, treatment and 
environmental mitigation. 

 Centralised system 
management and data 
reporting via clearinghouse.  

 Strong involvement of 
municipalities and allocation of 
collection points to PROs or 
producers by market share.  

 Competition exists among 
PROs and treatment operators. 

EEE placed on the 
market: 141,925 
tonnes 

WEEE collected from 
all sources: 76,200 
tonnes (13.6 
kg/inhabitant/year) 

WEEE recycled and 
prepared for reuse: 
84% of WEEE collected 

WEEE recovered: 93% 
of WEEE collected 

Notes: 

1. Unless stated otherwise, figures are based on data submitted to the European Commission and available on Eurostat. The latest year of comparable figures available is 2012. 
Switzerland are not included in these statistics: http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_waselee&lang=en [accessed and downloaded 5

th
 November 

2015] 
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A.3.3.1 Responsibilities of PROs 

Responsibilities of PROs are organised into two broad categories:  

 Financial responsibility, where the PRO is responsible for ensuring that all of the 
costs associated with the collection and treatment of WEEE are covered by the 
producer; and  

 Organisational responsibility, where the PRO is also responsible for managing the 
collection and treatment facilities and material resales, either directly or through 
sub-contracts.  

In the seven Member States investigated for the case studies by BIO Intelligence 
Services, the PROs could be classified as follows:94  

 Financial responsibility with partial organisational responsibility: Denmark 
(household WEEE), Ireland, Sweden, and the United Kingdom; and 

 Financial responsibility with full organisational responsibility: Denmark 
(commercial & industrial WEEE), Finland, France (household WEEE), and Latvia. 

There is, therefore, some organisational responsibility placed on PROs in each of the 
above Member States, with no PROs assuming only financial responsibility (although 
there may be other countries in which PROs only assume financial responsibility for their 
products). This is due to the potentially hazardous nature of WEEE and the materials it 
consists of – this more complex nature of the waste streams requires that PROs, or 
licensed companies acting on their behalf, take on some responsibility for the safe 
collection and treatment of certain WEEE categories. It is key, no matter the scheme that 
is set up, that the objectives of the PRO and / or the waste management scheme and the 
roles and responsibilities of all actors and stakeholders in the scheme are very clearly 
defined.  

There are a number of pros and cons to financial-only versus combined financial and 
organisational responsibility. The following points support a model where PROs take full 
financial and organisational responsibility for the WEEE under their control: 

 Producers are able to have direct interaction with, and surveillance of, the 
collection and treatment of their waste; 

 Producers are also directly incentivised to ensure cost efficient collection and 
treatment methods; and 

 Investment in infrastructure is simpler due to the producers’ more direct 
involvement. 

The advantages of a model where the PRO is only financially responsible for its WEEE 
include: 
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 Enables PROs to rely on existing collection / treatment infrastructure (e.g. that 
provided by municipalities and/or waste management companies); 

 It allows for easy involvement of the ‘social economy’ (i.e. third sector / 
charities); and 

 It is more likely, but by no means a given, that collection and treatment contracts 
are procured using a fair competitive process (this assumes a functioning market 
with limited corruption). 

The financial structures associated with implementation of the WEEE Directive vary by 
country. Although producers are financially responsible for “at least” the collection of 
household WEEE from collection-point onwards (e.g. civic amenity sites / recycling 
centres), depending on how the regulations are transposed by Member States, 
municipalities may or may not be responsible for covering the costs associated with 
door-to-door collections or transporting the WEEE to the central collection point from a 
dispersed network of, for example, bring banks.  

The producers are responsible for these extended costs in Bulgaria, Cyprus, Spain, 
Finland, France, Greece, Hungary, Lithuania and Latvia.  Sweden, Romania, UK, Germany 
and Denmark, on the other hand, assign these costs to the municipality and Poland 
places the costs on the distributor. Thus, the municipalities of Sweden, Romania, UK, 
Germany and Denmark appear to take a larger portion of the overall financial 
responsibility for the delivery of WEEE obligations than in the other Member States 
reviewed.95,96  

A.3.3.2 Individual vs Collective Take-Back Schemes / PROs 

Although the first generation of WEEE policies have typically involved collective take-
back schemes – such as, El-Kretsen in Sweden – there is now increasing interest in 
individual take-back programmes. Table A - 5 and Table A - 6 show that the majority of 
Member States still have collective schemes, although several have configured the 
legislative process such that the option is open for businesses to set up individual take-
back schemes.  

According to a report by the OECD, the increasing focus on individual schemes has been 
advocated by some significant market players: for example, Hewlett Packard has argued 
that any US state laws aiming to use some form of collective take-back approach should 
also allow opt-out by individual companies that can demonstrate that they manage their 
own take-back and recycling programmes (the WEEE Directive allows for both collective 
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and individual producer responsibly schemes).97 This argument is based on the thinking 
that the company’s own approaches will be more cost-effective than the collective state 
sponsored/organised systems. It is also argued that where companies make efforts to 
improve the design of their products for recycling and reuse, or to minimise materials 
use, they will not benefit directly from these efforts under a collective scheme (where 
any proactive developments / improvements made by one party are spread across all 
producers in the scheme). A similar line of thinking has also led to the collective 
European arrangement of HP, Electrolux, Braun and Sony, to provide competition to 
existing collective organisations in Europe whilst still achieving some economies of scale.  

Table A - 6: Overview of WEEE Schemes in EU Member States 

Member State Start Date of EPR Scheme(s) 

EPR Implemented 
Individually or Collectively 

(i.e. through PROs) by 
Producers  

If Collective, Number 
of EPR Schemes 

AT 2005 Collective 4 

BE 2001 and 2002 Collective 1 

BG 2006 Collective 2 

CY 2006 Collective 1 

CZ 2005 Collective 3 

DE 2005 No information 2 

DK N/A Collective 1 

EE 2005 Collective 3 

ES 2002, 2005 Collective 7 

FI 2000, 2004 and 2005 Collective 6 

FR 2005 Both 4 

GR 2001 and 2009 Collective 2 

HU N/A Collective 2 

HR N/A Collective 3 

IE 2005 Both 2 

IT 2004, 2005, 2006, 2007, 2008 Collective 16 

LT 2006 Collective 1 

LU 2004 Collective 1 

LV 2006 
Collective and some 
individual 

5 
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Member State Start Date of EPR Scheme(s) 

EPR Implemented 
Individually or Collectively 

(i.e. through PROs) by 
Producers  

If Collective, Number 
of EPR Schemes 

NL N/A Collective 9 

PL 2005 Collective 2 

PT 2006 Collective 2 

RO 2007 Collective 2 

SE 2001, 2007 Collective 2 

SI 2005 Collective 2 

SK N/A Collective 3 

UK N/A Collective 29 

Note: The data presented here is quoted directly from the study cited below. The number of EPR schemes 
may have increased since the study was completed.   

Source: Bio Intelligence Services, ARCADIS, Eco Logic, Institute for European Environmental Policy, and 
Umweltbundesamt (2014) Case Study on WEEE in the UK, Guidance on Extended Producer Responsibility, 
Report for European Commission Directorate-General for the Environment, 2014, 
http://ec.europa.eu/environment/archives/waste/eu_guidance/documents.html, Table 12, p. 44 

While individual system may provide more direct incentives for ‘design for environment’ 
(DfE) activities – such as increasing the ease with which components can be reused / 
recycled – it may be more difficult for governments to monitor the activities of many 
individual companies. It is also likely to be more difficult to achieve economies of scale 
than in a collective system. As such, this option is more likely to be available to the major 
players in the market or those dealing with high value goods, such as medical or 
analytical equipment (though it should be noted that the electronics sector is, for many 
product categories, dominated by a relatively small number of firms). Furthermore, 
individual take-back schemes are in many cases limited to producers who sell on to a 
relatively limited number of users. Collective environments may also be the best way to 
get new infrastructure in place for more recent WEEE schemes where economies of 
scale are required to justify investments in collection and treatment infrastructure. 
Nonetheless, as advocated by Hewlett Packard and many other systems currently in 
place within the EU, the option for individual take-back schemes is a key consideration. 

Finally, it is worth noting that many tasks resulting from WEEE can – both from an 
environmental and cost perspective – be carried out collectively. For example, PROs can 
come together to procure treatment contracts which could be obtained at more 
favourable rates if larger quantities of waste were available. However, care needs to be 
taken to ensure that responsibilities for the management and/or treatment of WEEE are 
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suitable parties as failure to do so may result either in low performance or high cost (or 
both).98    

In summary, as is the case with many other aspects of WEEE management systems, it is 
very difficult to provide an indication of which systems are likely to be most efficient and 
result in high performance levels. There are many factors that influence the decision as 
to which kind of system to set up that will likely result in higher performance. These are 
outlined further in Section A.3.3.5 

A.3.3.3 Considerations of Transparency 

In all aspects of WEEE management, there is a need for a high level of transparency, 
particularly around costs, revenues and material flows. This is key for all relevant 
stakeholders, including municipalities and producers / PROs.  

As noted previously, transparency in the WEEE sector is notoriously poor across most 
Member States. There is thus a severe lack of data which can be adequately compared 
across countries and this makes it harder to provide clear-cut, evidence based 
recommendations. Improving the transparency of WEEE PRO schemes would allow for a 
far more detailed understanding of how the various systems are performing relative to 
one another. However, the challenge is that many PROs benefit from the lack of 
transparency as it means they cannot be held to account by their member (many PROs 
do not share information on the grounds of commercial confidentiality). Given this 
conflict in interest it will likely be necessary to mandate minimum levels of reporting by 
PRO schemes to ensure that all basic information is provided in a clear and consistent 
manner.     

The re-cast WEEE Directive is likely to lead to some harmonisation of reporting formats 
across EU Member States. For new systems being set up, it is imperative that access to 
data, the ability to trace materials and clear definitions of the scope of new PROs, waste 
streams, treatment methods, and the quality of materials are set out from the very 
start.99 Transparency calls for clear reporting modalities as situations vary significantly 
from one country to another. In most cases, the lack of consistent data originates from 
different definitions, different stream boundaries, and different calculation methods. 
Precise reporting modalities for each stream should therefore be clearly stated and 
made compulsory to all stakeholders in order to rigorously monitor target achievement 
and compare performances from different countries. 

Should the Commission’s revised legislative proposal for the Waste Framework Directive 
get approved by the Council and European Parliament this could see requirements being 
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introduced for far greater transparency within EPR schemes across Europe.  The new 
proposed text for Article 8a(3) reads as follows (emphasis added): 

“Member States shall take the necessary measures to ensure that any 
organisation set up to implement extended producer responsibility obligations on 
behalf of a producer of products: 

(a) has a clearly defined geographical, product and material coverage; 

(b) has the necessary operational and financial means to meet its 
extended producer responsibility obligations; 

(c) puts in place an adequate self-control mechanism, supported by 
regular independent audits to appraise: 

 the organisation's financial management, including the 
compliance with the requirements laid down in paragraph 4(a) 
and (b); 

 the quality of data collected and reported in accordance with 
paragraph 1, third indent, and the requirements of Regulation 
(EC) No 1013/2006. 

(d) makes publicly available the information about: 

 its ownership and membership; 

 the financial contributions paid by the producers;  

 the selection procedure for waste management operators.”100 

A.3.3.4 Financial Mechanisms for Funding WEEE Schemes 

On the whole, WEEE management schemes are funded by fees from producers who 
place EEE on the market, as part of their producer responsibility obligations. As discussed 
in Section A.3.3.1., there is variation in what costs the scheme is required to cover. 
Ideally, the operational costs associated with the treatment and transport of WEEE from 
its point of collection should be covered, as well as all data management and resulting 
enforcement costs. Furthermore, there is growing consensus that the full environmental 
lifecycle costs should also be covered by the producers’ fees. At the moment, European 
countries vary in what proportion of these total costs are covered by the fees. For 
example, in Denmark, France and Ireland, clearinghouse costs are covered, such as those 
associated with verifying compliance and aggregating data from multiple PROs. In 
France, research and development activities are also covered.   
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The Commission’s revised legislative proposal for the Waste Framework Directive 
includes the following clause under Article 8a(4) (emphasis added):101 

“Member States shall take the necessary measures to ensure that the financial 
contributions paid by the producer to comply with its extended producer 
responsibility obligations: 

(a) cover the entire cost of waste management for the products it puts 
on the Union market, including all the following: 

 costs of separate collection, sorting and treatment operations 
required to meet the waste management targets referred to in 
paragraph 1, taking into account the revenues from re-use or 
sales of secondary raw material from their products; 

 costs of providing adequate information to waste holders in 
accordance with paragraph 2; 

 costs of data gathering and reporting in accordance with 
paragraph 1. 

(b) are modulated on the basis of the real end-of-life cost of individual 
products or groups of similar products, notably by taking into account 
their re-usability and recyclability; 

(c) are based on the optimised cost of the services provided in cases where 
public waste management operators are responsible for implementing 
operational tasks on behalf of the extended producer responsibility 
scheme.”102 

This clause, if it finds its way into European legislation, could result in fundamental 
changes to the scope of financial obligations which are placed on producers, and the 
structure of these.  

The lack of transparency on costs is a substantial problem in many countries and makes 
it hard to assess the overall cost effectiveness and efficiency of different schemes. For 
example, the Department for Business Innovation and Skills in the United Kingdom has 
reported that: 

“Monopoly behaviour by some PCSs [Producer Compliance Schemes] who are able 
to take advantage of a guaranteed buyer, low rates of producer members 
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switching between schemes and the low impact producer membership is likely to 
have on their profitability. Price discrimination on larger producers is more likely 
as their ability to switch is lower. Moral hazard arises as the PCS acting on behalf 
of the producer will have asymmetric information on costs incurred/revenues 
obtained as a result of contracts between various agents. Given inelastic and 
guaranteed producer demand as a result of obligations being aligned to market 
share for 100% of DCF [Designated Collection Facility – i.e. household] WEEE, 
excessive charging occurs.”103 

An independent study, which reviewed the WEEE financing scheme in the UK, concluded 
that there is a lack of transparency in the systems, meaning producers who pay for 
compliance have very little understanding of the actual costs of the system. 104 

A further consideration is how the fees paid by producers to PROs should be structured. 
In order to ensure transparency, fairness and that producers are paying an amount 
proportionate to the impact of their products. Financial mechanisms such as variable 
recycling insurance premiums associated with products being easier to recycle, or 
reduced fees attached to products which, when treated in a certain way are less 
environmentally-damaging, should be explored as ways of delivering the “changing 
design of products resulting in waste prevention” aim of WEEE policies. In addition, 
allowing producers to pay specifically for the collection and treatment of their own 
returned WEEE, rather than meeting their financial responsibility as part of a collective 
system based on market shares, creates an increased incentive for producers to design 
their individual products with waste minimisation, reuse and recycling as a priority.  

The fees paid by producers vary by WEEE category, but the costs associated with 
individual product groups are seldom differentiated based on eco-design or other 
principles. Modulation of costs in this way has happened in Denmark where El Retur has 
separate fees for different products under the same WEEE category. El Retur takes 
measures to ensure that all the fees paid by producers for products in that category 
cover the necessary costs. In France, producers pay fees according to environmental 
criteria including whether the product can be reused or recycled, how long it lasts and 
the quantity of hazardous substances imbedded within the product.105 

Given the lack of transparency it is very difficult to make recommendations about the 
levels at which costs should be set. For example, only nine of the EU Member States 
participating in the WEEE Forum publish the cost to producers. Furthermore, the fee 

                                                      

 
103

 United Kingdom Department for Innovation and Skills (2013) Impact Assessment: Waste Electrical and 
Electronic Equipment (WEEE) System, October 2013, 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249743/bis-13-1181-
impact-assessment-waste-electrical-and-electronic-equipment-weee-system.pdf 
104

 360 Environmental (undated) Cost Impact of WEEE Evidence Trading, Report for Hewlett Packard, 
www.360environmental.co.uk/documents/HP%20Cost%20Impact%20of%20Profiteering%20within%20WE
EE%20Directive.docx

 

105
 Ibid. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249743/bis-13-1181-impact-assessment-waste-electrical-and-electronic-equipment-weee-system.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249743/bis-13-1181-impact-assessment-waste-electrical-and-electronic-equipment-weee-system.pdf
http://www.360environmental.co.uk/documents/HP%20Cost%20Impact%20of%20Profiteering%20within%20WEEE%20Directive.docx
http://www.360environmental.co.uk/documents/HP%20Cost%20Impact%20of%20Profiteering%20within%20WEEE%20Directive.docx


  133 

arrangements are disparate, with Member States classifying and categorising WEEE in 
different ways, and setting fees either on a by weight or by item basis.106  It is suggested 
that an independent reference cost of collection and treatment of WEEE could be set, 
for example, by an independent organisation. This would reflect the ideal cost of well-
performing system and would therefore not be specific to the system itself. 

A further consideration is the structure of the PROs: across Europe, some PROs are for 
profit and others are not-for-profit. It is argued by some that profit-making PROs enable 
a higher level of economic efficiency, while the argument for not-for-profit organisations 
is made based on the public interest in the work of the PRO. The lack of data makes it 
impossible to compare the efficiency of the two systems, but it may be possible that 
they do not perform that differently. For example, a meta-analysis of a number of 
studies that have compared the relative performance of private vs public water and 
waste management services was not able to identify a discernible difference. The study 
found that the key to achieve cost effective systems was to pay close attention to the 
cost characteristics and transaction costs and how the policy environment can stimulate 
competition. 107 The authors of the study summarise their findings as follows:   

“Privatization of local government services is assumed to deliver cost savings, but 
empirical evidence for this from around the world is mixed. We conduct a meta-
regression analysis of all econometric studies examining privatization of water 
distribution and solid waste collection services and find no systematic support for 
lower costs with private production. Differences in study results are explained by 
differences in time period of the analyses, service characteristics, and policy 
environment. We do not find a genuine empirical effect of cost savings resulting 
from private production. The results suggest that to ensure cost savings, more 
attention be given to the cost characteristics of the service, the transaction costs 
involved, and the policy environment stimulating competition, rather than to the 
debate over public versus private delivery of these services.”   

A.3.3.5 Cost Efficiency of Specific Schemes 

Part of ensuring cost efficiency is to ensure that there is competition in the market 
between PROs. In the seven countries chosen for the WEEE case studies drafted by BIO 
Intelligence Services, there are two or more PRO schemes in each country. However, 
despite the competition, there is a still a dominant player in each of the seven countries, 
with the largest having more than 70% share of the market in each country (implying 
that the market is highly concentrated). BIO IS emphasises that they have not found 
evidence to show that either a single centralised organisation or multiple PROs which 
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compete with each other is preferable.108 The reason that they did not find such 
evidence is that they only examined countries with multiple PROs and not those which 
have selected to only have a single organisation.    

In summary, centralisation allows the consolidation of costs associated with 
administration, communication and data management and allows the system to be 
simpler. It is also simpler to verify compliance when there is only a single centralised 
body. The pros to competition include reducing the risk of a monopoly. However, this 
competition is predicated on transparency and a system which allows producers to 
switch easily from one PRO to another (where PROs cover particular regions, such as in 
Ireland, this may not be possible). The lack of transparency in most countries means that 
producers have little idea of costs and this means that competition is hindered. Even in 
the United Kingdom, which currently has 37 registered schemes, the market is not 
functioning efficiently and producers are being over charged (see above).109       

It should be noted that the geographical scale of the management operation might not 
be the main variant giving rise to variation in costs. The extent to which a given scheme 
can exert control over the management of operations at scale will depend upon whether 
or not the scheme is effectively a monopoly or not. In terms of whether the available 
evidence supports competition between PROs or single PROs, the outcome is not 
entirely clear. Some of the analysis appears to consider only producer fees, and hence, 
tends to overlook the extent of the costs which the producer fees actually cover. 
Furthermore, a single PRO scheme might not be a monopoly scheme in the sense that is 
sometimes implied: single schemes can tender out services for treatment, and they 
might be better placed to obtain fair prices for that treatment if there is some certainty 
over the volumes that they control. That may well be an advantage in the West Balkans, 
especially given that some of the countries have relatively small populations (the 
population of Montenegro is 1% that of the UK, for example), and are generating small 
volumes of WEEE which making the case for multiple PRO schemes rather more difficult 
to make (see Section 5.0 and Section 7.0). 

A.3.3.6 Dealing with Historical WEEE 

Under the original WEEE Directive (Directive 2002/96/EC), there were two key categories 
of household WEEE for which producers were financially responsible: historical WEEE 
and new WEEE, with the former placed on the market prior to, and the latter after, 13th 
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August 2005. Article 12(4) of revised WEEE Directive has kept the same cut off period 
and reads as follows: 

“The responsibility for the financing of the costs of the management of WEEE 
from products placed on the market on or before 13 August 2005 (‘historical 
waste’) shall be borne by one or more systems to which all producers existing on 
the market when the respective costs occur contribute proportionately, e.g. in 
proportion to their respective share of the market by type of equipment.” 

Considering that producers could not influence the design of products placed on the 
market before the original Directive came into force, producers were assigned collective 
responsibility for historical WEEE, calculated according to their current market share. For 
new WEEE, the producer was required to bear individual financial responsibility and, 
since it could not be assumed that all producers on the market today would remain on 
the market when their products are collected as WEEE, they were also required to 
provide a financial guarantee to ensure that these costs did not fall on other producers 
in the future. In countries such as Finland, Germany and the UK, financial responsibility 
for new WEEE was organised through contributing to a collective pot, with payments 
calculated according to their current market share. This system usually provided 
sufficient financial guarantee should the company cease trading. In countries such as 
Belgium and the Netherlands, the producer paid specifically for the collection and 
treatment of their own returned WEEE. In this instance, some form of financial 
guarantee was required (such as recycling insurance or blocked bank accounts) to 
account for the possibility that the company may cease trading at some later date.110  

Historical and ‘orphan’ waste, whose producers have gone out of business, must be dealt 
with within the WEEE policy system.111 It is worth noting that this will certainly require 
some form of resolution in schemes which are effectively in their start-up phase, as is 
the case for some of the countries in the West Balkans. 

A.3.3.7 Measuring Performance of WEEE Management Systems 

Assessing how well EPR schemes are functioning is made very difficult by the lack of 
transparency and availability of reliable data. Frequently the scope, definitions, and 
calculation methods differ from one Member State to another. Such a quantitative 
assessment is useful; however, it is necessary to ground any guiding principles on 
thorough facts. 
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A study, which reviewed the performance of the WEEE management system in Romania, 
found that there was no established method for measuring system performance. 112The 
authors highlights three key terms that consider the effect of a measure and can be used 
in the context or performance measurement: 

 Efficacy is the extent to which the desired result, measured against defined 
objectives, i.e. under ideal conditions, is achieved.  

 Effectiveness relates to the extent to which a measure results in a positive 
outcome under everyday conditions. 

 Efficiency relates to the input-output ratio and describes the use of inputs in a 
way that maximises outputs whilst minimises waste. 

The three terms constitute a hierarchy where efficacy is a prerequisite for effectiveness 
and efficiency can only be achieved if there is a positive effect, i.e. effectiveness. 113   

Different studies attempt to assess performance in different ways.114,115,116 For example, 
Bio Intelligence Services attempts to assess performance in the schemes studied in their 
case studies through three different measures:  

 The recycling/recovery rates; 

  The collected quantities; and  

 Through economic efficiency measures (cost efficiency).117  

While recycling and recovery rates are fairly high among all the case studies, the 
collection rates vary widely.118 Due to the lack of data, economic information cannot 
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adequately be compared, whether looking at the fees paid by producers or the costs 
borne by the PROs themselves.  

Studies have taken varying approaches and used a range of social, economic and 
environmental performance indicators to measure system performance, for example: 

 Quantity of WEEE collected, recovered, and recycled; 

 Cost effectiveness of operating PRO schemes; 

 Impact upon business competitiveness; 

 Administrative complexity/simplicity of the WEEE management system; 

 Equity to main stakeholders; 

 Effectiveness in raising consumer awareness; and 

 Extent to which scheme are compliant with legal requirements. 

It is suggested that key performance indicators be decided upon at the outset of the 
design of any new system. As discussed elsewhere, clear definitions, including of 
activities such as recovery and recycling are key to enabling performance to be 
determined. Furthermore, ‘secondary data’ can also be used to help determine 
effectiveness or to set the context for these discussions. For instance, product and waste 
flow data for other waste streams, operational (internal) costs of the PROs themselves, 
and the proportion of costs spent on surveillance and enforcement operations, could all 
be used as an indirect means of assessing the effectiveness of PROs.   

A.3.4 WEEE Collections 

The first step to a well-functioning WEEE management system is an effective collection 
system capable of increasing recovery rates and facilitating preparation for reuse. Within 
the EU, Member State countries are currently required to recover either a minimum of 4 
kg on average per inhabitant annually from private households or the same amount of 
weight of WEEE as was collected in that Member State on average in the three preceding 
years, depending on which is greater. 119,120 The target collection rate was revised under 
Directive 2012/19/EU and expressed in relative rather than absolute terms thus taking 
into account differences in WEEE arisings across Member States. From 2016, the 
minimum collection rate is 45% of total weight of collected WEEE in a given year 
expressed as a percentage of the average weight of EEE placed on the market in the 
three preceding years, rising to 65% from 2019.121,122 From 2019, the minimum 
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collection rate rises to 65 % of the average weight of EEE placed on the market in the 
three preceding years in the Member State concerned, or alternatively 85 % of WEEE 
generated on the territory of that Member State.  

Several different approaches to WEEE collections are found throughout Europe, with 
most countries operating some combination of kerbside collections, take-back schemes 
and collection sites such as household waste and recycling centres, the latter two being 
most common. 123,124 Regarding the responsibility for setting up and managing 
household WEEE collections, this can be placed on the producer, the distributor or the 
municipality. The majority of EU countries employ systems which share these 
responsibilities between the three actors. 

In order to encourage higher WEEE collection rates, the actors responsible for WEEE 
collection should ensure collection points are accessible and convenient to use. Drop-off 
points may include: 

 In-store drop-off through retailer take-back schemes (see Section A.3.4.1);  

 Municipal civic amenity sits / recycling centres (see Section A.3.4.2); 

 Kerbside collections (see Section A.3.4.3); 

 Bring banks (see Section A.3.4.4); and 

 Postal services for smaller items (see Section A.3.4.5).  

Looking to countries that have established successful WEEE collection systems, it is clear 
that moving collection points closer to the consumer is key to achieving high recovery 
rates.  

The sections below look at the relative merits and disadvantages of different WEEE 
collection systems. Separate collection and appropriate transportation and storage of 
WEEE is typically the most expensive part of the end of life management of WEEE.125,126  

Ensuring efficient and appropriate systems are put in place will not only ensure costs are 
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minimised, but may help to facilitate preparation for reuse by ensuring reusable items 
are not damaged post collection.  

A.3.4.1 Retailer Take-back Schemes  

The WEEE Directive requires retailers to provide one-for-one take-back schemes, so that 
customers buying a new item can return their old one free of charge on a like-for-like 
basis.127 Take-back schemes are convenient for consumers looking to replace an old or 
non-functional product and can also increase the potential for preparation for reuse 
because the retailer will have expert knowledge in the appropriate handling of collected 
items. Take-back schemes may also include collections of WEEE at a consumer’s 
property when a new product is delivered. In such instances, the packaging used to 
protect the new item during transportation can be reused on the old item which will 
both protect the WEEE from damage during transit and also protect any new products 
transported on the same vehicle.   

Some countries have extended retailer responsibilities requiring the take-back of old 
products without the need for the consumer to purchase something new. This allows a 
consumer to easily discard old or dysfunctional products without having to replace them. 
Such systems can be financed in different ways. In Switzerland, for instance, consumers 
pay what is called an ‘advanced recycling fee’ (ARF) when they purchase electrical 
equipment, which is used to cover the management and processing of the equipment at 
the end of its life. In Norway, on the other hand, handling costs are covered by fees paid 
by all producer and importers of EEE (based on market share) to take-back companies, 
while costs associated with end of life treatment are passed on to the consumers. 
Providing consumers with free of charge take-back schemes that do not require a new 
purchase to be made have been shown to be successful in increasing collection rates in 
both Norway and Switzerland.128  

Successful retailer take-back schemes rely on consumer awareness of the service 
offered. In-store communication and staff training is key to achieving higher collection 
rates. In the UK, WRAP has produced guidance documents for retailers emphasising the 
importance of communication and awareness.129 Ensuring consumers are also given 
information regarding what happens to their discarded WEEE may improve the quality of 
the items collected. If consumers understand that their old equipment may be prepared 
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for reuse, they may take more care during transportation than if they believe the 
equipment will be dismantled and recycled.  

WEEE collected via take-back schemes in the UK is still fairly minimal but it is expected 
that collections will increase as consumers become more aware of the service.  

Some retailers may find they lack the infrastructure to collect and handle WEEE in-store. 
Take-back schemes require that the retailer has adequate storage facilities and is able to 
store and handle the WEEE in a way which will not cause further damage to the items. 
All collected WEEE should, in compliance with the waste hierarchy, be assessed for 
potential reuse and only items not suitable for reuse should be sent for recycling. Storing 
electrical equipment exposed to the elements is likely to greatly reduce the potential for 
reuse and should be discouraged. Overall, WEEE should be handled in a similar way to 
new EEE to maximise the potential for reuse or repair (where feasible). As retailers will 
have facilities and expertise in handling new EEE, the same practices should be applied 
to WEEE.  

A.3.4.2 Civic Amenity Sites / Recycling Centres 

In addition to retailer take-back schemes, municipality run civic amenity sites should also 
provide facilities for WEEE collection. In many European countries civic amenity sites 
offer convenient local waste disposal facilities that often accept WEEE. Indeed, it has 
been reported that civic amenity sites are often the most used collection points for 
WEEE and should be required to accept industrial WEEE in order to maximise 
recovery.130 This likely reflects the use of such centres as drop-off points for larger WEEE 
items, including fridges, freezers, washing machines, etc. 

A key issue with WEEE collections at civic amenity sites is the lack of appropriate 
infrastructure to handle and store WEEE which may be suitable for preparation for 
reuse. Portable WEEE delivered at civic amenity sites, such as TVs, computers, etc. are 
often thrown into large containers causing irreparable damage to screens and plastic 
cases, thereby preventing any reuse that may otherwise have been possible. The 
containers are also often not covered, exposing the WEEE to the elements which may 
further inhibit any reuse potential. Similarly, larger items such as washing machines and 
fridges are often left outside which may result in water or weather damage which 
reduces the potential reuse value (Figure A - 7).  
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Figure A - 7: White Goods Exposed to the Elements at a Civic Amenity Site 

Source: Photo by Mike Wragg via Flikr. 

In order to facilitate preparation for reuse, civic amenity sites should ensure WEEE which 
holds potential reuse value is handled and stored appropriately.131 This may include 
training staff to quickly assess items as they arrive and providing special storage units for 
large WEEE. It is noted that in the West Balkans, where a large proportion of the EEE that 
arrives at such drop-off points is likely to be irreparable, such precautions and separation 
may not be economically viable. Indeed, from the country assessments presented in 
Section 3.3 it would seem that households take WEEE that has any sort of scrap value 
directly to scrap metal merchants.  

In Europe, the cost of running civic amenity WEEE collections are typically covered, at 
least in part, by PRO schemes. These schemes are largely driven by achieving the 
recycling targets and are therefore less concerned with preparation for reuse – as a 
result, the payments received by municipalities typically cover the minimum 
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requirements for capturing materials for recycling. As a consequence, there is little 
incentive for the civic amenity sites to facilitate preparation for reuse. Several countries, 
including Denmark and the UK, are questioning whether the money received from PROs 
actually covers the full costs of the service they provide. Given the financial pressures 
faced by many municipalities, there may not be much willingness to implement 
collection and storage systems which promote preparation for reuse, without some sort 
of financial compensation from PROs.132 If the responsibility of financing and processing 
WEEE at civic amenity sites falls on PROs, there may be a need for producers to set up a 
payment structure which rewards high preparation for reuse rates (although these costs 
should, in theory, be borne by PROs they are often picked up by municipalities). A key 
driver for this would be a separate preparation for reuse target.133   

In the UK, some civic amenity sites have set up onsite reuse shops or have got 
arrangements with third party organisations for the resale of WEEE. Such schemes would 
provide a clear incentive to the civic amenity site to ensure WEEE management is 
focussed on optimising reuse. However, this has required a provision within national 
laws regarding ownership of WEEE that is collected at civic amenity sites.  

A.3.4.3 Kerbside Collection 

Some municipalities operate kerbside collection systems for WEEE. These collections 
may either be provided free of charge to households or they may be part of a free (to 
the consumer), or charged for, bulky or hazardous waste collection service. Kerbside 
collections may be particularly effective when focused on bulky items such as washing 
machines and fridges which it may be difficult for a consumer to transport (particularly 
in remote or sparsely populated areas). In Sweden, vans which collect WEEE and other 
problematic wastes in sparsely populated areas have proved to be an effective means of 
increasing recovery.134  

Article 12(1) of the WEEE Directive states that, as a minimum, producers are required to 
finance collections from collection facilities as defined in Article 5(2). This means that in 
many countries producers do not have to finance kerbside collection schemes, unless 
this was specifically mandated in the national legislation during the transposition 
process. Charging customers for kerbside collections of WEEE could be a way of 
financing the service; however, it may also greatly reduce the effectiveness of the 
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measure if consumers are unwilling or unable to pay. One way to potentially overcome 
the problem of financing could be via a system in which the collector, typically the 
municipality, can recover the cost of collections from PROs, or by selling the WEEE 
through reuse shops or by recovering the scrap value inherent in large domestic 
appliances. If the costs are to be covered by PROs this would have to be explicitly 
mandated in the national regulations, as it is not explicitly required by the WEEE 
Directive. 

A.3.4.4 Bring Banks 

Both municipal and retailer collections may be in the form of bring banks, situated in 
convenient locations, such as close to shops and amenities. The location of such bring 
banks can become a compromise between bringing and collecting because customers 
are only required to bring their unwanted item to a place they would likely visit 
regardless, such as the local supermarket. However, most bring banks will only accept 
smaller household WEEE, which can be dropped into a container via a shaft or similar 
(this is necessary to provide safe storage at unmanned sites). 

Bring banks are typically unmanned and situated in easily accessible areas to promote 
their use. However, to provide safe storage and avoid theft, bring banks are generally 
not designed to ensure items are not damaged during drop off. WEEE collected via bring 
sites may therefore not be suitable for preparation for reuse, making this option less 
attractive from a waste hierarchy perspective.  

In Norway, several large electrical companies have set up bring banks for WEEE outside 
their stores as part of their retailer take-back obligation (Figure A - 8). Although this 
provides a convenient drop-off point for customers who do not wish to enter the store, 
there is a clear trade-off linked to the potential damage cause to the items collected via 
the bring bank. In this case, preparation for reuse could increase if customers were 
required to hand their items to a member of staff who will be able to assess and store 
the item appropriately if it could be repaired or reused. In the West Balkans this may be 
a method whereby producers can aim to collect their products in the absence of formal 
collection services (for example, drop off points for batteries are already present in parts 
of the Former Yugoslav Republic of Macedonia – Figure A - 9 – and could be expanded to 
include small WEEE)   
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Figure A - 8: WEEE Bring Bank in Norway outside an Electronics Store 

 
Source: www.elkjop.no/cms/retur-og-miljo/retur-og-miljo/?bvstate=pg%3A1%2Fct%3Aq   

Figure A - 9: Collection of Waste Batteries in a Supermarket Located in the 
Former Yugoslav Republic of Macedonia 

 

 

A.3.4.5 Postal Returns 

Finally, a number of companies across Europe allow consumers to return small WEEE 
items via postal return. One example is a UK company specialising in handling WEEE 
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containing sensitive data. Smartphones, USBs and hard drives can be posted to the 
company which will charge the consumer a fee for ensuring all data is destroyed and the 
item recycled or incinerated.135  

A.3.4.6 Collection Costs 

As noted above, there is very limited transparency on cost within the WEEE treatment 
sector, with PROs and treatment facilities being reluctant to share this information on 
the grounds that it is commercially sensitive.  Information on collection costs are, 
therefore, very difficult to come by with very little being publicly available. As part of the 
study the project team spoke to a number of European waste management companies 
involved in the collection and treatment of WEEE. These companies were reluctant to 
share any economic information on collection or treatment costs.  

A.3.5 WEEE Treatment 

The challenges of trying to get WEEE to pass through licensed facilities that are 
authorised to provide evidence on WEEE treatment should not be underestimated. This 
is especially relevant in the West Balkans where there is extensive unlicensed / illegal 
activity occurring in the sector. Indeed, many Western European countries still struggle 
to record and account for a substantial proportion of WEEE. A recent study on the 
collection of WEEE in Europe, for example, noted that some Member States are unlikely 
to achieve their targets and that most are facing considerable challenges. 136 Member 
States reported the large volumes of collected WEEE that is unaccounted for, as a key 
reason for these difficulties and this problem is made worse by limited enforcement and 
monitoring capacities in many Member States. 137  

This will have to be a key consideration for the six countries as much of the WEEE 
management system is predicated on effective enforcement of the environmental 
permitting regime by the competent authorities. 
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Once collected, and sent to a licensed facility, the treatment of WEEE can be divided into 
two steps: 

 Sorting of materials to identify products which can be prepared for reuse; and 

 Pre-treatment, including draining, dismantling and sorting of component 
parts, and finally shredding. 

This section deals with each of the above processes but does not cover the final recycling 
process where separated materials are reprocessed into new materials, products or 
substances (e.g. at a steel smelter, or plastics recycling facility). Global markets exist for 
the individual output fractions coming from WEEE and the final recovery of this material 
is largely driven by the market for secondary raw materials. 

The recycling market within Europe is divided into two different tracks in terms of how 
WEEE is processed. There are some large multinational companies, such as Stena, Sims, 
and Galloo, that process a large proportion of the WEEE collected. These companies aim 
to obtain large quantities of material which they treat in automated mechanical 
treatment plants rather than via manual dismantling. Mechanical treatment requires 
sufficient volumes of WEEE in order to justify the larger capital investments. Many 
smaller operators in Europe tend to make use of a combination of mechanical and 
manual dismantling and sorting. In this section both types of WEEE treatment are 
described, although it is likely that manual sorting may be of more relevance to the West 
Balkan countries, owing to the limited size of the market, and also to the low labour 
costs, and the costs of transport (linked to the quality of the transport infrastructure).  

The ‘Best-of-2-Worlds philosophy’ has been promoted by Weng et al. in relation to the 
treatment of WEEE in developing countries.138 According to the authors of this study, the 
rationale for applying this philosophy is: 

1) “For the pre-processing stage, manual dismantling (low technology, low 
operational cost and higher yield of material liberation) is preferred over 
mechanical separation (high technology, high energy consumption, high 
investment cost and lower yield of material liberation). In developing 
countries the pre-processing step is often performed in the informal sector 
providing a minimal income source for the poor. Having this abundant 
workforce in mind, high levels of mechanization and automation in pre-
treatment processes cannot be justified, due to high investment, increased 
energy consumption, leading to jobs loss for the poorest and a decrease in 
revenues because of lower-grade outputs.  

2) For the end-processing stage, technically advanced facilities (high technology 
with high environmental health and safety performance) are clearly preferred 
over informal refining techniques (low technology, high environmental, 

                                                      

 
138

 Weng et al (2012) The Best-of-2-Worlds Philosophy: Developing local Dismantling and Global 
Infrastructure Network for Sustainable E-Waste Treatment in Emerging Economies, Waste Management, 
Vol. 32, No. 11, pp. 2134-2146 



  147 

health and safety risks). In developing countries such facilities are usually not 
available locally for all fractions and it is not under all circumstances practical 
to locally establish a comprehensive cluster of an advanced infrastructure 
targeting the entire e-waste treatment chain. Under the limitations of 
economy of scale, access to global state-of-the-art end processing facilities 
can be a pragmatic solution for the critical fractions in developing countries.  

3) Hence, combining the best techniques for manual pre-processing on a local 
scale with proper environmental, health and safety standards and for high-
tech end-processing on a global scale allows achieving the most sustainable 
solutions for the treatment of e-waste in developing countries.”139 

There are good reasons to support this approach in the Western Balkans. The more 
complex investments could then be concentrated on those materials, such as printed 
circuit boards, mercury containing substances and the degassing of fridges, for which 
more complex technology is required for proper treatment under the WEEE Directive. 
The more that value can be enhanced, and the transportation cost reduced, though 
manual processing, the more reason there will be to prefer this option. 

A.3.5.1 Preparation for Reuse 

Manual sorting prior to shredding is often undertaken to extract products and/or parts 
which can be prepared for reuse. In order to maximise preparation for reuse, the WEEE 
needs to be handled correctly during collection so as to avoid unnecessarily, and 
irreversibly, damaging the products that are being collected (Section A.3.4).  

In Western Europe there is a relatively small market for WEEE from households – that is, 
business to consumer (B2C) products – which has been prepared for reuse. Some of this 
material is sold in second hand shops or distributed as part of social support / assisted 
living programmes. A substantial proportion of working items are shipped abroad for 
sale in other markets (under this guise there is also a substantial amount of illegal 
activity – see Section A.3.6.4 for further details). Section A.3.2 noted that households in 
the West Balkans are likely to hold onto their EEE for an extended period of time, which 
means that there may only be a very limited amount of EEE that can realistically be 
prepared for reuse after it has been discarded. 

WEEE coming from businesses – that is, business to business (B2B) WEEE – often has a 
much higher chance of being prepared for reuse. In comparison to B2C WEEE, products 
from business tend to be a lot newer and, therefore, generally in better condition, when 
they enter the waste stream (businesses often upgrade their IT equipment well before it 
is functionally obsolete). Preparing items for reuse is also favoured by the fact that B2B 
WEEE typically gets replaced en masse which means that there are greater volumes of 
uniform products which increases economies of scale. B2B WEEE is also often collected 
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by private recycling companies who can make an assessment of the potential reusability 
of items earlier on in the process (compare this, for example, to products deposited by 
households at a civic amenity site/recycling centre).140 Today the reuse of WEEE is largely 
limited to mobile telephones and laptops.141 It was reported by an industry contact that 
the reuse of components is even rarer, with the main focus in this area being on reusing 
random access memory (RAM) from computers. 

There is generally no difference in how B2C or B2B WEEE is handled once it reaches the 
pre-treatment facility. To re-direct WEEE towards reuse the potential for reuse needs to 
be identified as early as possible and ideally already at the point of collection. This will 
help to ensure that products are suitable transported and stored to avoid damage. If 
preparation for reuse is undertaken there are a number of criteria that need to be 
fulfilled, such as, testing for electrical safety, and making sure that hazardous / depleted 
products are removed from the stream (such as CFCs in fridges). 142 Some of the key 
obstacles and drivers affecting the preparation for reuse of WEEE, as identified by UNU, 
are presented in Table A - 7. 
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Table A - 7: Obstacles and Drivers for Preparation for Reuse 

Obstacles Drivers 

 Access to the waste stream by reuse facilities 
and quality of materials collected 

 Design of the products and availability of 
spare parts 

 Lack of appropriate logistics 

 Costs for municipalities 

 Resistance from producers 

 Consumer perception towards reuse 

 Legislative framework (no separate target on 
preparation for reuse) 

 Expertise required for preparation for reuse 

 Restrictions on trans-boundary shipments 

 Unfair competition (notably from reuse 
organisations which do not respect quality 
standards) 

 Quality control for reuse 

 Security standards 

 Open dialogue between manufacturers and 
reuse organisations 

 Commitment of local authorities towards 
reuse 

 Policies favouring social activities and 
funding 

 Marketing of second-hand products 

 Education for people involved in reuse and 
refurbishment 

Source: United Nations University, Statistics Netherlands, Bio Intelligence Services, and Regional 
Environmental Centre (2014) Study on Collection Rates of Waste Electrical and Electronic Equipment 
(WEEE): Possible Measures to be Initiated by the Commission as Required by Article 7(4), 7(5), 7(6) and 7(7) 
of Directive 2012/19/EU on WEEE, Report for DG Environment of the European Commission, October 2014 

A.3.5.2 Mechanical Sorting of WEEE 

An industry expert consulted as part of this project suggested that the best examples of 
mechanical dismantling and sorting come from the Nordic countries, together with the 
Netherlands, Germany and Switzerland.143 It was suggested that the reason for this were 
largely to do with the fact that: 

 The market conditions in each of the countries are similar; 

 Long-term contracts (3 to 4 years) have been set up between treatment 
facilities and the PROs which facilitates capital investments; and  

 The centralised collection systems in these countries mean that there is a 
large volume of material available for treatment.  

It was reported that in countries with short-term contracts, such as Germany, where 
contracts are typically only a year long, it is not possible to develop longer-term 
strategies or gain financial backing for investments in capital intensive equipment.144 
Having access to guaranteed (and preferable large) inputs of WEEE is essential securing 
the necessary financial backing to invest in equipment.  
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Overview of the Process 

In an automated sorting facility manual handling is minimized. However, some manual 
labour is needed before the mechanical shredding and subsequent sorting can occur. 
This is to remove the hazardous compounds according to set regulations, but also to 
secure the quality of certain sensitive outputs material streams.  

In a large scale facility several techniques are used depending on the size of the plant 
and the type of dismantling, shredding and sorting equipment installed. For example, 
depending on the facility, display equipment may go through additional steps to sort out 
glass and/or plastics. Figure A - 10 provides an example of the typically processes that 
are involved in a mechanical sorting facility. The processes are modular which means 
that different combinations can be set up.145,146,147 

The processes/operations are described below: 

 Step 1 - Dismantling:  
o In this step hazardous components are removed by hand (e.g. 

batteries, oil, components containing lead, asbestos or mercury 
coolants (CFCs), capacitors (PCB) and toners). This is to meet 
established regulations but also to secure the efficiency of the process 
and the quality of the output material. 

o In this initial phase valuable components that can easily be accessed 
are manually removed (e.g. copper cables are often cut off using 
pliers). 

o If needed after this first phase of dismantling further manual 
dismantling of specific components, such as mercury containing lamps 
from screens, can be performed. Most of the WEEE passing the 
manual sorting phase is sent directly to the mechanical shredder. 
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Figure A - 10: Example Process Scheme for an Advanced Mechanical 
Sorting Facility 

 

Source: Figure based on personal communications with Mikael Lekbeck, Sims Recycling Solutions, 
December 2015, and Staffan Johansson, Stena Technoworld, September 2015. 

 Step 2 – Mechanical shredding: 
o After valuable and hazardous components have been manually 

removed smaller appliances are sent to a dedicated shredder. The 
shredder varies in size depending on whether it is large or small WEEE 
that is being treated. The internal mechanical processes may include 
cutting, grinding, hammering and/or compression. Larger WEEE 
appliances, for example, fridges or stoves, are sent to larger shredders 
which are also used for cars and other metal scrap. The focus of these 
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larger shredders and the subsequent processes are typically focused 
on the extraction of metals, with the non-metals, such as plastics, 
often being sent to landfilled or incineration. However, there are 
techniques and facilities available which process the so called 
shredder residue fraction in which plastics are found. This enables 
higher recycling rates to be achieved for plastics and some of the 
other remaining materials. 

 Step 3 – Sorting:  
o In this step the shredded materials are sorted based on their physical 

and chemical properties, such as magnetism, density, conductivity, 
colour or composition. The material is send through a magnet 
separating the waste into a ferrous and a non-ferrous stream. The 
ferrous stream is likely to contain some copper – for example, engines 
containing copper wire – which is hand sorted to separate the ferrous 
metal from the copper. 

o The non-ferrous fraction is then size-sorted into up to three fractions. 
The larger pieces are passed via an eddy-current separator to remove 
aluminium and circuit boards. The aluminium-circuit board fraction is 
sent through optical sorting and the pieces separated from each 
other. 

o The fractions not sorted out by the eddy-current separator are sent to 
vibrating tables where parts with high copper content are separated 
from other materials. The remaining material is now mostly comprised 
of plastics. The use of existing plastic labelling is not reliable, hence 
the judgement of content needs to be based on reliable analytical 
instruments and sorting techniques. Research undertaken by IVL has 
found that the sorting plastics is usually undertaken using NIR148, XRF-
scanners149 and sink-float techniques (for detecting and sorting 
brominated flame retardants).150  The sorting of plastics result in a 
recyclable and a non-recyclable fraction.  

o As in other industrial processes the shredder and the subsequent 
sorting process do not give completely sorted material fractions. This 
is due to imperfect separation where materials end up in another 
material fraction to that which was intended, and imperfect liberation, 
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where different materials remain stuck to each other after the 
shredder process (Figure A - 11).151 

Figure A - 11. Imperfect Separation and Liberation from Physical Separation 
and Sorting 

 

Source: United Nations Environment Programme (2010) Metal Recycling - Opportunities, Limits and 
Infrastructure, available at: 
www.unep.org/resourcepanel/Publications/MetalRecycling/tabid/106143/Default.aspx 
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Figure A - 12: Sorting and Processing of WEEE 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

Sources:(1) Naturvårdsverket (2011) Recycling and Disposal of Electronic Waste: Health Hazards and 
Environmental Impacts, www.naturvardsverket.se/Documents/publikationer6400/978-91-620-6417-4.pdf; 
(2) Genius (2015) WEEE Waste Processing Plant, Date Accessed: September 2015, Available at: 
http://genius-ita.com/en/prodotto/weee-waste-processing-plant; (3) Alibaba (2015) Shredded Circuit 
Board, Date Accessed: September 2015, Available at: www.alibaba.com/product-detail/Shredded-Circuit-
Board_11081125.html; (4) Shred Tech (2015) Computer and Electronic Hardware Recycling, Date Accessed: 
September 2015, Available at: http://shred-tech-australasia-stag.openface.com/plant-based-
systems/computer-electronic-hardware-recycling; (5) Alibaba (2015) WEEE Plastics Shredded, Date 
Accessed: September 2015, Available at: www.alibaba.com/product-detail/Weee-plastic-
Shredded_169861397.html?spm=a2700.7724838.38.9.cpEx2k  
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Material Outputs 

The fractions of materials generated from the process vary depending on the type of 
WEEE being processed and the technology being deployed. However, in general, the 
following fractions are, or can be, produced: 

 Ferrous metals; 

 Copper (cables etc.); 

 Aluminium; 

 Stainless steel; 

 Printed circuit boards; 

 Recyclable plastics; 

 Plastics containing brominated flame retardants (non-recyclable); 

 Hazardous fractions (oils, PCB, asbestos, CFC, brominated compounds etc.); 
and 

 Remaining fine fraction / shredder residues. 

The composition of the remaining materials / shredder residues varies by WEEE 
category. The residues from larger household appliances are often sent to landfill and/or 
used in construction. Conversely, the fine fraction arising from WEEE with a reasonable 
proportion of high value precious metals will likely be processed further to extract the 
remaining value from the material.  

Hazardous substances, such as CFCs and PCBs, are sent for appropriate treatment and/or 
incineration. Lead containing parts are sent for material recycling. Oil can both be sent 
for material recycling but also sent for energy recovery through incineration. Asbestos is 
landfilled in suitable hazardous landfill sites. 

Even though there are losses and contaminations in the sorted fractions from automated 
sorting, as depicted in Figure A - 12, the sorting techniques are developing, and today, 
most fractions are saleable and generate revenues. The level of impurities is lower from 
manual dismantling but this is far more labour intensive (see below).152 Fractions 
generated from the shredding and the subsequent sorting processes, such as ferrous 
metal, copper, aluminium, printed circuit boards, precious metals and copper, are sent 
to smelters and material recycling. The market for recycled material depends on the raw 
material market in general. Some recyclers, for instance, Boliden in Sweden, import 
printed circuit boards for melting.153 Much of the material is also exported from the EU 
to countries such as China. One of the reasons for exporting is that the production of 
new materials and products takes place there. 
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The recyclable plastics are also sent for material recycling and brominated plastics are 
sent for disposal or incineration. The fine fraction contains inert materials such as glass 
etc., but also valuable metals, and thus the fine fraction can be sent to smelters.154 
Processing of larger kitchen appliances in a larger shredder (together with vehicles etc.) 
will also generate a fine fraction but this is typically sent to landfill (where, if 
appropriate, it may be used as construction material/cover). 

Depending on the types of WEEE being processed and the design of the facility, glass 
from screens, concrete from washing machines, insulation foam from refrigerators etc. 
can be generated as well. The smallest plants might be focusing only on ferrous and non-
ferrous metals.155 

A.3.5.3 Manual Dismantling 

Manual handling and dismantling will always be needed, at least to some extent, to 
remove hazardous components and to undertake quality checks. However, in many 
countries, typically those with lower labour costs and smaller waste arisings, a large 
amount of WEEE is dismantled and processed manually.  The scrap value of metals is 
often sufficient for small businesses to be economically viable using labour intensive 
dismantling processes. 

A.3.5.4 Overview of the Process 

Manual dismantling (Figure A - 13) typically generates cleaner material fractions 
compared to mechanical dismantling and sorting. This means that the output fractions 
often fetch higher prices when sold to secondary markets, which can help to offset the 
higher labour costs.156  

In order to speed up the process and ensure suitable safety standards, manual 
dismantling processes in Western Europe often make use of a range of power tools and 
technical instruments (e.g. electric screwdrivers, chisels, scissors and pincers). These 
help to improve efficiencies and protect workers from injuries (see Section A.3.5.7). 
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Figure A - 13: Manual Dismantling of a Computer 

 

Source: Ewasteguide (2015) WEEE Plastics Shredded, Date Accessed: October 2015, Available at: 
http://ewasteguide.info/technologies 

Skilled personnel are crucial in order to identify which components need to be removed. 
But even for skilled personnel it is sometimes not possible to determine what is 
recyclable or not, especially with regards to the content of hazardous substances in 
plastics. The labelling of plastics is currently very unreliable which means that it is not 
possible to visually separate out materials which have high levels of hazardous chemicals 
(e.g. brominated flame retardants, or BFRs).   

In order to be certain about the chemical content of plastics, more sophisticated 
analytical techniques are required (e.g. XRF or sink-float techniques).157 However, in 
order to justify the investment in these analytical tools, larger flows of WEEE are needed. 
Many smaller operators cannot justify this expense and this may lead to the situation 
where unwanted chemicals are being recirculated into new products. According to the 
relevant BREF – a WEEE recycler will need to distinguish between plastics containing 
BFRs and plastics that do not.158  If not known, the plastics should be assumed to contain 
BFR.159 Not all BFRs are barred from being recycled; however, it is easier to make this 
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distinction between content of the material than to risk that unwanted BFRs are 
recycled.  

Material Outputs 

The same output fractions described for the mechanical sorting above will be generated 
from manual dismantling processes. However, the output fractions will be more intact 
e.g. plastic casings and printed circuit boards. In addition, a cable fraction will be 
generated. The cable could be sent directly to a smelter, where the plastic insulation 
material covering the wire will be used as fuel in the smelting process. The cable could 
also be sent to a cable granulation facility in which the copper is separated from the 
plastics. The insulation materials protecting the wires, which mainly consist of plastics, 
are further sorted with up to 50% of this being suitable for recycling, and the remainder 
having to be sent to incineration and/or disposal.160 

A.3.5.5 Approaches to Treating Different WEEE Categories  

The described manual dismantling process and the mechanical treatment process are 
the two main procedures on how to treat WEEE before sending the output fractions on 
for recycling at dedicated facilities (often located internationally). As previously 
mentioned, the steps described above vary depending on the type of WEEE being 
processed. This is based on the fact that WEEE is made up of a very broad range of 
products and components and are made up of a range of different materials all occurring 
in different proportions (Table A - 9 and Table A - 10). In addition, the treatment steps 
vary depending on the size of the treatment facility and the country in which the 
treatment takes place (e.g. due to differences in national treatment standards).  

The two main WEEE subcategories, which differ significantly from the treatment 
processes described above, are fridges and freezers and lamps. Fridges and freezers 
contain refrigerant gases such as chlorofluorocarbons (CFC), hydrofluorocarbons (HFC) 
and hydrochlorofluorocarbons (HCFC). These substances are ozone-depleting substances 
and, therefore, require that tight controls are put in place to prevent their escape to the 
atmosphere. As such, fridges and freezers need to be treated in a closed system in which 
the cooling circuits containing the gases are punctured and the gases collected using a 
vacuum system. After the removal of other hazardous components, such as oils, the 
fridges and freezers are then shredded in a closed system to prevent any refrigerant 
gases that may be found in the insulation material from escaping. 

Another WEEE category requiring special treatment is light sources, which include 
fluorescent tubes and low energy light bulbs as they contain the very toxic metal 
mercury.  To prevent the mercury from leaking out, the handling of obsolete light 
sources also needs to be carried out in closed system. Depending on the size and type of 
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light sources there are a number of different techniques that are used for treating the 
products. 

An overview of the ways in which different WEEE products are treated in the United 
Kingdom is provided in Table A - 8. This Table is based on Eunomia’s understanding of 
the WEEE treatment market and it demonstrates that different approaches to treatment 
are adopted depending on the nature and composition of the WEEE being treated.     

Table A - 8: Matrix of WEEE Treatment Techniques Used in the UK 
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Manual dismantling       

Decontamination (for example fluid removal)     

Degassing             

Shredding     

Flail mill           

Crushing (wet process)             

Crushing (dry process)           

Crushing (mobile)             

Ferrous separation (magnet)       

Non-ferrous separation (eddy current)         

Post-shredder manual separation         

Foam decontamination             

Granulation of output material     

Induction sorting             

Agitator (glass cleaning)           

Wet separation             

Dense media separation             

Extrusion (mostly used on downstream re-processing of 
bulk WEEE plastics)           

Reuse       

Repair       

Source: Eunomia  
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A.3.5.6 Material Composition of WEEE 

The composition of WEEE varies widely depending on the category of product being 
discarded. This will in turn affect what types of output material streams are being 
generated from the recycling process, and how they are finally treated. Table A - 9 shows 
the typical material content in different WEEE categories. The dominant materials are 
ferrous metals and plastics, followed by aluminium (all used in product casings) and 
copper used in cables and printed circuit boards. 

Table A - 10 shows the typical material content in different WEEE categories from 
another study in which hazardous materials in WEEE were also included. This study also 
identified the most common materials as being steel/ferrous metals and plastics. Besides 
steel and ferrous metals, common metals used are copper and aluminium. Of the non-
metallic materials, plastics are used in all categories as casings and insulation materials. 
Each of the other non-metallic materials tend to be found only in certain WEEE 
categories. Such examples are concrete, used to stabilize washing machines during use, 
and glass used in CRTs (Cathode ray tubes). Printed circuit boards, consisting both of 
metals and non-metallic materials, are found in all WEEE categories. As for many non-
metallic materials the hazardous materials – for example, PCB containing capacitors, 
batteries, and CFCs – are typically restricted to certain WEEE categories, but can be 
found in small quantities across all categories.  
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Table A - 9: Material Content in Different WEEE Categories 

WEEE Category 

Metals (%) 
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Small household appliances (e.g. kitchen 
blenders, vacuum cleaners, coffee percolators) 

40 14 6.9 0.01 0.03 0.2 0.02 0.01 0.01     0.8 37   1.0 

IT and telecommunication equipment (Desktop- 
and laptop PCs, mobile phones, printers) 

42 20 8.9   0.5       0.04 0.01 0.02 0.2 28 0.3 0.4 

Consumer equipment (e.g. radios, HiFi systems, 
video players) 

34 12 6.7   0.6   0.01   0.03 0.01   0.7 36 0.04 9.5 

Electrical and electronic tools (e.g. sewing 
machines, lawn mower 

29 9 4.9       0.01         0.9 48   8.0 

Toys, leisure and sports equipment (e.g. 
videogames, toys) 

10 1.9 2.1   0.3   0.01   0.01     0.5 70 0.1 15 

Source: Wrap (2012), Electrical product material composition- Overview of updated data within the Market Flows Model of Electronic Products, Available at: 
www.wrap.org.uk/sites/files/wrap/Electrical%20product%20material%20composition%20overview.pdf 
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Table A - 10: Material Content in WEEE Products 

WEEE category 

Metals (%) Plastics (%) Other Non-metallic parts (%) Hazardous Parts and Components (%) 
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Large Household Appliances 56   2 2 2 12 0.3   3 2 20   0 1   0.1 0.1   <0.1   <0.1       

Cooling and Freezing 45 20 2 3 0 8 10 7         0 1         0.5 1.1 <0.1   <0.1 1 

Small Household Appliances 
(category 1C) 

72   9 2 1 13 <0.1 <0.1 0.5 1     0 0.2 <0.1 0.5   <0.1 0.1   <0.1   <0.1   

Small Household Appliances 
(category 2) 

19   3 2 1 56     1 0.2     0   <0.1 0.3 0.1 0.1 0.1   <0.1   <0.1 19 

IT and Telecom excl. CRT’s (IT 
ex CRT) 

60   2 1 1 28             0   <0.1 4 0.1 0.1 0.1   <0.1     3 

Flat displays (LCDs etc.) 34   4 2 2 38             0   12 8                 

Consumer Electronics excl. 
CRT’s  

44   6 4 0 23       9     0   <0.1 5 <0.1 0.1 0.1   <0.1     8 

Tools  27   2 2 2 36     0.1       0   <0.1 0.3 0.1 1.3           30 

Toys 30         60             0   <0.1 1   <0.1           9 

IT and Telecom CRTs  5     2 2 13           38 19     9               11 

Lightning equipment 2   2 6   2             0 86   1           <0.1 1.6 <0.1 

Source:  UNEP (2007) 2008 Review of Directive 2002/96 on Waste Electrical and Electronic Equipment (WEEE) 
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A.3.5.7 Health and Safety 

Given that WEEE contains a number of hazardous substances and can release toxic 
chemicals when inappropriately treated (e.g. treatment of cables in open fires), care 
needs to be taken to protect both human and environmental health. 

It is important that appropriate risk assessments are conducted prior to commencing any 
WEEE treatment operations and that staff are properly trained in the use of equipment 
and the handling of large objects. The assessment should include a detailed assessment 
of the WEEE streams to be treated, the content of the products, and the known risks 
related to handling the various materials.161  

The Swedish EPA cites the creation of dust as the highest risk factor for exposure. The 
dust arises in dismantling as well as in the shredding process.162 There is also a risk for 
mercury leachate if mercury containing components, such as lamps from screens, 
accidently break. All in all, the risks are easier to control at larger facilities as they can 
justify expenditure on the necessary safety equipment but also because larger facilities 
will tend to be monitored more frequently by the regulator. 

The British Health and Safety Executives state that in most cases if there are effective 
measures taken to control the exposure to mercury and lead then normally the control 
of exposure to other hazardous substances should also be adequate.163 

To minimize the risks of exposure of harmful substances extensive ventilation is 
recommended including frequent replacements of filters and cleaning of ventilation 
ducts.164 In addition, mandatory use of respiratory protection as well as regular cleaning 
of work wear should be implemented. Another major exposure pathway is the intake of 
food and beverages due to poor hand hygiene. It is, therefore, considered best practice 
to have dedicated areas where food and beverages can be consumed and robust 
cleaning routines.  

A.3.5.8 Environmental Protection 

Under European law untreated WEEE is generally considered as hazardous waste. Facility 
operators are therefore obligated to follow minimum treatment standards to ensure 
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that materials are handled in a manner which protects the health of workers and the 
environment. For example, it is recommended that WEEE is stored under a roof to 
prevent leakage of hazardous materials. Once the WEEE is dismantled, measures need to 
be taken to ensure that no hazardous substances inadvertently find their way into the 
surrounding environment (e.g. emission of CFCs to the atmosphere or the leaching of 
oils and solvents into the ground).  

All WEEE treatment facilities in Europe, both large as well as small, require an 
environmental permit to operate. These should be reviewed and enforced against on a 
regular basis. The level of control and measures that should be taken to minimize the 
environmental impact must be the same no matter the size of the facility. 

Older refrigerators and freezers contain CFCs and HCFCs as cooling agents and in the 
insulation materials these damage the ozone layer if emitted to air. Therefore, these 
white goods should be treated in a closed system. In modern treatment facilities the 
cooling agents are generally collected by puncturing the cooling circuit after which the 
cooling agents are collected using vacuum system. Separation of the white goods in a 
closed system will secure the collection of CFCs and HCFCs in the insulation material.165 

A.3.5.9 Treatment Standards 

In 2013 the European Commission requested the European standardisation organisation 
to develop European standards for treatment of WEEE.166 This led to the development of 
standard EN 50625-1: Collection, Logistics & Treatment Requirements for WEEE - Part 1: 
General Treatment Requirements. The standard was approved in 2014.  

The standard was developed by CENELEC, the European Committee for Electrotechnical 
Standardisation. CENELEC creates both voluntary and harmonized standards (supporting 
the guidelines of a New Approach Directive). CENELEC standards are intended to be 
technologically neutral and are developed thanks to the contributions of sector specific 
experts coming from all over Europe.167 CENELEC has 33 member countries and 14 
affiliates. The CENELEC standards are referred to in the WEEE Directive and declare, for 
example, lists of forbidden substances connected to the RoHS Directive (Restriction of 
Hazardous Substances in Electrical and Electronic Equipment).  

One of the main reported challenges of meeting the standard is the requirement to 
document how each material fraction from the treatment of WEEE is finally treated.168 
As there are often a large number of actors in the value following the initial dismantling 
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and sorting of WEEE, operators state that the administrative burden of this requirement 
can be onerous. 

Another reported challenge of the standard is the requirement of a maximum of 2,000 
parts per million (ppm) of bromine in the plastics that are sent for recycling (plastics with 
concentrations in excess of this threshold have to be recycled at specialist facilities that 
can remove the bromine). To consistently screen out plastics with elevated bromine it 
will be necessary to invest in appropriate screening technologies, for example, XRF and 
flotation.169 An industry representative reported that facilities processing 30 to 35 
thousand tonnes of WEEE and generating around 6 to 7 thousand tonnes of plastics 
annually are unlikely to be able to make the financial investments required to screen out 
materials with elevated bromide (it was suggested that the generation of between  25 
and 35 thousand tonnes of plastics would warrant making investments in the necessary 
sorting technologies).170 A solution for smaller facilities to manage the requirement is a 
closer co-operation between treatment facilities and with producers which should 
provide information on existing plastics additives in their products which can be used by 
the recycling industry (Article 15 of the WEEE Directive requires that producers “provide 
information free of charge about preparation for reuse and treatment in respect of each 
type of new EEE placed for the first time on the Union market […]”. Another solution for 
smaller plants is to send disassembled plastic parts to larger dedicated plastics recycling 
facilities for further sorting. 

A third challenge the industry is facing is the regular quality control of output material 
fractions and how to withdraw a representative sample according to the standard.171 In 
Holland and Ireland, it is, today, required by law to meet the requirements of the 
standard and thus treatment facilities are reportedly competing on more equal terms. 172 

A.3.5.10 Key Drivers for Improved Treatment 

Legislation is of central importance. Clear responsibilities must be laid out in law, with 
appropriate penalties which are enforced. Inspections of the treatment facilities by the 
environmental regulator are required to check that facilities are complying with the 
regulations and to ensure a level playing field. Another important aspect is that the 
specific requirements of environmental permits – for example, the maximum allowable 
concentration of heavy metals in the leachate water – must be consistent across all 
treatment plants in a country and not set by individual municipalities which would lead 
to inconsistencies and distorted competition. If some facilities’ permits allow them to 
operate at lower standards, they will be given a competitive advantage against those 
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whose permits require them to adhere to stricter health & safety and environmental 
controls. 

Another key driver affecting the treatment of WEEE is the value of secondary metals. For 
larger household appliances the most important metals are ferrous metals, stainless 
steel and aluminium. For other WEEE categories the most important metals are gold, 
copper, silver and palladium.173 However, it has been reported that when the scrap value 
of metals is high this can actually compromise the recycling of WEEE, particularly of 
larger items.174 This is reportedly due to the fact that under such market conditions 
larger WEEE products with a high scrap value often get captured by larger shredders 
which process cars and regular metal scrap. An industry contact noted that these 
shredders often only focus on the recovery of the bulk ferrous and non-ferrous metals 
without any prior dismantling to remove hazardous materials and components. This 
results in hazardous materials being dispersed throughout the bulk material fractions, 
and also into the environment (e.g. CFCs from refrigerators). In addition, the recovery of 
precious metals found on printed circuit boards will significantly be reduced as they will 
typically be rejected further downstream.  

Lower scrap metal prices, on the other hand, can increase the net cost of treating WEEE. 
In an effective EPR scheme these costs should be picked up by producers. A great 
challenge the recycling industry is facing is the decrease of the metal content and thus 
the economic value of WEEE. The reasons for the decrease is the producer’s pursuit to 
decrease production costs by minimizing the material needed and replacing existing 
materials with less costly ones. The successively miniaturization of electric and 
electronical products is another reason for this where, for example, the market share of 
stationary PCs have decreased due to an increased use of laptops and tablets. 

Contracts regulating the economic terms between the PROs and the recyclers is also of 
significant importance. In Sweden, for example, if the metal prices are low the recyclers 
will get paid by the PROs but if they are high the recyclers will pay the PROs. This is in 
order to make the recycling of WEEE more financially stable ensuring the recyclers that 
they will not be put out of business if the material prices decrease.175 This risk sharing 
mechanism is important, particularly in light of the current decline in global commodity 
prices.  

Another driver for an improved treatment of WEEE is the signing of longer term 
contracts between the treatment facilities and the PROs. Securing the supply of WEEE 
over a longer time period provides greater security and encourages larger investments in 
treatment technologies.   

In addition, it is very important secure that all WEEE collected reaches the treatment 
facilities without products (e.g. cell phones) and parts (e.g. cables) with high economic 
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value have been removed unofficially, so called ‘cherry picking’. In emerging economies, 
the economic value of WEEE is often reported to be considerably lower compared to 
WEEE collected in industrialized countries because, at least in part, of this ‘cherry 
picking’.176, 177 

A.3.5.11 Treatment Costs 

As noted previously, the actors involved in the collection and treatment of WEEE have 
been unwilling to provide much information on treatment costs. The only information 
that was provided by industry is presented in Table A - 11 and Table A - 12. Table A - 11 
shows the gate fees for dismantling three WEEE categories based on prices in Norway 
for 2015. Table A - 12 show the estimated capital investment costs, as reported by an 
industry contact, that would be required to build a 30 to 35 thousand tonnes per annum 
WEEE treatment facility. 

Table A - 11: Gate Fees for Dismantling WEEE 

Gate Fees Dismantling Facilities 
Gate Fee 

(€ per tonne)
1 

TV screens (CRTs, LED etc.) €120 

Cooling equipment €60 

Large domestic appliances -€60 

Note: 1. negative cost means that treatment facilites will pay to recieve the equipment. 

Source: Personal communication, Thor Christian Wiik Svendsen, Elretur AS, February 2016. 

Table A - 12: Investment Costs for a 30 to 35 Thousand Tonnes per Annum 
WEEE Treatment Facility 

Invest Costs 
Costs 

(€ per facility) 

Low €5,000,000 

High €8,000,000 

Source: Personal communication, Mikael Lekbeck, Sims Recycling solutions, December 2015 

A small number of publicly available sources on treatment costs were identified as part 
of the study. Table A - 13 gives an indication of the costs and revenues from the 
treatment of WEEE in the UK (in 2011 prices).178 Since 2011 there has been a significant 
drop in the value of secondary materials and this would mean that the revenue figures 
reported in the figure will have decreased somewhat over the last few years. The figures 
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in the table are based on historical data of average commodity prices of post treatment 
materials and mass balances of common WEEE items.  

Table A - 13: Costs and Revenues Associated with the Dismantling of WEEE 
in the UK 

WEEE Products 
Cost / Revenues 

(€ per tonne, 2011 Prices)
1 

Treatment costs
2 

Large domestic appliances €66 

Mixed WEEE €99 

Displays €132 

Cooling €198 

Gas Discharge Lamps €1,188 

Revenues after treatment  

Large domestic appliances €198 

Mixed WEEE €238 

Displays €165 

Cooling €334 

Gas Discharge Lamps
3
 €0 

Notes:  

1. Costs converted from English pounds to Euros using an exchange rate of €1= £0.76 (currency 
converted on: 2

nd
 February 2016 at www.valutaomvandlare.com).  

2. Based on estimates of direct costs - labour, power, maintenance, rent etc. for treatment site. 

3. Revenue estimates not available. Industry has indicated that material revenues may exist for treated 
GDL. Technologies that can remove the rare earths from lamp powder have been developed in Europe. 
The de-mercurised lamp powder has some value to specialist treatment facilities, however due to data 
limitations this is not included. 

Source: UK Department for Innovation and Skills (2013) Waste Electrical and Electronic Equipment (WEEE) 
System, www.gov.uk/government/uploads/system/uploads/attachment_data/file/249743/bis-13-1181-
impact-assessment-waste-electrical-and-electronic-equipment-weee-system.pdf 

The United Nations University have also published figures on treatment costs and 
revenues for different WEEE categories (Table A - 14). The costs, other than for PV 
panels, were derived in 2008 as part of the United Nation University’s Review of 
Directive 2002/96 on WEEE. The costs shown in Table A - 14  include: 

 Transport and collection (incl. access to WEEE); 

 Shredding, sorting, dismantling, pre-treatment; 

 Incineration and landfill of non-recoverable materials; 

 Recycling processes; 

 Recovery processes; and 

 Other costs. 

The fact that the treatment costs reported in the Table below include transport and 
collection would likely explain why these costs are greater than those reported in Table 
A - 13.  The revenues are also different and this is likely due to differences in the 

http://www.valutaomvandlare.com/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249743/bis-13-1181-impact-assessment-waste-electrical-and-electronic-equipment-weee-system.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249743/bis-13-1181-impact-assessment-waste-electrical-and-electronic-equipment-weee-system.pdf


  169 

approaches taken to determining these and due to the fact that market conditions 
would have been different in 2011 vs those of 2008.   

Table A - 14: Costs and Revenues Associated with the Dismantling of WEEE 
in Europe (2008 Figures)   

WEEE Category 
Treatment Costs Total Revenues Net Costs 

(€ per tonne) 

Cat. 1 - Temperature exchange €975 €413 €562 

Cat. 2 - Screens €1,284 €459 €824 

Cat. 3 - Lamps €804 €141 €663 

Cat. 4 - Large equipment €420 €184 €235 

Cat. 5 - Small equipment €757 €611 €146 

Cat. 6 - Small IT €685 €305 €380 

PV Panels (2011 data) €175 €15 €160 

 Source: United Nations University, Statistics Netherlands, Bio Intelligence Services, and Regional 
Environmental Centre (2014) Study on Collection Rates of Waste Electrical and Electronic Equipment 
(WEEE): Possible Measures to be Initiated by the Commission as Required by Article 7(4), 7(5), 7(6) and 7(7) 
of Directive 2012/19/EU on WEEE, Report for DG Environment of the European Commission, October 2014, 
p. 142 

A.3.6 Reporting, Monitoring, and Enforcement 

Where multiple PROs exist, a centralised ‘clearinghouse’ enables the coordination 
between the schemes. The responsibility of the clearinghouse includes taking the 
register role, verifying compliance, verifying that PROs are meeting requirements and 
ensuring the fair distribution of obligations among PROs. The clearinghouse can either be 
a public body or could be through the producers (usually a separate body set up by 
them). In Ireland, for example, Deloitte have been commissioned to act as the 
overseeing body, whereas in many other countries the clearinghouse is managed by the 
state. Comparisons between different PROs, as discussed elsewhere, are difficult due to 
issues such as differences between schemes in terms of their: 

 Scope; 

 The differences in data available and confidentiality issues; and 

 Differences in the methods by which data are collected and, therefore, the level 
of uncertainty surrounding the quality of the data.  

The sections below discuss some of the key issues with regards to reporting, monitoring 
and enforcement of the WEEE management systems. 

A.3.6.1 Reporting 

The original and re-cast WEEE Directives require that all Member States set up a national 
register for producers and distributors of EEE. For those Member States for which 
information is available, Germany, Denmark, Finland, Hungary, Ireland, Poland, Portugal 
and the United Kingdom all charge their producers and distributors of EEE for joining the 
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national register. In addition, Denmark, Ireland, Poland and Portugal also require that 
their producers and distributors renew this registration annually. Reporting 
requirements vary from bi-monthly to annually, with most requiring at least the split by 
categories as per the Directive, and a split by business to business (B2B) and business to 
consumer (B2C) sales (with the definition of this split varying from country to 
country).179 

The re-cast directive allows for producers that sell to multiple Member States to be 
registered in one national register for all their activities in other Member States. All 
registers must therefore be harmonised and interoperable.  This will reduce the 
administrative burden on the producers, as this will no longer mean that they must 
register separately in each Member State.180  

Despite the national registers of producers of EEE, a significant proportion of WEEE is 
currently not reported through compliance schemes and other reporting procedures 
(e.g. because the regulations set de-minimis thresholds below which producers are 
exempt from the regulations). Furthermore, even when activities related to WEEE are 
reported, they are not necessarily reported in a centralised and consistent manner that 
allows for easy preparation of regional / national data. This naturally impacts on the 
quality of the data that is supplied by Member States to the European Commission.   

The final report from the CWIT project on e-waste crime proposes a number of actions 
on reporting.181 These include utilising the same codes for different types of WEEE across 
multiple countries to enable comparison of data, requiring all collectors of WEEE to 
report to relevant bodies, set up data management and control procedures that can 
regularly assess the quality and reliability of the data that is collected and used for 
reporting purposes. 

The CWIT report lists the following options for code systems which can be used: 

 UNU-KEYS; 

 Combined Nomenclature (CN Codes); 

 Basel Codes / Waste Shipment Regulation; 

 EU List of Waste (LoW); and 

 Original EU WEEE Directive (6 categories) and Recast WEEE Directive (10 
categories). 
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 Eunomia Research & Consulting, TOBIN, Arcadis, Scuola Agraria del Parco di Monza, and TBU (2009) 
International Review of Waste Management Policy: Summary Report, Report for Department of 
Environment Heritage and Local Government, September 2009 
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 Stewart, R. (2012) EU Legislation Relating to Electronic Waste: The WEEE and RoHS Directives and the 
REACH Regulations, Waste Electrical and Electronic Equipment (WEEE) Handbook (2012) Woodhead 
Publishing Ltd 
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 Huisman, J., Botezatu, I., Herreras, L., et al. (2015) Countering WEEE Illegal Trade (CWIT) Summary 
Report, Market Assessment, Legal Analysis, Crime Analysis and Recommendations Roadmap, August 2015, 
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Regarding reporting modalities, in general terms: 

 Producers are required to keep records of the amount of products manufactured, 
imported, exported and re-exported. In some cases, an electronic reporting 
system is used. At any rate, they have to deliver a public annual report;  

 The PRO aggregates data provided by producers and conveys it to national the 
relevant authorities. If organisations opt for individual responsibility, they report 
directly on their actions to the national authority which oversees the system;  

 The PRO then report to the national authorities. In general, the PROs’ annual 
reports include either general or detailed information on costs. Schemes which 
are not led by a PRO (e.g. in Finland and Germany) may be less transparent 
regarding aggregated data (quantities and costs); 

 Under Article 18 of the revised Directive Member States shall ensure that 
authorities responsible for implementing the Directive cooperate with each 
other, in particular to establish an adequate flow of information to ensure that 
producers comply with the provisions of the Directive and, where appropriate, 
provide each other and the Commission with information in order to facilitate the 
proper implementation of this Directive. The administrative co-operation and 
exchange of information, in particular between national registers, shall include 
electronic means of communication. Co-operation shall include, inter alia, 
granting access to the relevant documents and information including the results 
of any inspections, subject to the provisions of the data protection law in force in 
the Member State of the authority which is requested to cooperate. 182 

The administrative burden on individual businesses should be considered when 
designing producer responsibility systems. The need for reporting to counteract free-
riding is acknowledged, but the requirements should be balanced and should be 
considered according to the product in question and the consistency of the markets for 
that product. The use of collective compliance schemes reduces the individual burdens 
placed on businesses who would otherwise have to meet the obligations by themselves. 
In addition, the development of, and investment in, national electronic registries would 
help reduce the economic impact of reporting requirements by allowing all reporting to 
occur via a central online system.183 

There are currently large differences in the number of registered producers within 
individual Member States, resulting from differences in the ‘definition’ of what 
constitutes an obligated ‘producer’, the role of distributors and the impact of SME 
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 Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste electrical 
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Waste Directive, February 2014, 
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awareness of their obligations and the need to be registered. Industry across Europe has 
raised the issue of ‘free-riding’, particularly with regards to SMEs and their lack of 
awareness. In addition, different obligations to register B2B compared to B2C WEEE has 
led to some producers registering their products only as B2B, even when placing the 
product on a B2C channel (especially where no clear definitions of B2B compared to B2C 
exits) to avoid the associated obligations.  

Different reporting requirements result in varying financial burdens on the overall WEEE 
system. The higher the frequency of reporting, the greater the number of hours required 
to report and, consequently, the higher the economic and administrative burdens. The 
majority of registered producers see the need for reporting (particularly to try and track 
free-riding), but a high percentage of stakeholders report experiencing a burden in 
carrying out such reporting. If financial obligations are to be decided according to 
amounts of products placed on the markets, it has been suggested by some that the 
frequency of reporting should also be product-specific as some markets fluctuate 
throughout the year. Indeed, in an effort to reduce the administrative burden of 
reporting, the European Commission has suggested that reporting under the WEEE 
directive should be reduced to annual reports.184    

A.3.6.2 Monitoring / Auditing 

Surveillance specifications generally exist for each stream in almost all Member States. 
The main questions arise around how to make sure that surveillance is effectively 
enforced, and determine who is in charge of this task. 

Surveillance should be undertaken to: 

 Identify ‘free riding’ of the system; 

 Ensure that collection and treatment operations are occurring in accordance with 
the minimum standards set out in the regulations; and 

 PROs are held to account. 

Monitoring and surveillance should ideally be undertaken by public authorities which 
have the power to investigate and enforce the regulations. Monitoring and reporting can 
be greatly aided by: 

 Providing a formal authorisation (or recognition) procedure for the registration of 
PROs;  

 Providing a clear monitoring procedure and regular audits of PROs, including self-
control procedures where relevant; 
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 Setting up a system of compliance promotion and enforcement that effectively 
discourages free riders; 

 Clearly defining all targets and developing the indicators and reporting 
obligations to allow for their cost-effective monitoring;  

 Ensuring the quality of statistics reported by cross-checking and verifying the 
data; and 

 Defining and enforcing monitoring procedures on quality of recycling for 
exported materials. 

Public authorities should endow relevant administrations with sufficient staff and 
material means necessary to fulfil effective monitoring, enforcement, and to define 
proportionate sanctions. This is especially relevant in the case of non-attainment of the 
targets and/or non-respect of the requirements set out in the regulations and in the 
authorisation agreements for PROs or individual companies. To complement this, some 
responsibility for PROs is also required in order to ensure complete transparency on data 
management methods and results, and to assist national authorities in their surveillance 
(e.g. monitoring of exported materials). PROs should take an active role in the 
surveillance of the EPR schemes by strictly monitoring:  

 Their members (data reporting, free riders, etc.); and 

 Their members’ subcontractors (data reporting, collection and recycling 
performance, etc.).  

Through regular audits on data reported and waste management activities. Such 
surveillance should include monitoring of:  

 Producers’ compliance with the requirements of the scheme;  

 Respect of minimum environmental requirements regarding collection, 
treatment and recycling operations; and 

 Inspection on illegal waste shipments.185 

An example of best practice comes from Australia, where, in order to ensure compliance 
with the collection and treatment obligations set out in the EPR regulations, a two-tiered 
audit system was put in place. The two tiers are as follows:  

 Governmental agency audits individual producers and/or PROs; and 

 Collective schemes or individual producers audit the collection and treatment 
operators with which they contract.  

Collective schemes can also audit their members. Audits undertaken by both the 
government and the PROs allow for the identification of problems and helps to ensure 
surveillance of all actors in the system. 
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The report on waste crime from the CWIT project proposes a number of actions to tackle 
illegal WEEE activities.186 As not all pre-processors are required to monitor and report on 
all inputs and outputs, the data on illegal WEEE and what proportion it makes up is not 
possible to ascertain accurately in all countries. The proposals therefore include 
improving monitoring at collection points, such as those run by the local authorities, 
improving terminology and standardising the language used to describe activities and 
stakeholders in the WEEE chain, develop national monitoring strategies and improving 
the methodologies used to calculate indicators of WEEE arisings. The study also 
proposed that national centres of excellence be set up to ensure all actors, particularly 
those responsible for monitoring and enforcement, have adequate skills and access to 
ongoing training (see Section A.3.6 for more details).  

A.3.6.3 Enforcement  

The European Commission allows that treatment operations may be undertaken outside 
the respective Member State or the EU provided that the shipment of WEEE is in 
compliance with the relevant regulations. However, despite growing efforts at improving 
enforcement illegal or uncontrolled exports to developing countries remains a very 
significant issue. 187 The large amount of ‘hidden flows’ of WEEE indicate that, despite 
the current legislation in place regarding exports of WEEE and hazardous materials, a 
significant amount is still being illegally exported. Recent research estimates illegal 
export levels to be equivalent to 14% of discarded WEEE.188 This waste ends up in 
countries with lower treatment standards, with workers in these countries within the 
more informal recycling sectors ending up exposed to high levels of toxic substances.189 
The recast Directive suggests, at Article 10, that waste exported from the EU will only 
count towards Article 11 targets where ”the exporter can prove that the treatment took 
place in conditions that are equivalent to the requirements of this Directive".  

A key way to reduce the flows of illegal waste are to ensure that enforcement methods 
and measures are designed in a way that will allow for the reduction of illegal exports.  

Examples of specific enforcement measures in particular countries are as follows: 

 In Sweden, a fine may be imposed on anyone that fails to fulfil obligations of the 
WEEE policy, including failure to label EEE items correctly and failure to supply 
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the required data regarding WEEE. Individuals that infringe the RoHS legislation 
may also receive a fine or a term of imprisonment not exceeding two years. 
Where the offence is more serious (particularly regarding RoHS) and could have, 
or did cause damage, the individual will receive between 6 months and 6 years 
imprisonment. Fines are calculated according to the nature of the infringement, 
the means of the individual, and the seriousness of the incident. Under the WEEE 
legislation, it is possible to impose an environmental fine when an individual fails 
to register and still sells EEE products, or fails to inform the Environmental 
Protection Agency of how the products are collected and treated. Similar 
penalties also apply in Austria and Norway. In Austria, failure to comply with the 
WEEE regulations generally leads to a fine (ranging from €360 to €7,270), with a 
minimum fine of €1,800 where the individual in question is professionally active 
in the area of waste management. Administrative fines may also be applied if the 
individual fails to provide the necessary documentation, data or has not 
registered. In Norway, non-compliance with the WEEE and RoHS regulations is 
subject to fines under the terms of the Product Control Act. Penalties associated 
with WEEE can include fines, imprisonment for a term not exceeding three 
months, or both, unless more stringent penalty provisions apply. Penalties for 
infringement of the RoHS will only be applied if the infringement is shown to be 
wilful or the result of gross negligence. 

A.3.6.4 Illegal Exports 

Although most WEEE is considered hazardous, and, therefore, cannot legally be exported 
from EU Member States to non-OECD countries, a large volume of WEEE is leaving the 
EU in undocumented shipments every year.190 A study from the UK found that up to two 
thirds of WEEE produced in the UK does not end up in the designated processing 
facilities, but is instead exported for processing abroad.191 Estimates suggests the loss in 
profit to UK WEEE processors is about USD7.5 million. Illegal trade and mismanagement 
of WEEE divert large amounts of material from WEEE reprocessors operating in 
compliance with the regulations leading to economic losses in the sector.192 

On an EU level, the Countering WEEE Illegal Trade (CWT) project has stated that only 
35% of WEEE produced in Europe in 2012 was reported through official collection and 
recycling systems, while 50% was reportedly mismanaged or illegally traded within the 
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European Union.193 The remaining 15% (1.5 million tonnes) was exported, the vast 

majority (1.3 million tonnes) in undocumented shipments to non-OECD countries. The 
study estimated that 70% of the exported WEEE was in working order and could be 
reused; whilst 30% had no reuse value and had to be discarded.194  

The large amount of undocumented WEEE indicates that, despite current legislation 
which prohibits the export of WEEE to non-OECD countries for purposes other than 
reuse, a significant amount of unusable electrical waste is still being illegally 
exported.195,196 As the CWT study suggests, a large amount of exported WEEE is intended 
for reuse rather than recycling. However, because the export of WEEE for reuse is 
permitted, many unscrupulous operators will export damaged goods under the pretence 
of being destined for reuse. Illegally exported WEEE often ends up in countries with poor 
environmental and health & safety standards (or, if such standards exist, they are often 
not adequately enforced).197,198 The non-functional WEEE items have to be disposed of 
when they arrive at their destination – an activity which is often undertaken by the 
informal sector at great cost to the environment and human health. 199 

Figure A - 14 shows an example of a thermal processing unit for electric cables in Kosovo. 
Unlike mechanical processing, as it is standard in Western and Central Europe, the 
insulation material is simply burned off. The plastic insulating material is commonly 
made from PVC which has an extremely high chlorine content: 1 kg of incinerated PVC 
results in about 550 g of chlorine gas being emitted (chlorine is a precursor for highly 
toxic dioxins which are produced when burning PVC).200 In the unit shown, the chlorine 
and associated toxins are not directly released to the atmosphere as they are sent over a 
‘quencher tank’, visible behind the stove. However, only a very limited amount of the 
chlorine and other air pollutants are likely to be absorbed. And the pollutants that are 
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absorbed in the ‘quencher tank’ create another source of hazardous waste that is very 
unlikely to be treated in an appropriate manner.     

Figure A - 14: WEEE Treatment – Stove for Burning off Insulations from 
Electric Cables 

 

Source: © Martin Steiner 

The inappropriate export of WEEE to developing countries (including the West Balkans) 
can therefore pose a substantial risk. Even exports of electrical and electronic items 
genuinely intended for reuse will eventually end up as WEEE after their second life and 
will have to be dealt with within their new home country. Preventing illegal exports of 
WEEE is crucial both to prevent poor handling of hazardous materials in developing 
countries and to protect the European WEEE reprocessing industry.201  

The recast of the WEEE Directive stipulates that:  
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“Member States shall ensure that shipments of used EEE suspected to be WEEE 
are carried out in accordance with the minimum requirements in Annex VI and 
shall monitor such shipments accordingly.”202,203 

And that: 

“Such minimum requirements should in any case have the purpose of avoiding 
unwanted shipments of non-functional EEE to developing countries.” 204 

The minimum requirements in Annex VI require that functionality testing is undertaken 
and the results of these tests, along with records relating to each item, shall accompany 
the WEEE to demonstrate that a shipment constitute reusable WEEE rather than WEEE 
destined for recovery operations.  

In the UK, a best practice standard has been designed to increase levels of reuse, while 
reducing the amount of WEEE that is exported illegally.205 PAS 141 is awarded to 
processors that are registered with the scheme and that comply with best practice when 
preparing EEE and WEEE for reuse. The standard provides a framework for the treatment 
and testing of electronic and electrical items, reassuring the original producer that their 
safety liabilities and reputation are protected. The guidelines for the functionality tests 
set out in PAS 141 conform to the requirement of the WEEE directive that a test must be 
performed to differentiate WEEE intended for reuse from non-functional items intended 
for recovery operations. 

A key component of any successful legislation is appropriate enforcement to ensure that 
the rule of law is maintained and that the businesses who operate within the bounds of 
the law are not undercut by rouge operators. 
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A.4.0 Volumes of WEEE Collected for 

Treatment via Official Routes 

In order to estimate the costs to producers of collecting and treating WEEE it is 
necessary to understand how much material they will be processing over time. The 
quantities will have to increase annually in order to ensure that producers are able to 
achieve the collection and recycling targets which have been set out in the WEEE 
Directive. In order to prove that WEEE has been recycled and treated in accordance with 
minimum standards it will be necessary for the treatment to be undertaken by licensed 
facilities which are authorised to issue evidence about how much WEEE has been 
recycled (i.e. it will need to flow through the formal WEEE management system in order 
to be able to count towards the targets). This Appendix provides a high level estimate of 
the quantity of material that will have to be collected and treated by the WEEE 
management systems in each of the six West Balkan countries in order to meet the 
collection target set out in Article 11 of the WEEE Directive.  

A.4.1 Baseline Collection Rates 

Evidence from the National Waste Assessment suggests that limited amounts of WEEE 
are currently being processed at licensed facilities in the West Balkans (Section 4.0 of the 
main report). In Bosnia and Herzegovina 4.6% of total WEEE arisings were treated by an 
authorised PRO scheme in 2014.206 The official report on the amount of WEEE collected 
and treated in Serbia in 2014 reported that 6,969 tonnes of EEE was placed on the 
market and 20,972 was treated.207 If one divides the tonnage treated by the amount of 
WEEE projected to have been generated in 2014 (i.e. 55,000 tonnes – see Appendix 
A.2.0) this equates to a treatment rate of 38%.208  

Although there are licensed facilities in some of the other countries no data was 
provided on the actual amount of WEEE that is currently collect and processed at 
licensed facilities. It was noted that the informal sector and households in the West 
Balkans typically sell products with a net scrap value directly to scrap metal merchants 
(both licensed and unlicensed). This activity largely occurs outside of any formal WEEE 
management systems and, therefore, goes unrecorded. The total collection rates in 
Bosnia and Herzegovina and Serbia are thus likely to be higher than the reported rates 
but it is impossible to know exactly how much additional material is being collected. 
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With tighter regulation of treatment facilities and enforcement of permit conditions the 
informal sector may increasingly start delivering materials to licensed facilities which 
should report back on to the competent authorities in each country on the amount of 
different waste streams that are being treated/recycled.    

Given that individual WEEE categories are likely to be recovered at different rates based 
on their scrap value, it is possible to roughly estimate what a baseline collection rate 
may be for each country. Given the lack of data this this is an educated guess to provide 
an indication of how much of each WEEE category is currently being collected. Table A - 
15 presents the assumed collection rates for each category of WEEE in 2014. The 
National Waste Assessments revealed that the waste management systems in 
Montenegro and Serbia are more advanced and it has, therefore, been assumed that 
these countries are collecting a slightly larger proportion of their WEEE. It has been 
assumed that temperature exchange and large equipment are targeted for collection as 
these products tend to contain greater quantities of metals. The other streams are 
assumed to be captured at much lower rates. The over collection rate is shown in the 
last row, which ranges from 23% to 39% across the six countries.   

Table A - 15: Assumed Baseline Collection Rates by WEEE Category (2014) 

 WEEE Category 
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Temperature exchange 50% 50% 50% 50% 70% 70% 

Screens 5% 5% 5% 5% 10% 10% 

Lamps 0% 0% 0% 0% 0% 0% 

Large equipment 50% 50% 50% 50% 70% 70% 

Small equipment 2% 2% 2% 2% 10% 10% 

Small IT 5% 5% 5% 5% 10% 10% 

Overall collection rate in 2014
1 

24% 23% 24% 25% 35% 39% 

Note: 1. the overall collection rate is based on the projected tonnages for 2014 presented in Appendix 
A.2.0. 

 

A.4.2 Collection Targets   

Table A - 16 shows the collection and recycling targets that have been defined in the 
WEEE Directive. The deadlines for these targets have been set based on the European 
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context, with derogations provided for certain Member States.209 Given that the West 
Balkan countries are not yet part of the EU it is suggested that the deadline for these 
targets be extended out to 2025 for Montenegro and Serbia, and 2030 for Albania, 
Bosnia and Herzegovina, the Former Yugoslav Republic of Macedonia, and Kosovo. These 
dates are not intended to be set in stone or pre-empt any political decisions within the 
individual countries. They have simply been chosen for the purposes of presenting the 
analysis in this report and illustrating how much WEEE could potentially be passing 
through formal treatment facilities by 2030. 

 

                                                      

 
209

 Article 7(3) of the WEEE Directive states that: “Bulgaria, the Czech Republic, Latvia, Lithuania, Hungary, 
Malta, Poland, Romania, Slovenia and Slovakia may, because of their lack of the necessary infrastructure 
and their low level of EEE consumption, decide to” achieve the 2019 target by no later than 14 August 
2021. 
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Table A - 16: WEEE Directive Targets and Assumed Dates for each of the West Balkan Countries 

Target 
WEEE 

Category 
Measurement Method Target 

Year by Which Target Must be Achieved 

Date Set 
out in 

Directive 
Albania 

Bosnia and 
Herzegovina 

Kosovo 

Former 
Yugoslav 

Republic of 
Macedonia 

Montenegro Serbia 

Collection Rate 
Target (WEEE 
Directive, Article 7). 
Countries can 
choose between 
either target 

All WEEE  

% based on weight of EEE 
placed on the market in 
the three preceding years 

65% 2019 2030  2030  2030  2030  2025  2025  

% based on WEEE 
generated in given year 

85% 2019 2030  2030  2030  2030  2025  2025  

Preparation for 
Reuse Recycling 
Targets (WEEE 
Directive, Article 
11, Annex III) 

Category 1 % based on weight of the 
WEEE prepared for reuse 
or recycled divided by the 
weight of all separately 
collected WEEE for the 
specific category 

80%  2018 2030  2030  2030  2030  2025  2025  
Category 2 70% 2018 2030  2030  2030  2030  2025  2025  

Category 3 80% 2018 2030  2030  2030  2030  2025  2025  

Category 4 80% 2018 2030  2030  2030  2030  2025  2025  
Category 5 55% 2018 2030  2030  2030  2030  2025  2025  
Category 6 55% 2018 2030  2030  2030  2030  2025  2025  
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A.4.3 Projected Volume of WEEE Collected for Treatment      

The collection target set out in the WEEE Directive can be measured as either: 

 65% of all EEE placed on the market over the preceding three years; or as  

 85% of the total WEEE generated in a given year.  

The second option was selected as data on the amount of WEEE generated between 
2014 and 2030 has already been calculated in Appendix A.2.0. Based on these 
projections and the baseline collection rates set out in Table A - 15, it is possible to 
estimate the quantity of additional material that will have to be collected in order to 
meet the 85% collection target by the stipulated years. It can be seen from Table A - 17 
that the tonnage of WEEE being collected and passing through licensed treatment 
facilities increases markedly over time, from 46 thousand tonnes in 2015 to 150 
thousand tonnes in 2030.  

Table A - 17: Quantity of WEEE Requiring Collection in the West Balkans 
(2015, 2020, 2025, 2030) 

WEEE Stream 2015 2020 2025 2030 

ALBANIA 

Temperature 
exchange 

1,641 2,147 2,745 3,459 

Screens 308 1,079 1,850 2,621 

Lamps 18 118 234 372 

Large equipment 2,875 3,963 5,329 7,042 

Small equipment 464 2,393 4,809 7,847 

Small IT 115 401 688 974 

Total 5,421 10,101 15,655 22,315 

BOSNIA AND HERZEGOVINA 

Temperature 
exchange 

1,900 2,498 3,235 4,127 

Screens 408 1,426 2,445 3,464 

Lamps 21 136 273 438 

Large equipment 3,652 5,017 6,798 9,044 

Small equipment 571 2,946 5,980 9,849 

Small IT 151 530 909 1,287 

Total 6,703 12,553 19,639 28,209 

KOSOVO 

Temperature 
exchange 

1,315 1,689 2,127 2,644 

Screens 194 680 1,166 1,651 

Lamps 15 95 185 290 

Large equipment 1,898 2,590 3,474 4,595 

Small equipment 330 1,673 3,330 5,401 
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WEEE Stream 2015 2020 2025 2030 

Small IT 72 253 433 614 

Total 3,825 6,980 10,716 15,195 

FORMER YUGOSLAV REPUBLIC OF MACEDONIA 

Temperature 
exchange 

1,200 1,894 2,852 4,124 

Screens 200 665 1,200 1,700 

Lamps 16 128 234 340 

Large equipment 2,088 3,472 5,453 7,960 

Small equipment 302 1,623 3,479 5,859 

Small IT 60 210 360 510 

Total 3,866 7,991 13,577 20,493 

MONTENEGRO 

Temperature 
exchange 

500 704 918 1,083 

Screens 118 356 595 595 

Lamps 8 46 170 170 

Large equipment 856 1,173 1,753 2,083 

Small equipment 269 967 1,821 2,069 

Small IT 50 153 255 255 

Total 1,801 3,399 5,512 6,255 

SERBIA 

Temperature 
exchange 

7,850 9,382 11,119 12,086 

Screens 1,345 4,073 6,800 6,800 

Lamps 77 464 850 850 

Large equipment 12,132 14,855 17,067 19,000 

Small equipment 2,859 9,673 15,408 17,341 

Small IT 505 1,527 1,700 1,700 

Total 24,768 39,973 52,944 57,776 

Total for West 
Balkans 

46,384 80,997 118,044 150,243 

 


