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2 ABBREVIATION LIST  

 
 
CLC  CENELEC  
CRM  critical raw materials 
CRT  cathode-ray tube  
(W)EEE (waste) electrical and electronic equipment 
ELV  end-of-life vehicles 
EMC  electromagnetic compatibility 
EMF   electromagnetic fields 
LCD  liquid crystal display 
LED  light emitting diode 
NWIP   new work item proposal  
PCB, PWB printed circuit board, printed wiring board 
PGM  platinum group metals 
RRR  Recyclability, Recoverability and Reusability 
SBP  strategic business plan 
TC  Technical Committee 
TS  Technical Specification 
WG   working group 
 
Acronyms of chemical elements used in the text: 
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Be  beryllium 
Co  cobalt 
Ga  gallium 
Ge  germanium 
In  indium 
Mg  magnesium 
Pd  palladium 
Sb  antimony 
Sc  scandium 
Ta  tantalum 
Va  vanadium 
W  tungsten 
HREE  heavy rare earth elements 
Dy  dysprosium 
Gd  gadolynium 
Lu  lutetium 
Tb  terbium 
Y  yttrium 
 
LREE  light rare earth elements 
Ce  cerium  
Eu  europium 
La  lanthanum 
Nd  neodymium 
Pr  praseodymium 
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3 EXECUTIVE SUMMARY 

 
This Deliverable is part of SCRREEN´s work package eight titled ‘WEEE issues’. Its 
overall objective is to provide a clear picture of the waste CRM-product markets.  
To do this, the specific needs to enable CRM recycling for the various types of WEEE 
will be put together. EOL standards like WEEELABEX, and the CENELEC standards 
developed under the European Commission Mandate M/518 EN were screened 
whether and how far they take into account the specific needs of CRM recycling.  
The report starts from the investigation of the CRM recycling in Europe and then 
analyses regulations and standards for WEEE recycling and for eco-design built upon 
an inventory of policies, strategies, legislation and standards collected from ECODOM, 
AFNOR and UNU. 
In conclusion, mandatory recycling of CRM can be seen as the strongest solution to 
improve the CRM recycling, but it has to run in parallel with incentives for the use of 
recycled CRM in new products. 
In particular, starting from the level of consideration of CRM in the current normative 
documents, the analysis identifies where the CRM should be taken into consideration 
and how far the CRM requirements should be introduced into the standards. 
The technical and management recommendations deriving from the analysis 
performed on the standards brought on one hand, to the need to focus on mandatory 
recycling of CRM, starting from requirements on separation of components to setting 
up downstream monitoring of the CRM fractions. And on the other hand, to focus on 
improving the design of new product, from the traceability of the component’s 
composition to the facilitation of the dismantling activities. 
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4 INTRODUCTION 

4.1 DESCRIPTION OF THE DELIVERABLE CONTENT AND PURPOSE  

 
Current EU policies and standards have been screened to determine the possibilities 
to enable CRM recycling for the various types of WEEE. This deliverable is an outcome 
of WP8 dealing with WEEE issue. Beyond own contents, the deliverable includes 
inputs mainly from WP7 (policy issues) and the outcomes will be used as input for WP9 
and WP10 Dissemination and communication. 
The CRM recycling in Europe is initially presented. From a documental point of view, 
standards for recycling and standards for eco-design were collected. Once identified 
the regulations and standards, a strategy for the upgrading was drafted executing the 
evaluation, definition and setting of requirements relevant for CRMs from traceability 
requirements to recycling target values in legislations and standards.  
For each relevant standard, a suggestion of recommendations (in the form of textual 
addition) was defined and is presented in chapter 8. 
The strategy and the relevant recommendations were discussed and validated with 
internal and external stakeholders during the Expert Group focus meeting on Circular 
Economy and a roadmap for communicating the upgrades and recommendations is 
defined. 
From a strategic point of view, after a consultation inside and outside the consortium 
together with circular economy expert, a roadmap for providing input to policy makers 
and standardization committee have been designed. 
  
 

5 CRM RECYCLING IN EUROPE 

5.1 INTRODUCTION TO CRM 

 
The presence of raw materials is required in a wide range of goods and applications 
used in everyday life; raw materials are crucial for a strong competitiveness and growth 
of European Industries. In 2008, the European Commission, to address the growing 
concern of securing valuable raw materials for the EU economy, launched the 
European Raw Materials Initiative. The European Raw Materials Initiative is a strategy 
that provided targeted measures to secure and improve access to raw materials for 
the European Union. One of the main priority actions of the Initiative was to establish 
a list of Critical Raw Materials (CRMs) at the EU level. The European Commission 
carries out a criticality assessment at EU level on a wide range of non-energy and non-
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agricultural raw materials; the main parameters used to evaluate the criticality of the 
material for the EU are: 

 economic importance;  
 supply risk.  

The Commission established the first list in 2011 and committed to update it at least 
every three years to reflect market, production and technological developments.  
Although several CRMs have a high technical and real economic recycling potential, 
and despite the encouragement from governments to move towards a circular 
economy, the recycling input rate of CRMs is generally low.  
There are several factors that are influencing the recycling rate of the CRMs: currently, 
for the majority of the CRMs, the sorting and recycling technologies are not available 
yet at competitive costs, moreover the demand for many CRMs is growing in various 
sectors and the contribution from recycling is largely insufficient to meet the demand. 
In the following paragraphs the current collection and recycling rates for WEEE and 
CRM contained in them, ELV and batteries are presented.  
 

5.2 COLLECTION AND RECYCLING RATE OF CRM FROM WEEE IN 
EUROPE 

 
In 2012, the European Commission launched the European Innovation Partnership 
(EIP) on Raw Materials, a stakeholder platform that brings together representatives 
from industry, public services, academia and NGOs. It provides a new approach aiming 
to streamline efforts and accelerate the market take-up of innovations. The Raw 
Materials Scoreboard is an initiative of the EIP on raw materials. It presents relevant 
and reliable monitoring information that informs government, industry, and other 
stakeholders. It is published every two years, with the 2018 Scoreboard being the 
second edition of the series. Recycling contributes to the security of raw materials and 
helps to improve the sustainability of materials in the EU economy. Recycling rates can 
be estimated as: 

 end-of-life recycling rate (EOL-RR): is the percentage of a material in waste 
flows that is actually recycled; 

 end-of-life recycling input rate (EOL-RIR): is the total material input to the 
production system that comes from recycling of post-consumer scrap. 

Figure 1.11  shows the end-of-life recycling’s contribution to EU’s demand for the 
candidate raw materials assessed in the 2017 EU criticality assessment. The figure 
updates the recycling values in the 2016 Scoreboard in line with the latest available 
data from EU material system analysis and the 2017 EU criticality assessment. The 
                                            
1,3 European Innovation Partnership on Raw Materials, Raw Materials Scoreboard (2018), ISBN 978-
92-79-89745-0, doi:10.2873/08258 
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figure shows that, with the exception of a small number of materials, secondary raw 
materials generally represents a small share of inputs to production processes. While 
the EOL-RIR looks at recycled material inputs to the EU economy as a fraction of total 
inputs, the EOL-RR captures the amount of secondary materials recovered at the end-
of-life compared to the overall waste quantities generated. Figure 1.22 exhibits how, 
despite several materials contained in end-of-life products have recycling rates (EOL-
RIR) above 40 or 50%, recycling’s contribution to overall demand for these materials 
(EOL-RIR) is generally low. 
 

 
 
 
 

 
 

 
 

Figure 1.1: End-Of-Life recycling input rate of raw materials (Raw Materials Scoreboard, 2018). 
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Figure 1.2: Current EOL-RR in comparison to EOL-RIR for a range of materials (Raw Materials 
Scoreboard, 2018). 
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Figure 2: Current contribution of recycling to meet EU demand of CRMs: End-Of-Life Recycling 
Input Rate (EOL-RIR) (JRC elaboration based on the 2017 CRM study and on the MSA study 
2015). 
 
The electrical and electronic equipment (EEE) sector depends on several CRMs 
including antimony, beryllium, cobalt, germanium, indium, platinum group metals 
(PGMs), natural graphite, rare earth elements (REEs), silicon metal, and tungsten. A 
brief overview of CRMs present in some of the common EEE is listed in Table 13. The 
table highlights how every item is composed of a wide array of critical raw materials, 
distributed among specific EEE components. 

                                            
3 Öko_Institut e.V.(2012), Institute für angewandte Ökologie (Institute for applied Ecology), Recycling critical 
raw materials from waste electronic equipment, - https://www.oeko.de/oekodoc/1375/2012-010-en.pdf  
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Table 1: CRMs commonly present in EEE’s components (Elaboration from Öko_Institut e.V.(2012)).

WEEE Component Indium 
Palladium 
(PGM) 

REEs Gallium Cobalt 
Platinum 
 (PGM) 

Smartphones 

Printed Wiring 
Boards 

 X     

Batteries (Li-ion)     X  
Speakers   X    

Notebooks 

Printed Wiring 
Boards 

 X     

Batteries (Li-ion)     X  
Speakers   X    
Hard disk      X 
Display X  X X   

PC & Notebooks 

Printed Wiring 
Boards 

 X     

Batteries (Li-ion)     X  
Display X  X X   

TV 
Printed Wiring 
Boards 

 X     

Display X  X X   
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5.3 COLLECTION AND RECYCLING RATE OF BATTERIES AND END OF 
LIFE VEHICLES IN EUROPE 

 

5.3.1 BATTERIES  
 
There are three types of batteries: portable, industrial and automotive batteries. 
Depending on the applied chemistry, the main CRMs contained in waste batteries are 
antimony, cobalt, natural graphite, indium and REE such as cerium, lanthanum, 
praseodymium and neodymium.; The current collection rate of waste batteries is 
affected by the technology used, the lifetime of batteries and by the end-use behavior4.  
Depending on the quality of the recycled material it can be re-used in the battery 
industry or steel and other industries. 
The recycling of CRMs in waste batteries is also influenced by the recovery costs 
compared to the cost of extraction; for example cobalt recycling occurs thanks to the 
lower costs of the recovered cobalt compared to cobalt extraction from ores, whereas 
the recycling of graphite is quite limited. Even though graphite is usually lost in the 
recovery processes, its recovery is feasible applying hydrometallurgical processes 5. 
Finally, the end-of-life recycling rates for lanthanum and cerium are below 1%6   
Taking into account information collected and organized from the European ProSUM 
project (http://www.prosumproject.eu/), the total batteries POM in the year 2015 
accounted for roughly 2,400,000 tonnes of cells (the vast majority of which was found 
to be Pb based batteries). Looking specifically at Li-Ion batteries, for these batteries 
the POM in the year 2015 accounted for roughly 83,000 tonnes of cells (with the 
highest share related to nickel-manganese-cobalt (NMC) oxide batteries and 
manganese batteries). Notably, looking at EU-28 data, a gap between batteries waste 
generated and collected can be highlighted: for example in 2014, 280 grams per 

                                            
4 JRC science for policy report (2017), Critical Raw Materials and the circular economy Background 
report, Mathieux F. et al., doi:10.2760/378123, ISSN 1831-9424, ISBN 978-92-79-74282-8 
 
5 Deloitte Sustainability (2015), Study on Data for a Raw Material System Analysis: Roadmap and 
Test of the Fully Operational MSA for Raw Materials, Prepared for the European Commission, DG 
GROW, available at https://ec.europa.eu/jrc/en/scientific-tool/msa  
 
5 Moradi, B. and Botte, G. G. (2016), ‘Recycling of graphite anodes for the next generation of lithium 
ion batteries’, J. Appl. Electrochem. 46, 123-148, doi:10.1007/s10800-015-0914-0.  
 
6 Deloitte Sustainability (2015), Study on Data for a Raw Material System Analysis: Roadmap and Test 
of the Fully Operational MSA for Raw Materials, Prepared for the European Commission, DG GROW, 
available at https://ec.europa.eu/jrc/en/scientific-tool/msa   
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inhabitant of Zn-based batteries waste was generated, but only 90 grams per 
inhabitant was collected. Overall, considering Eurostat statistics7 for the year 2016, 
44% of sold portable batteries were collected for recycling. 
 
 

5.3.2 END OF LIFE VEHICLE (ELV) 
 
The automotive sector currently consists of three type of vehicles: conventional 
(combustion engine vehicles), hybrid (HEVs) and electric vehicles (EVs); several 
vehicle components contain CRMs such as graphite, cobalt Platinum Group Metals 
(palladium, platinum and rhodium), niobium and REEs such as cerium, dysprosium, 
gadolinium, lanthanum, neodymium, praseodymium, samarium, terbium and yttrium. 
According to recent studies the content of CRMs in vehicles is expected to increase in 
the next decades due to the growth of the hybrid and electric vehicles market. For 
example the Li-ion batteries contain cobalt, graphite, and REEs (lanthanum, 
praseodymium, neodymium and cerium)8.  
Given the fact that electric vehicles are recently introduced on the European market, 
and taking into account the average lifetime of EV components (estimated to be equal 
to around 10 years), a significant number of EVs have not yet reached end-of-life. 
According to literature review the large-scale recycling of electric vehicles is not 
expected before 2020 and should only be more effective beyond 20259. 
Currently, cobalt is the critical raw material of most interest contained in the Li-ion 
batteries; however the possible reduction of the cobalt amount in the future vehicles 
components may make recycling less attractive10.   
Taking into account information collected and organized from the European ProSUM 
project, (http://www.prosumproject.eu/), the total POM of ELVs in the year 2015 
(batteries excluded) accounted for roughly 19 million tonnes, of which roughly 8 million 
tonnes were collected and recycled by registered facilities. On the other hand, 6 million 

                                            
7 Eurostat Statistics Explained (2016), Waste statistics, Recycling of batteries and accumulators. 

(https://ec.europa.eu/eurostat/statistics-explained/) 
 
8,9 JRC science for policy report (2017), Critical Raw Materials and the circular economy Background 
report, Mathieux F. et al., doi:10.2760/378123, ISSN 1831-9424, ISBN 978-92-79-74282-8 
 
9 Blagoeva, D. T., Aves Dias, P., Marmier, A. and Pavel, C. C. (2016), Assessment of potential 
bottlenecks along the materials supply chain for the future deployment of low-carbon energy and 
transport technologies in the EU. Wind power, photovoltaic and electric vehicles technologies, time 
frame: 2015-2030,  
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tonnes were managed by unknown whereabouts, while 1 million where exported as 
used vehicles. 
 

6 REGULATIONS AND STANDARDS FOR WEEE RECYCLING AND ECO-
DESIGN 

 
In this chapter, current EU policies related to WEEE are presented together with 
standards, published or under preparation, dealing with recycling and eco-design. This 
is a screening needed for defining the standards to be updated for facilitating the CRM 
recycling. 

6.1 CURRENT EU POLICIES 

 
In this paragraph the current EU policies dealing with circular economy, WEEE 
recycling and eco-design are described. The Directives 2012/19/EU and the 
2009/125/EC are the Directives from which two mandates were received by CENELEC 
for working on standardization activities for recycling and eco-design. 

6.1.1 WEEE DIRECTIVE 2012/19/EU 
 
At European level, in 2012 the European Commission published the Directive 
2012/19/EU also known as (recast) WEEE Directive, subsequently adopted by each 
Member States transposing the provisions of the Directive into national law. The 
European Parliament and EU Council have set out the goal of reducing the amount of 
Waste  WEEE going to landfill, preserving and improving the quality of the 
environment. This Directive requires producers of EEE to ensure the take-back and 
recycling – including the related administration, reporting and financing - of their 
products within the countries of the EU.  
The WEEE legislation has set up the minimum rules and targets for the collection and 
disposal of WEEE across EU Member States. The Directive sets collection targets to 
be met over time: from 2019, it’s required to meet a target of 65% of the average weight 
of EEE placed on the market in the three previous years, or a target of 85% of WEEE 
generated in the year of reference. 
Moreover, the Directive requires that all separately collected WEEE undergoes proper 
treatment in order to maximize the valuable secondary materials recovered from the 
treatment: in Annex V of the Directive the recovery targets, applicable per EEE 
category, identified in Annex III, are set out and the minimum treatment requirements 
are laid down.  
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For the purpose of environmental protection, the European Commission mandates to 
the European Standardization Organizations to develop European standards for the 
treatment, recovery, recycling and preparing for reuse of WEEE. The Mandate is the 
M/518 EN of 24 January 2013, the standards are mostly finalized by CENELEC. A 
detailed description of the CENELEC Standards are shown in Section 6.2.1. 

6.1.2 ECO-DESIGN DIRECTIVE 2009/125/EC (ENERGY-RELATED 
PRODUCTS, ERP DIRECTIVE)  

 
The Eco-Design Directive is an effective tool for improving the energy efficiency of 
products. The particular function of the Eco-design Directive is to eliminate the least 
performing products from the market, significantly contributing to the EU’s 2020 energy 
efficiency objective and to improve design on a product specific level. It provides rules 
for improving the environmental performance of products, such as household 
appliances, information and communication technologies; the Directive sets out 
minimum mandatory requirements for the energy efficiency of these products. The 
Eco-design Directive (Directive 2009/125/EC) pushes the market towards a higher 
energy efficient product. The Directive is complemented by the Energy Labelling 
Directive (Directive 2010/30/EU) with mandatory labelling requirements. 
The Directive provides an overall framework, while the specify requirements are 
published for specific groups of products that have a relevant impact on the energy 
consumption. 
Through the Mandate M/543 of 17 December 2015, in support of the implementation 
of Directive 2009/125/EC, the Commission implemented a standardization request to 
the European standardization organizations as regards eco-design requirements on 
material efficiency aspects for energy-related products. A detailed description of the 
CENELEC Standards under development are shown in Section 6.3.1. 

6.1.3 CIRCULAR ECONOMY PACKAGE (CEP) 
 
An initial circular economy package was published in 2014 by the European 
Commission and, at the end of 2015, an action plan for the circular economy was 
proposed, as well as four legislative proposals amending the following legal acts: 
Waste Framework Directive, Landfilling Directive, Packaging Waste Directive, 
Directives on end-of-life vehicles, on batteries and accumulators and waste 
batteries and accumulators, and on waste electrical and electronic equipment 
(WEEE).  
On 2018, the four amending Directives that constitute the European CEP were 
published in the Official Journal of the European Union.  
 



  

 

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 730227 

SCRREEN D8.2 [Upgrading regulations and standards to enable recycling 
of CRM from WEEE] Rev.1| 

15 

 

 

6.2 STANDARDS AND RELATED WORKING GROUPS FOR WEEE 
RECYCLING AND REUSE 

6.2.1 CENELEC 
 
At CENELEC level, CLC/TC 111X is the Technical Committee devoted to deal with 
environmental aspects for electrical and electronic products and systems. To promote 
activities in CENELEC relevant to reducing detrimental impacts of electrotechnical 
activities/products/systems on the natural environment (In this context "reducing" 
means a process of continual environment improvement aimed towards an optimum 
balance with social, economic, safety and performance requirements). To enhance 
CENELEC's environmental links with the European legal framework, particularly in the 
context of standardization aspects of EU environmental regulations and directives. To 
improve energy and resource efficiency of electrotechnical products and systems as 
important aspects in order to reduce impacts on the environment (for example climate 
changes and resource depletion). To prepare the necessary standards framework and 
in co-operation with other CENELEC Technical bodies co-ordinate the development 
of, or when necessary produce, the needed standardization deliverables. Product TCs 
remain autonomous in dealing with environmental aspects relevant to the products 
included in their scope. To assist product committees in the elaboration of 
environmental requirements of product standards in order to foster common technical 
approaches and solutions for similar problems and thus promote consistency in 
CENELEC standards. To cooperate with recognized standardization bodies and other 
relevant organizations for matters of common environmental interest. To communicate 
with and to give advice to CENELEC TCs on questions related to work on 
environmental issues. EMC and EMF aspects are excluded, but relevant 
developments will be noted. 
The work in TC111X is divided in working groups (WG): 

 WG05: CLC adoption of IEC TR 62476 as EN standard 
 WG06: the WG for WEEE recycling standards; 
 WG07: Development of a proposal for EN 50614 "Requirements for the 

preparing for re-use of waste electrical and electronic equipment" 
 WG08: Method for quantitative eco design via life cycle assessment and 

environmental declarations through product category rules for EEE 

 WG09: Task Force to prepare the NWIP for revision of EN 50419 
 WG10: Task force SBP update 

It is the WG06 and WG07 that are working according to the Mandate 518 for 
preparing standards for the treatment of waste electrical and electronic equipment. 
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The Standards for WEEE recycling are developed under the Series 50625. 
The Standard for Preparation for reuse is developed under the Series 50614 by WG07. 
 
A brief overview of the Standards Series 50625 and 50614, following the whole value 
chain (Collection, Transport, Re-use and Treatment) is provided in the table below. 
 
 
 
 
 
 
 
 
 
 
 
  



  

 

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 730227 

SCRREEN D8.2 [Upgrading regulations and standards to enable recycling 
of CRM from WEEE] Rev.1| 

17 

 

 
Table 2: Overview of the Standards Series 50625 and 50614. 
 

Reference Title Description 

CLC/TS 
50625-
4:2017 

Collection, logistics & 
treatment 
requirements for 
WEEE - Part 4: 
Specification for the 
collection and 
logistics associated 
with WEEE 

This Technical Specification applies to the 
following operations: collection, handling, 
sorting, storage, preparation for transport and 
transport of WEEE. It is applicable to all WEEE 
prior to arriving at the treatment facility or arriving 
at a preparation for re-use facility. Moreover, it 
addresses all operators that perform collection 
and logistics operations and does not cover 
treatment of WEEE. In case of treatment 
activities undertaken at collection or logistics 
facilities the Standard EN 50625-1 applies. 

FprEN 
50614 

 

Requirements for the 
preparing for re-use 
of waste electrical 
and electronic 
equipment 

This document is applicable to the processes 
relating to the preparing for re-use of WEEE. 
NOTE 1 - This document covers the preparing for 
re-use of WEEE arising from electrical and 
electronic equipment as listed in Annex I and 
Annex III of Directive 2012/19/EU and is 
applicable to preparing for re-use operators only 
and does not cover activities connected with 
used or second-hand equipment that have not 
become waste. It applies to all preparing for re-
use operators, no matter their size or main focus 
of activity. This document assists in quantifying 
re-use, recycling and recovery rates in 
conjunction with EN 50625 1. In case of 
treatment operations (including the collection 
and logistics of WEEE) other than preparing for 
re-use, the EN 50625 series applies. Preparing 
for re-use processes includes the removal of 
whole components or parts where they are 
intended to either be used in the repair of faulty 
equipment or sold as re-use parts. The following 
EEE are not in the scope of this document: 
industrial monitoring and control instruments 
(i.e.: equipment intended for use in potentially 
explosive atmospheres, and monitoring and 
control equipment that performs a safety function 
as part of industrial control system); in vitro 
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Reference Title Description 

diagnostic medical devices, medical devices or 
active implantable devices (i.e.: medical devices 
and active implantable devices have the capacity 
to collect and harbour pathogens, depending on 
the environment in which they operated. It is 
essential to follow clinically proven means for 
decontamination). 
Relevant Directives are 93/42/EEC and 
98/79/EC. 

EN 50625-
1:2014 

Collection, logistics & 
Treatment 
requirements for 
WEEE - Part 1: 
General treatment 
requirements 

This European Standard is applicable to the 
treatment of waste electrical and electronic 
equipment (WEEE) and will be supplemented, for 
example, by standards covering specific 
equipment. NOTE - This European Standard is 
intended to cover WEEE arising from electrical 
and electronic equipment as listed in Annex I and 
Annex III of Directive 2012/19/EU. This standard 
applies to the treatment of WEEE until end-of-
waste status is fulfilled, or until the WEEE is 
prepared for re-use, recycled, recovered, or 
disposed of, and addresses all operators 
involved in the treatment including related 
handling, sorting, and storage of WEEE. 

EN 50625-
2-1:2014 

Collection, logistics 
and treatment 
requirements for 
WEEE - Part 2-1: 
Treatment 
requirements for 
lamps 

This European standard is applicable to the 
treatment of lamps and more specifically applies 
to the treatment of lamps until end-of-waste 
status is fulfilled, or lamp fractions are recycled, 
recovered, or disposed. Moreover, it addresses 
all operators involved in the treatment including 
related handling, sorting, and storage of lamps 
and applies to all facilities including those whose 
treatment operations use mobile equipment. 
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Reference Title Description 

EN 50625-
2-2:2015 

Collection, logistics & 
Treatment 
requirements for 
WEEE - Part 2-2: 
Treatment 
requirements for 
WEEE containing 
CRTs and flat panel 
displays 

This European standard is applicable to the 
treatments of WEEE containing CRTs and flat 
panel displays and more specifically applies to 
the treatment of WEEE containing CRTs and flat 
panel displays until end-of-waste status is 
fulfilled, or fractions are recycled, recovered, or 
disposed of. Moreover, it addresses all operators 
involved in the treatment including related 
handling, sorting, and storage. 

EN 50625-
2-3:2017 

Collection, logistics & 
treatment 
requirements for 
WEEE - Part 2-3: 
Treatment 
requirements for 
temperature 
exchange equipment 
and other WEEE 
containing VFC 
and/or VHC 

This European Standard is applicable to the 
treatment of waste temperature exchange 
equipment and other WEEE containing VFC or 
VHC in refrigerants or blowing agents. It applies 
to the treatment of temperature exchange 
equipment until end-of-waste status is fulfilled, or 
temperature exchange equipment fractions are 
recycled, recovered, or disposed of. Moreover, it 
addresses all operators involved in the treatment: 
including related handling, sorting and storage of 
temperature exchange equipment. 

EN 50625-
2-4:2017 

Collection, logistics & 
treatment 
requirements for 
WEEE - Part 2-4: 
Treatment 
requirements for 
photovoltaic panels 

This European Standard is applicable to the 
treatment of photovoltaic panels as mentioned in 
the WEEE Directive under Annex 4. The scope 
of this document is limited to photovoltaic panels 
with a minimum surface area of 0,2 m2. It applies 
to the treatment of photovoltaic panels until end-
of-waste status is fulfilled, or photovoltaic panel 
fractions are recycled, recovered or disposed. 
Moreover, it addresses all operators involved in 
the treatment including related handling, sorting 
and storage of photovoltaic panels, and applies 
to all facilities including those whose treatment 
operations using mobile treatment installation. 
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Reference Title Description 

CLC/TS 
50625-3-
1:2015 

Collection, logistics & 
treatment 
requirements for 
WEEE - Part 3-1: 
Specification for de-
pollution - General 

This Technical Specification is intended to be 
used in conjunction with the WEEE Treatment 
Standard EN 50625-1 for most types of WEEE. 

CLC/TS 
50625-3-
2:2016 

Collection, logistics & 
Treatment 
requirements for 
WEEE - Part 3-2: 
Technical 
specification for de-
pollution - Lamps 

This European Technical Specification is 
intended to be used in conjunction with the 
WEEE Treatment Standard for lamps, EN 50625-
2-1, and the Technical Specification CLC/TS 
50625-3-1:2014 for de-pollution - General. 

CLC/TS 
50625-3-
3:2017 

Collection, logistics & 
Treatment 
requirements for 
WEEE - Part 3-3: 
Technical 
specification for de-
pollution - WEEE 
containing CRTs and 
flat panel displays 

This European Technical Specification (replacing 
Clause 1 of CLC/TS 50625-3-1:2015) is intended 
to be used in conjunction with EN 50625-1 
Collection, logistics and treatment requirements 
for WEEE - Part 1: General treatment 
requirements; EN 50625-2-2 Collection, logistics 
and Treatment requirements for WEEE - Part 2-
2: Treatment requirements for WEEE containing 
CRTs and flat panel displays; CLC/TS 50625-3-
1 Collection, logistics and treatment 
requirements for WEEE - Part 3-1: Specification 
for de-pollution - General. 

CLC/TS 
50625-3-
4:2017 

Collection, logistics & 
Treatment 
requirements for 
WEEE - Part 3-4: 
Technical 
specification for de-
pollution - 
temperature 
exchange equipment 

This Technical Specification is intended to be 
used in conjunction with the WEEE Treatment 
Standard for temperature exchange equipment, 
EN 50625-2-3, and the Technical Specification 
for de-pollution, CLC/TS 50625 3-1. 
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Reference Title Description 

CLC/TS 
50625-3-
5:2017 

Collection, logistics & 
Treatment 
requirements for 
WEEE - Part 3-5: 
Technical 
specification for de-
pollution - 
Photovoltaic panels 

This European Technical Specification is 
intended to be used in conjunction with FprEN 
50625-2-4 WEEE Treatment Standard for 
photovoltaic panels; and CLC/TS 50625-3-
1:2015 Technical Specification for de-pollution - 
General. 

CLC/TS 
50625-
5:2017 

Collection, logistics & 
Treatment 
requirements for 
WEEE - Part 5: 
Specification for the 
final treatment of 
WEEE fractions - 
Copper and precious 
metals 

This Technical Specification addresses the 
processes regarding the recycling of copper 
and/or precious metals contained in WEEE and 
fractions of WEEE. NOTE 1 - It applies for EN 
50625-1 treatment of WEEE applies. This 
Technical Specification relates to the chemical 
and metallurgical processes used for the 
recycling of copper and/or precious metals 
contained in WEEE and fractions of WEEE, 
thereby differentiating it from manual/mechanical 
processing. All chemical and metallurgical 
processes are included up and until the output 
materials will be used for their original purpose or 
for other purposes or will be finally disposed of. 
NOTE 2 - The main precious metals concerned 
are gold, silver, and palladium. NOTE 3 - The 
majority of the WEEE volumes that are 
processed by final treatment operators consists 
of fractions of WEEE (e.g. circuit boards) 
containing copper and/or precious metals, 
however there may be whole small WEEE that 
can be treated directly in final treatment (e.g. 
USB sticks). NOTE 4 - Chemical and 
metallurgical processes are processes in which a 
chemical reaction takes place for example: 
pyrolysis, smelting, refining, solvent extraction, 
ion exchange, leaching/dissolution in water acids 
or base, precipitation, cementation, pressure 
leaching. They differ from mechanical/physical 
processes such as sorting and separation based 
on physical properties (e.g. density, magnetism, 
colour) and size reduction processes such as 
shredding and grinding. NOTE 5 - In general, 
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Reference Title Description 

these final treatment facilities are covered by the 
IED 2010/75/EU, e.g. copper smelters or 
refiners. 

CLC/TR 
50625-
6:2018 

Collection, logistics & 
treatment 
requirements for 
WEEE - Part 6: 
Report on the 
alignment between 
Directive 2012/19/EU 
and EN 50625 series 
standards and EN 
50614 

This Technical Report provides information on 
the alignment between Directive 2012/19/EU, EN 
50625 series standards and EN 50614. 

 

6.2.2 WEEELABEX 
 
WEEELABEX (‘WEEE label of excellence’) is the acronym of a co-financed Life 
project, the environmental programme of the European Community (LIFE07 
ENV/B/000041). It was a multi-stakeholder project run by the WEEE Forum in co-
operation with stakeholders from the producers’ community and processing industry. 
The launch of the WEEELABEX organization, is the culmination of the project. The 
objectives of the project were: 

 to design a set of standards with respect to the collection, sorting, storage, 
transportation, preparation for re-use, treatment, processing and disposal of all 
kinds of WEEE.  

 to put in place a process of monitoring companies through audits conducted 
by auditors trained by its Office. Successful audits will result in operators, 
processes being listed on a publicly accessible WEEELABEX website. This 
procedure, whereby processes are audited and listed, is referred to as 
‘Conformity Verification’ (CV). Therefore, apart from the standards and the start-
up of the new organization, the project has also resulted in proprietary audit 
process documents and reporting templates. 
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6.2.3 E-STEWARDS 
 
The e-Stewards initiative defines and promotes responsible electronics reuse and 
recycling best practice worldwide. The e-Stewards Standard was created by the 
environmental organization Basel Action Network in 2009 and e-Stewards recyclers 
are certified through annual audits. In particular, the e-Stewards Certification in 
supported by the United States Environmental Protection Agency (EPA).   
Notably, the e-Stewards® Standard for Responsible Recycling and Reuse of Electronic 
Equipment© is a comprehensive set of performance requirements created specifically 
for the electronics recycling and asset recovery industries, and other processors, set 
into the framework of the global environmental management system standard known 
as ISO 14001. ISO 14001 is fully integrated into the e-Stewards Standard, resulting in 
a dual certification to both ISO 14001 and the e-Stewards Standard in one audit 
process. 
The standard is the basis for the accredited e-Stewards certification program and was 
developed in a multi-stakeholder process with experts and leaders in related fields. It 
is written for international use and is consistent with:  
 

 international waste trade laws (Basel Convention and OECD treaties) 

 NIST (National Institute of Standards and Technology) data privacy 
requirements of customers 

 environmental and health & safety management system norms 

 occupational health & safety best practice 

 social accountability values 

The e-Stewards® Standard is a living document and is updated as needed with relevant 
information to reflect changing best practices and industry norms. Since its inception 
in 2009, the standard has undergone two full revisions: Version 2.0 published on 
November 1, 2013, and Version 3.0 published on March 15, 2017. Currently the 
Standard is in Version 3.1 which includes the first set of sanctioned interpretations to 
the Version 3. 
 

6.2.4 R2 

At its most basic level, the R2 Standard is a way to identify, aggregate, distribute, and 
monitor best-practices in electronics repair and recycling. The R2 Standard creates 
market incentives for recycling facilities to implement environmental, health, and safety 
procedures that directly benefit their workers, the communities in which they operate, 
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and the environment. The R2 Standard helps facilities avoid "reinventing the wheel" by 
providing consistent knowledge and guidance for electronics repair and recycling that 
can be applied to any facility, anywhere and owes its existence to a collaborative 
partnership between the public, private, and nonprofit sectors. SERI is the housing 
body and Standards Development Organization (accredited by ANSI - America 
National Standards Institute) for the R2 Standard.  The R2 most relevant documents 
are listed below: 

 The “R2:2013 Standard (R2:2013 - The Responsible Recycling Standard)” is 
the most recent version of the standard, and represents the first major update 
to R2.  It was developed by the R2 Technical Advisory Committee (TAC) as the 
next generation of the standard, and clarifies requirements of the original R2 
(now called R2:2008), improves the readability and understanding of the 
standard, provides additional best practices, and enhances the quality of 
certification. The R2:2013 Standard is the leading global certification standard 
for the electronics reuse and recycling industry.  The requirements in the R2 
Standard are designed to protect people, protect the environment, protect data, 
and preserve resources.  This is achieved through rigorous annual 3rd-party 
audits of R2 certified facilities, and through transparency and accountability 
throughout the entire reuse/recycling chain of used electronic products; 

 The “R2 Guidance” is intended to offer further explanation of complex 
requirements in the R2 Standard along with examples and audit 
recommendations. The explanations in Guidance are intended to prevent 
misinterpretation of the R2 Standard, not to add to, subtract from, or modify the 
R2 Standard;  

 The “R2 Code of Practices” contains important information on the conduct and 
requirements of R2 certified facilities;  

 The “R2 Checklist” is useful in making sure facilities are prepared for audits; 
 The “R2 Legal Analysis” highlights how R2:2013 Standard is fully compliant with 

the Basel Convention. 
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6.3 STANDARDS AND RELATED WORKING GROUPS FOR ECO-DESIGN 

6.3.1 CENELEC 
 
At CENELEC level, CEN/CLC/JTC 10 is the Technical Committee for the development 
of relevant standardization deliverables required by M/543.  
The work in JTC 10 is divided in working groups: 

 WG 1: Terminology; 
 WG 2: Durability; 
 WG 3: Upgradability, Ability to repair, Facilitate Re-Use, Use or re-used 

components; 
 WG 4: Ability to re-manufacture; 
 WG 5: Recyclability, recoverability, RRR (“Recyclability, Recoverability and 

Reusability”) index, Recycling, Use of recycled materials; 
 WG 6: Documentation and/or marking regarding information relating to material 

efficiency of the product; 

 WG 7: Chairman’s Advisory Group. 
 
A brief overview of the standardization deliverables required by M/543 is provided in 
the table below.  
 
Table 3: Overview of the relevant publications under the CEN/CLC/JTC 10 Technical Committee. 

 

Reference Title Description 

CLC/prTR 
45550 

Definitions related 
to material 
efficiency 

Standardisation Request M/543 requires the 
following: "Definition of parameters and methods 
relevant for assessing durability, upgradability and 
ability to repair, re-use and re-manufacture of 
products". Hence, this Technical Report will 
constitute a collection of common terms used in 
deliverables prepared in accordance with M/543. 
The purpose of such a collection is to provide a 
single definition of key terms used in different 
deliverables from the CEN-CENELEC TC10. The 
source of the terms and definitions can be 
documents developed in the various working 
groups of the CEN-CENELEC TC10 or any text 
referenced by such documents. In case of 
discrepancies between multiple definitions for the 
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Reference Title Description 

same term, this Technical report will recommend a 
preferred definition. 

prEN 45552 

General method 
for the assessment 
of the durability of 
energy-related 
products 

The standard will cover a set of parameters for 
assessing durability of energy-related products 
(ErP) and a general method to describe and 
assess the durability of ErP, i.e. both 
electrotechnical and non-electro technical 
products, respectively it shall be applicable to all 
energy-related products, that is, all products 
covered by the Ecodesign Directive 2009/125/EC. 

prEN 45553 

General method 
for the assessment 
of the ability to 
remanufacture 
energy-related 
products 

This European Standard (EN) will provide a 
general methodology for the assessment of the 
ability to re-manufacture energy related products 
and will elaborate the assessment and process of 
re-manufacturability in a horizontal, cross-product 
way. However, a correct assessment can only be 
done in a product-specific way, taking into account 
specific parameters of a specific energy related 
product. 

prEN 45554 

General method 
for the assessment 
of the ability to 
repair, reuse and 
upgrade energy-
related products 

This standard will fulfil requirements in 
Standardisation request M/543 by defining 
parameters and methods relevant for assessing 
the ability to repair and reuse products; the ability 
to upgrade products, excluding remanufacturing; 
the ability to access or remove certain 
components, consumables or assemblies from 
products to facilitate repair, reuse or upgrade and 
lastly by defining reusability indexes or criteria. 

prEN 45555 

General methods 
for assessing the 
recyclability and 
recoverability of 
energy-related 
products 

This European standard (EN) provides a general 
methodology for:  
- Assessing the recyclability of energy related 
products; 
- Assessing the recoverability of energy related 
products; 
- Assessing the ability to access or remove certain 
components or assemblies from energy related 
products to facilitate their potential for recycling or 
other recovery operations; 
- Assessing the recyclability of critical raw 
materials from energy related products.  
This EN will elaborate on recyclability and 
recoverability in a horizontal, cross-product way. 
However, a correct assessment can only be done 



  

 

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 730227 

SCRREEN D8.2 [Upgrading regulations and standards to enable recycling 
of CRM from WEEE] Rev.1| 

27 

 

Reference Title Description 

in a product-specific way, taking into account 
specific parameters of a specific product group. 
This standard will define a series of parameters 
which may be considered to calculate product 
specific recycling and recoverability rates. 

FprEN 
45556 

General method 
for assessing the 
proportion of 
reused 
components in 
energy-related 
products 

This document deals with the assessment of the 
proportion of re-used components in energy-
related products on a generic level. All energy-
related products are in the scope of this standard. 

prEN 45557 

General method 
for assessing the 
proportion of 
recycled material 
content in energy-
related products 

This European Standard (EN) provides a general 
methodology for assessing the proportion of 
recycled material in energy related products. 

EN 
45558:2019 

General method to 
declare the use of 
critical raw 
materials in 
energy-related 
products 

In accordance with Standardisation request M/543 
it is necessary to consider the "Use and 
recyclability of Critical Raw Materials to the EU, 
listed by the European Commission". This 
standard facilitates this requirement by describing 
appropriate information on critical materials. 

EN 
45559:2019 

Methods for 
providing 
information relating 
to material 
efficiency aspects 
of energy-related 
products 

In accordance with Standardisation request M/543 
it is necessary to consider the "Documentation 
and/or marking regarding information relating to 
material efficiency of the product taking into 
account the intended audience (consumers, 
professionals or market surveillance authorities)". 
This standard facilitates meeting this need by 
describing requirement for providing appropriate 
information. 

 
 
 
 



  

 

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 730227 

SCRREEN D8.2 [Upgrading regulations and standards to enable recycling 
of CRM from WEEE] Rev.1| 

28 

 

7 STRATEGY FOR UPGRADING REGULATION AND STANDARDS 

7.1 DEFINITION OF ROLES 

 
As previously presented, several initiatives are currently running on topics that involves 
the WEEE recycling opening the possibility to transfer the specific need to enable CRM 
recycling. For this reason, the participation to technical Working Groups dealing with 
the WEEE recycling, reuse and EEE eco-design was considered crucial since the draft 
of the project proposal. Project partners like AFNOR, the association française de 
normalization, ECODOM, the Italian take-back scheme for e-waste and batteries and 
UNU, the United Nations University were involved in the WP8 activities for upgrading 
regulations and standards on the WEEE issue. 
Different roles for each partner were defined: 

 AFNOR, considering the deep knowledge of standardization procedures and 
update of current working groups (WG) dealing with CRM topics, was 
responsible for identifying the interesting WG to be guarded for being updated 
and for bringing proposal dedicated to facilitate the CRM recycling; 

 ECODOM, considering its experience in defining the requirements for WEEE 
treatment, was responsible for following the development of national and 
European working groups on recycling and eco-design. ECODOM was also 
responsible for gathering feedbacks on the preliminary recommendations by 
relevant stakeholders; 

 UNU, with its programme SCYCLE (Sustainable Cycles), leads the global e-
waste discussion and advances sustainable e-waste management strategies 
based on life-cycle thinking. 
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7.2 DEFINITION OF STRATEGY/APPROACH 

 
In accordance with feedback gathered by relevant stakeholders the strategy to improve 
the recycling rate of critical raw materials from WEEE need to be set up on two 
pronged:  

 identification of policies and standards, and evaluation of the market requests 
 evaluation, definition and setting of requirements relevant for CRM from 

traceability requirements to recycling target values in legislations and standards.  
 

In the sections below the definition of the process and targets strategy is descripted in 
detail. 
According to the screening performed in the previous chapters, the current policies and 
standards are investigated to determine the specific needs for CRM recycling. 
Matching the CRM requirements with the evaluation of the market requests it will be 
possible to define the relevant policy recommendations for policy makers and 
regulators. 
 

 
Figure 3: Overview of the process leading to define relevant policy recommendations. 
 
Exchanges with relevant stakeholders organized during expert group meetings brought 
to underlying the existing policies are not focused on CRM recovery, i.e. there is no 
mandatory request for recycling the CRM or for using recycled CRM in new products.  
In line with the recommendations defined by WRAP (CRM closed loop recovery 
projects, 2018) there’s the need to introduce CRM-specific requirements into 
standards. 
Generic or weight-based collection and recycling targets for WEEE results in nations 
prioritising heavy items such as large domestic appliances, which typically do not 
contain high concentrations of CRMs. Integrating critical raw materials and their 
material recycling strategies into policies will provide an incentive for organisation to 
prioritise them.  

Existing 
Policies Standards Market Policy rec.
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Consequently, an action plan was drafted with the following steps: 
 evaluating gaps in existing standards for identifying the possible improvements; 
 drafting the recommendations for increasing the recycling of CRM; 
 drafting a roadmap for spreading the recommendations to the right technical 

and policy tables. 
 
 

7.3 DISCUSSION ABOUT THE STRATEGY/APPROACH 

 
The strategy for identifying the relevant topics to be addressed were discussed during 
the 12th of December 2018 in a workshop organized in Berlin during the Expert Group 
Meeting for Circular Economy. 
The experts, more than 20 experts from the consortium and external parties, were 
invited to share their views on how to facilitate the CRM recycling. 
The first issue on which feedbacks were collected was about the presence of a market 
for recycling CRM and use of recycled CRM. The experts answer that no request for 
recycled CRM is coming from the industrial market. 
 

 

 
Figure 4: Feedbacks on the presence of a market for recycling CRM and use of recycled CRM. 
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Looking at the CRM recycling situation, it is true that it is difficult to recover CRM from 
waste. The experts were invited in reflecting on how to improve the recycling situation 
and the answers were indicating to focus on mandatory recycling of CRM and 
incentives for designing new products with recycled CRM. 
 

 
Figure 5: Feedbacks on how to improve the recycling situation regarding CRMs. 
 
Mandatory recycling of CRM requires defining standards that focus on CRM. The 
experts discussed on the possible improvements in the WEEE recycling standards 
underlying the need for separation of components containing CRM to facilitate the 
downstream recycling. Other actions such as setting recycling rates for CRM and 
defining downstream monitoring requirements were considered with minor impacts in 
respect to the normative and economic actions. 
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Figure 6: Feedbacks on the improvements in the WEEE recycling standards. 
 
Similarly, taking into account that stakeholders consider that incentives for designing 
new products with recycled CRM will be the driver for CRM recycling, questions on 
how to improve the standards on eco-design were raised. The group agreed in focusing 
on design for facilitating the recycling/remanufacturing operations rather than focusing 
on materials declarations or assessing recyclability of products. 
 

 
Figure 7: Feedbacks on how to improve standards on eco-design. 
 
Imagining that the standards have been improved, then the group at the end was asked 
to reflect on where to focus for future strategies. The outcome touches different topics, 
the majority dealing with the market: 
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 End of life legislation: setting up mandatory recycling rates for CRM; 
 Market side:  

o introducing sanctions or incentives for the use of recycled CRM; 
o request to the treatment operators to comply with the standards on CRM 

recycling; 
 Research side: studying and developing technologies that allows the CRM 

recycling. 
 
 

 
Figure 8: Feedbacks on future strategies. 
 
 
In conclusion, mandatory recycling of CRM can be seen as the strongest solution to 
improve the CRM recycling, but it has to run in parallel with incentives for the use of 
recycled CRM in new products. 
 
Discussing the outcomes of this discussion with external stakeholders, it was 
underlined that a crucial role could be played by PROs (Producer Responsibility 
Organisations) which are actors positioned between manufacturers and recyclers. 
Considering the peculiarity of the position, it will be possible to facilitate the sharing of 
the information between manufacturers and recyclers and the definition of 
requirements that could sound valid and reachable for the different stakeholders 
involved in the CRM value chain. 
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8 EVALUATION AND RECOMMENDATIONS 

8.1 METHODOLOGY 

 
In this chapter the recommendations for facilitating CRM recycling are proposed. The 
methodology followed consist in the screening of the standard and indicating where 
(e.g. in which article, paragraph or Annex) possible requirements can be added to the 
existing text. 
The recommendations are proposed for CENELEC standards on recycling of WEEE 
and eco-design and for other WEEE recycling standards.  
For each recommendation it is indicated: 

o the section of interest: chapter or Annex; 
o the motivation of why it is needed an additional text; 
o the text of the standard with the additional text identified with the red color. 
o the level of recommendation:  

o L1: basic recommendation. An example is the introduction of the term 
“CRM” in the definition paragraph of the standard; 

o L2: recommendation that could drive the improvement in recycling CRM. 
An example could be the introduction of a requirement that the 
components containing CRM shall be identified and removed from the 
other streams; 

o L3: strong requirement that could force radical changes of current 
practices. An example could be the requirements of reaching a certain 
recycling target for certain CRM. 

 
Finally, Chapter 9 summarizes the technical and management recommendations per 
target of stakeholder and according to the priority defined in the previous chapter. 
WEEE Directive and Eco-design Directive are not addressed in this chapter 
considering the focus for the recommendations will be the standards derived from the 
Directives. 
 

8.2 RECOMMENDATIONS FOR WEEE RECYCLING CENELEC 
STANDARDS 

 
In this section the CENELEC Standards were screened to evaluate the specific needs 
to enable the CRM recycling from WEEE. In particular the EN50625-1 Collection, 
logistics, & Treatments for WEEE – Part 1: General treatment requirements was 
screened and a set of improvements to enhance the CRM recycling from WEEE was 
suggested.  
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The standard EN50625-1 doesn’t cover the recycling of CRMs, specific requirements 
to improve the standard and include CRMs in it are explained below. 
In the Chapter 3 of the standard, where the definition of terms used along the whole 
standard are identified, the definition of CRMs is completely missing; it’s clear that this 
is an important shortcoming. After including the definition of CRMs, the Chapter 5 – 
Technical requirements and the Annex A to which reference is made several times 
along the sections of Chapter 5 should be reviewed. 
With regard to Chapter 5 it should be highlighted that components identified in Annex 
A as containing CRMs should be properly separated into identifiable streams; 
moreover, if it’s feasible, the components identified as rich in CRMs and properly 
separated should undergo treatments in tailored facilities. 
To remove components containing CRMs from the WEEE stream, they need to be 
identified. A corresponding stipulation is currently missing: Annex A should be 
reviewed to include the list of components to be properly separated and, furthermore, 
the CRMs contained need to be listed. For components already identified in the annex, 
a revision of the information is required; for example Article A.3 about printed circuit 
boards should specify the CRMs that could be recycled. In Article A.5 on batteries 
should be specified that batteries from mobile phones, notebooks and tablets contain 
CRMs and should be removed and treated separately if it’s technically feasible. 
In addition to the revision of some sections of the Annex it’s required to add other 
sections to include components identified as rich in CRMs such as hard disk drives 
and magnets, photovoltaic modules, flat screens. 
In Chapter 4 – Specific administrative and organizational requirements for monitoring 
of components identified as rich in terms of CRMs arenot necessary beyond what the 
standard already requires in terms of tracability. Opposite to this, to enable the CRMs’ 
recycling and calculate the recycling rate, the recorder of data should be a requirement 
as far as reasonable. 
In the boxes below a detailed description of the modifications suggested for EN 50625-
1 Collection, logistics & Treatment requirements for WEEE - Part 1: General 
treatment requirements is provided.  
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Chapter 3 – Terms and definition 
The introduction of improvements in the standard related to the CRM recycling 
requires an explanation about the definition of the term CRMs in the chapter “Terms 
and definition” 
Recommended amendment 
CRM (Critical Raw Materials) 
The European Commission has created a list of critical raw materials (CRMs) for the 
EU, which is subject to a regular review and update to reflect production, market and 
technological developments. The list of Critical Raw Materials contains raw materials 
which reach or exceed thresholds for both economic importance and supply risk.  
Level L1 

 
Chapter 4 – Administrative and organisational requirements 
Article 4.4 Monitoring  
The separation of components identified as rich in terms of CRMs content need to 
be monitored to improve the transparency along the value chain and evaluate the 
recycling rate 
Recommended amendment 
The treatment operator shall record the origin of each consignment of WEEE 
accepted at the treatment facility.  
NOTE 1 The origin of each consignment is typically location and reference details of the collection 
facility or logistics facility.  
The treatment operator shall record the downstream treatment of WEEE and 
fractions thereof until end-of-waste status is reached or until the WEEE is prepared 
for re-use, recycled, recovered, or disposed of. Documentation, see Clause 6, shall 
record treatment in accordance with Clause 5.  
NOTE 2 Downstream monitoring requirements also apply where the downstream operator is a dealer 
or broker, and when shipped across borders.  
The treatment operator shall maintain the following records from the output fractions 
resulting from the treatment process:  

 for fractions that have reached end-of-waste status, only data on the 
composition of the fractions;  

 for metal fractions which contain less than 2 % of non-metal fractions, data 
on the mass of the output fraction, and the type of treatment technology(ies);  

 for non-metal fractions containing less than 2 % of other materials data on the 
mass of the output fraction, information on the first acceptor and the final 
treatment technology(ies);  

NOTE 3 The number 2 % is taken as a value which is considered to be sufficiently low when 
calculating recycling and recovery rates. It is not intended to represent a value that will be acceptable 
to downstream treatment operators. For calculation of output fractions see D.4. 

 for fractions which are classified as hazardous according to the European list 
of wastes; and/or fractions containing materials and components covered by 
Annex F, data on the mass of the output fraction, information on the first 
acceptor and the downstream acceptor(s) of the fractions, and the final 
treatment technology(ies);  
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 for all other fractions, the mass of the output fraction, information on the first 
acceptor, composition of the fractions and the final treatment technology(ies) 
shall be recorded;  

 for final fractions being forwarded for energy recovery or disposal, the final 
treatment technology, information on the downstream acceptor(s), 
composition of the fractions and the final treatment technology(ies) shall be 
recorded; 

 for fractions which are identified as containing CRMs, where feasible, data on the 
mass of the output fraction, information on the first acceptor and the downstream 
acceptor(s) of the fractions, and the final treatment technology(ies).  

An overview of documentation required for downstream monitoring and the determination 
of recycling and recovery rates is given in Annex G. 
The information recorded on acceptors shall include the following details: name, address of 
treatment facility, treatment technology and permit issued by the national competent 
authority. 
NOTE 4 The documentation of downstream monitoring for the output fractions means the provision of 
information regarding each acceptor and not to each shipment. 
NOTE 5 Regulations 333/2011, 1179/2012 and 715/2013 establish the criteria for determining when certain 
types of materials obtained from waste cease to be waste under Directive 2008/98/EC. 
NOTE 6 The European List of Waste (Commission Decision 2000/532/EC) provides a harmonized list of waste. 
NOTE 7 Final treatment technology means the process used for final treatment of materials, e.g. smelting, 
incineration with or without energy recovery, plastic recycling. 
NOTE 8 Examples of fractions containing materials and components covered by Annex F include washing 
machines with only the motor removed (where these still contain Annex F components); and a non-ferrous 
stream containing electrolyte capacitors having a height or diameter > 25 mm or proportionately similar 
volume. 
Level L2 
Chapter 5 – Technical requirements 
Article 5.5 De-pollution 
To improve the recovery of components containing CRM it’s necessary to clearly 
identify, according with the best knowledge, literature review and studies published, 
the ones that should be separated 
Recommended amendment 
Article 5.5  
The treatment operator shall have procedures to identify WEEE which are known to 
contain substances, mixtures and/or components listed in Annex F.  
NOTE 1 Knowledge regarding which types of WEEE contain substances, mixtures and/or 
components listed in Annex F can be obtained from previous experience or via information obtained 
from producers. 
The treatment processes identified in the above procedures shall result in the 
removal of substances, mixtures and components, as listed in Annex F, from WEEE 
in accordance with Annex A.  
NOTE 2 General de-pollution guidelines are described in Annexes A, B and F. Future standards and 
technical specifications will provide specific de-pollution requirements for particular types of WEEE. 
De-pollution shall not damage or destroy components in a way that hazardous 
substances are released to the environment or distributed to fractions, unless 
subsequent treatment to remove or render harmless the hazardous substances is 
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carried out. Where release to the environment is possible the fraction containing the 
hazardous substances shall be contained and/or sealed prior to treatment. The 
subsequent treatment mentioned above may be performed at the treatment 
operator’s location or another location. Where the subsequent treatment is not 
performed at the treatment operator’s location, the WEEE thus transferred shall be 
accompanied by information on de-pollution already undertaken.  
Fractions containing hazardous substances, hazardous mixtures, or hazardous 
components shall not be diluted or mixed with other fractions or materials for the 
purpose of reducing their concentration.  
Fractions/components containing CRM, in accordance with Annex A, shall be 
properly separated according to the pre-operators’/WEEE operators’ capabilities to 
avoid CRM dilution in the mass flow and stored in an identifiable stream before the 
treatment in tailored facilities.  
The treatment process to separate material streams shall be documented. Removed 
substances, mixtures and components (and fractions containing those substances, 
mixtures and components) shall be kept separate and shall be clearly and identifiable 
labelled.  
NOTE 3 Substances, mixtures and components, to be removed are listed in Annex F. 
If it is uncertain whether WEEE contains substances, mixtures or components as 
listed in Annex F, it shall be treated as though it does contain those substances, 
mixtures or components.  
NOTE 4 Examples of where WEEE could need to be treated as if it contains substances, mixtures or 
components as listed in Annex F include:  
• capacitors that could contain polychlorinated biphenyls (PCB),  
• plastics parts that could contain brominated flame retardants, or  
• products covered by more specific treatment standards, such as temperature exchange equipment, 
flat panel display equipment, CRT equipment and lamps.  

Level L2 
 
Chapter 5 – Technical requirements 
Article 5.9 Recycling and recovery targets 
Article 5.10 Recovery and disposal of fractions  
To improve the recycling of CRMs from separated components it could be useful  to 
set recycling targets that need to be fulfilled. 
Recommended amendment 
Article 5.9 
Determination of the recycling and recovery rates shall be carried out at least on an 
annual basis per treatment stream of electrical and electronic equipment according 
to the requirements of Annex C.  
NOTE 1 The recycling and recovery targets are described in Directive 2012/19/EC. The treatment 
streams mentioned above are identified in Table D.1.  
Where only one treatment stream (and no other material) is processed by a 
treatment operator, then the operator may use annual mass balance data to 
calculate the recycling and recovery rates.  
If more than one treatment stream is treated in the same process then the outcome 
of the batch process (Annex D) shall be used for the calculation of the recycling and 
recovery rates (Annex C). These rates shall be compared with those that are 
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calculated on basis of the annual mass balance. If the difference between the batch 
and annual mass balance rates is less than 10 % the annual mass balance results 
shall be used for the calculation. If the difference is more than 10 % the batch results 
shall be considered and the reason of deviation shall be investigated and explained. 
When WEEE and non-WEEE are processed together, then batch process data (see 
D.1) shall be used for the determination of recycling and recovery rates. 
Batches shall be performed according to the requirements of Annex D, at least every 
2 years per site and per treatment stream.  
The recycling and recovery rates shall be determined in accordance with Annex C.  
The determination of the recycling and recovery rates shall be completed for each 
treatment stream, as below, for each WEEE treatment operator, and for each 
treatment facility.  
The determination of the recycling and recovery rates shall include CRM specific 
targets, related to the general recycling and recovery rate but to be calculated and 
verified separately. 
Where the treatment stream comprises only one WEEE category, or where two or 
more WEEE categories which are subject to the same targets are treated, the 
recycling and recovery rates (see C.3) shall be equal or greater than the 
correspondent recycling and recovery target.  
When a treatment stream is a mixture of two or more WEEE categories, which are 
subject to different targets, the recycling and recovery rates of the mixture shall be 
equal or greater than the calculated recycling target for the mixture and the 
calculated recovery target for the mixture (see C.2). The calculated recycling and 
recovery targets of the mixture shall be determined in accordance with Annex C. In 
this case the input shares of the WEEE categories shall be based on a known reliable 
method.  
NOTE 2 The recycling and recovery targets for WEEE categories are given in Article 11 and Annex 
V of Directive 2012/19/EU. 
Article 5.10 
The following applies to output fractions comprising mixed materials.  
• Where such a fraction is less than or equal to 20 % of the mass of the original input 
material to the treatment process the treatment operator shall use the composition 
of this output fraction, as declared by the downstream treatment operator; however, 
where this is not available a documented simplified analyses (e.g. hand-picking 
analysis) for a representative composition of this fraction shall be used.  
• Where such a fraction contains 2 % or more impurities by mass, and this fraction 
is greater than 20 % of the mass of the original input material to the treatment 
process, then the treatment operator shall require that a batch process be carried 
out by the downstream treatment operator using this material. If this fraction is used 
by a final acceptor an analysis of a representative sample by the final acceptor is 
sufficient to determine the composition.  
 
Fractions resulting from the WEEE treatment process can have reached end-of-
waste status, or they can be sent for recycling, recovery, or disposal. The principles 
of the waste hierarchy shall be adhered to.  
Hazardous waste that is designated for disposal shall only go to a facility that is 
designed and designated for the acceptance and disposal of hazardous waste. 
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Hazardous substances or preparations shall, prior to landfill disposal, either be 
broken down into non-hazardous substances, or be immobilized, or properly 
managed such that the hazardous substances, mixtures or components cannot be 
released into the environment. 
In accordance with the actual means, the separated fractions/components 
containing CRMs shall be treated by facilities that are designed for the recycling of 
CRMs. 
Level L3 

 
Annex A – De-pollution 
Article A.2 Capacitors  
Article A.3 Printed circuit boards  
Article A.4 Gas discharge lamps and components containing mercury 
Article A.5 Batteries and accumulators  
In the section Annex A, in addition to the amendment of articles listed above, the 
introduction of new Articles regarding WEEE components particularly relevant in 
terms of CRMs content is proposed 
In Chapter 5, Article 5.5 it’s required to properly separate the components that are 
identified as being rich in CRM in the Annex A; in this Annex are listed, for each 
component, the critical raw materials contained in.   
Recommended amendment 
Article A.2  
The following capacitors shall be removed from separately collected WEEE:  
• polychlorinated biphenyls (PCB) containing capacitors;  
• electrolytic capacitors containing substances of concern (height > 25 mm, diameter 
> 25 mm or proportionately similar volume);  
• tantalum capacitors that contain tantalum and graphite. 
If the treatment operator is not capable of identifying the capacitors described above 
then they shall remove and consider all such capacitors as though they contained 
PCBs and/or are electrolytic capacitors containing substances of concern.  
The effectiveness of the separation process shall be checked annually in accordance 
with Annex B.  
NOTE As it can be difficult to tell whether capacitors contain PCBs it is suggested to screen all 
capacitors as below. Capacitors meeting one of the criteria below do not need to be removed as they 
are presumed to be free of PCBs:  
• if it is evident that the capacitor was manufactured after 1986 or they come from appliances 
produced after 1987;  
• if they are declared and/or labelled as being free of PCBs and  
Capacitors do not need to be removed from WEEE if there is evidence to show that the presence of 
PCBs or substances of concern contained in electrolytic capacitors can be discounted where certain 
identifiable conditions apply. The evidence is only considered acceptable if it is contained in a report 
that utilizes statistically and scientifically accepted methods and has been issued by an independent 
body accepted by the relevant national competent authority. 
 
Article A.3  
Printed circuit boards with an area greater than 10 cm2 shall be removed from 
separately collected WEEE.  
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Particular attention shall be paid to PCB (printed circuit boards), connectors and 
solders with CRM contents: Beryllium, Gallium, Indium, Palladium, Silicon and 
Tantalum. 
Consideration should be given to potential hazards from printed circuit boards.  
NOTE 1 During mechanical processing of printed circuit boards there can be a risk of diffuse emission 
to the environment and contamination of workplaces with dust and heavy metals.  
NOTE 2 Printed circuit boards can contain lead, tin, antimony, chromium, beryllium oxide and 
cadmium. Plastic parts mounted on the printed circuit board can contain restricted brominated flame 
retardants.  
NOTE 3 Printed circuit boards occur in a wide range of electronic appliances and also in the electronic 
parts of large and small household appliances, tools, toys, sport equipment, and medical devices.  
 
Article A.4 Lamps 
A range of critical metals have been applied in fluorescent lamps and LEDs, in 
particular: Cerium, Erbium Europium, Gadolinium, Gallium, Germanium Indium, 
Iridium Lanthanum, Luteium, Terbium, Tungsten and Yttrium. 
Fluorescent lamps have higher content of lanthanum, cerium, yttrium, europium, and 
terbium. Yttrium is the most abundant CRM in both lamp types; however, yttrium 
content is many times higher in fluorescent lamps than in LEDs. 
The contents of gallium and gadolinium are higher in LED bulbs than in the 
fluorescent ones, and indium is only present in LEDs.  
 
A.4.1 Gas discharge lamps and components containing mercury  
Gas discharge lamps and components containing mercury shall be removed before 
any treatment process that can cause damage to the item, or shall be treated in such 
a way that the mercury can be removed and monitored to prove environmentally safe 
treatment.  
NOTE 1 Mercury tilt switches or vapour pressure switches can be found in boilers, washing machines, 
chest freezers, irons, coffee machines and old telephone installations. Mercury containing relay 
switches were used in old high quality electronic and sophisticated monitoring equipment.  
NOTE 2 Straight fluorescent lamps, compact fluorescent lamps, fluorescent lamps, high intensity 
discharge lamps - including pressure sodium lamps and metal halide lamps, and low pressure sodium 
lamps contain mercury. 
 
Article A.5 
Batteries which are accessible in the equipment without using tools shall be removed 
from WEEE before any treatment process that can cause damage to them. Batteries 
which are not accessible in the equipment without using tools shall be (part of) an 
identifiable stream in accordance with A.1.  
Battery pack from notebooks, mobile phones and tablets shall be removed and 
treated due to the CRM content: Antimony, Beryllium, Cobalt, Graphite, Indium and 
REE (Rare Earth Elements – Cerium, Lanthanum, Neodymium, Praseodymium). 
Special precautions and safety measures shall be in place for the treatment of 
WEEE, which may contain lithium batteries and for operations involving used lithium 
batteries, and for fractions containing lithium batteries.  
Lithium batteries shall be protected to prevent exposure to excessive heat, water, or 
any crushing or physical damage during handling, sorting, and storage. 
 
A.7 Hard disk drives and magnets 



  

 

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 730227 

SCRREEN D8.2 [Upgrading regulations and standards to enable recycling 
of CRM from WEEE] Rev.1| 

42 

 

Hard disk drives, hard disk platters and magnets contain a certain amount of 
precious metals, in particular: Cobalt, PGMs (Platinum Group Metals – Palladium, 
Platinum, Ruthenium), REEs (Rare Earth Elements – Dysprosium, Gadolinium, 
Neodymium, Praseodymium, Samarium, Terbium) and Rhodium. 
 
A.8 Photovoltaic modules 
Photovoltaics (PV) technology is undergoing a transition to a new generation of 
efficient, low-cost products based on thin films of photoactive materials. End of life 
management  of PV modules requires particular attention due to the CRM content 
as follows: Borates, Gallium, Germanium, Indium, Silicon and Ytterbium  
 
A.9 Flat screens 
Flat screens are primarily used in the field of TV appliances and computer monitors. 
Other application areas include: digital displays, digital picture frames, tablet PCs 
and, for smaller formats, mobile phones, smartphones, e-book readers and 
numerous other devices. 
Actually three display technologies are currently in use: LCD (Liquid Crystal Display), 
PDP (Plasma Display Panel), OLED (Organic Light Emitting Diode). 
During treatment particular attention must be paid to display and background lights 
due to their importance in terms of CRM content: Borates, Gallium, Germanium, 
Indium, Iridium, REE (Rare Earth Elements – Cerium, Europium, Gadolinium, 
Terbium, Lanthanum, Praseodymium and Yttrium 
Indium is used in the form of indium tin oxide (ITO) as electrode material in flat 
screens; two layers of ITO are applied to LCD displays, OLED displays only have 
one layer. In LCD displays with LED background illumination, indium is also used as 
a component of the LED semiconductor chip which is largely composed of indium 
gallium nitride.  
Depending on the display technology, the rare earths and gallium are either used in 
the displays themselves (PDP and OLED technology) or the background illumination 
(LCD technology). 
Level L2 

8.3 RECOMMENDATIONS FOR OTHER WEEE RECYCLING STANDARDS 

 

8.3.1 WEEELABEX 
In addition to the recommendations for the CENELEC standard, for completeness the 
WEEELABEX standard was scrutinized (even if it is phasing out) to identify if there 
were other parts to be integrated, in article 5.5 of the general standard we found the 
possibility to add a requirement for CRM highlighting that fractions identified as 
containing CRMs should be properly separated and clustered in identifiable streams to 
avoid the dilution and enrich the output flows. 
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Treatment standard: Chapter 5 – Technical requirements 
Article 5.5 Further treatment 
 
Recommended amendment 
5.5.1 WEEE and related fractions containing hazardous wastes shall be treated 
separately from other wastes. Hazardous waste shall not be mixed, neither with other 
categories of hazardous waste nor with other types of waste, substances or materials 
unless: 

 the mixing operation is carried out by an operator which has obtained a permit 
from the relevant authorities for this activity, and 

 the mixing operation does not adversely affect human health, safety, or the 
environment 

5.5.2 If non de-polluted WEEE or fractions thereof are treated by a contracted third 
party, the subsequent treatment operator shall be informed of the potential presence 
of hazardous material in accompanying documents; 
5.5.3 WEEE and related fractions containing CRM shall be treated separately from 
other waste to avoid dilution and to improve the concentration of CRM in the output 
flows. 
Level L3 
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8.3.2 RECOMMENDATIONS FOR R2 STANDARD 
 

 

“Reuse, Recover, ...” Hierarchy of Responsible Management Strategies 
Chapter 2 – requirements for the hierarchy of Responsible Management Strategies 
 
Recommended amendment 
General Principle – An R2:2013 electronics recycler shall develop and adhere to a 
policy for managing used and end-of-life electronic equipment that is based on a 
“reuse, recover…” hierarchy of responsible management strategies. 
Requirements: 
(a) An R2:2013 electronics recycler shall develop in writing and adhere to a policy 
stating how it manages used and end-of-life electronics equipment, components, 
and materials, special attention shall be paid to fractions which are identified as 
containing CRMs – with respect to both on-site activities and the selection of 
downstream vendors – that is based on a hierarchy of responsible management 
strategies: 
(1) Reuse – An R2:2013 electronics recycler shall take all practical steps to direct 
tested equipment and components to reuse and resale, and to direct equipment 
capable of repair to qualified refurbishers, unless a customer directs otherwise (See 
Provision 6 for further discussion). Special attention shall be paid to components 
identified as containing CRMs, if these components have been shown to be reusable 
the “Reuse” strategy shall be preferred to materials recovery. 
(2) Materials Recovery – An R2:2013 electronics recycler shall take all practical 
steps to separate as appropriate, through manual dismantling and/or mechanical 
processing, the materials in equipment and components that are not directed to 
reuse or refurbishment and direct them to properly-equipped materials recovery 
facilities. Particular attention shall be paid to WEEE and to related fractions that are 
identified as containing CRMs; as far as feasible, the components containing CRMs 
should be separated and shall be treated separately from other waste to avoid 
dilution and to improve the concentration of CRM in the output flows. 
(3) Energy Recovery or Land Disposal – An R2:2013 electronics recycler shall not 
direct material to incineration, energy recovery, or land disposal facilities unless no 
reuse or recycling options are viable. (See Provision 5(d) for the relevant 
requirements.) 
(b) This policy shall incorporate and be consistent with the Focus Material (FM) 
Management Plan that the R2:2013 electronics recycler develops in accordance with 
Provision 5. 
Level L2 



  

 

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 730227 

SCRREEN D8.2 [Upgrading regulations and standards to enable recycling 
of CRM from WEEE] Rev.1| 

45 

 

Focus Materials 
Chapter 5 – Focus materials 
 

Recommended amendment 
General Principle – An R2:2013 electronics recycler shall manage – both on-site and 
in the selection of downstream vendors – the Focus Materials that pass through its 
facility or control in a manner protective of worker health and safety, public health, 
and the environment. An R2 electronics recycler also shall perform due diligence on 
downstream vendors to which it ships these materials. 
Requirements: 
Development and Adherence to an FM Management Plan 
(a) An R2:2013 electronics recycler shall analyze, plan, regularly review, and update 
as necessary how the FMs that pass through its facility or control will be properly 
managed both on-site and down the Recycling Chain (and include this analysis and 
plan as the “FM Management Plan” section of its EHSMS). The FM Management 
Plan shall state how the recycler and its downstream vendors shall conform to the 
requirements set forth in the rest of this Provision 5. 
Removal of FMs 
(b) Prior to shredding or materials recovery of equipment or components, FMs (as 
well as print cartridges) shall be removed using safe and effective 7 mechanical 
processing or manual dismantling, with two exceptions: 
(1) Items containing mercury if: 
(A) They are too small to remove safely at reasonable cost, and 
(B) Workers are protected from the potential risks of handling mercury, and 
(C) The materials recovery occurs in facilities that meet all applicable regulatory 
requirements to receive and process mercury, and that use technology designed to 
safely and effectively manage equipment or components containing mercury. 
(2) CRTs, batteries, and circuit boards contained in equipment or components 
destined for materials recovery need not be removed prior to shredding and/or 
materials recovery if the shredding and/or materials recovery occurs in facilities that 
meet all applicable regulatory requirements to receive these FMs, and that use 
technology designed to safely and effectively manage equipment or components 
containing these FMs. Components of these equipments contain several CRMs: in 
accordance with the actual means, the separated fractions/components containing 
CRMs shall be treated by facilities that are designed for the recovery of CRMs. 
Processing, Recovery, and Treatment of FMs 
(c) An R2:2013 electronics recycler shall send removed FMs to processing, 
recovery, or treatment facilities that meet all applicable regulatory requirements to 
receive the FMs, and that use technology designed and operated to safely and 
effectively manage the FMs. This shall include: 
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(1) For items containing mercury – mercury retorting or other legal methods, 
excluding incineration, 
(2) For circuit boards – removal of batteries and mercury, processing for metals 
recovery and, as far as feasible, processing for CRMs recovery, and 
(3) For items containing polychlorinated biphenyls (PCBs) – technology specifically 
designed for PCB destruction, occurring in facilities that meet all applicable 
regulatory requirements, and that use technology designed to safely and effectively 
manage equipment or components containing these FMs. 
Prohibition on Energy Recovery, Incineration, and Land Disposal of FMs 
(d) An R2:2013 electronics recycler shall not use energy recovery, incineration, or 
land disposal as a management strategy for FMs or equipment and components 
containing FMs unless applicable law requires the use of a specific technology (e.g., 
thermal destruction of PCBs). However, if documented extreme and rare 
circumstances beyond the control of the R2:2013 electronics recycler disrupts its 
normal management of an FM, it may consider using these technologies to the extent 
allowed under applicable law until normal management is again possible. 
Selection and Ongoing Due Diligence of Downstream Vendors for FMs 
(e) For shipments of removed FMs, and shipments of equipment and components 
containing FMs, an R2:2013 electronics recycler shall select both domestic and 
international downstream vendors that: 
(1) Conform to the R2:2013 electronics recycler’s FM Management Plan (developed 
in accordance with and including the requirements set forth in Sections (b) - (d) 
above), and 
(2) Adhere to a documented system to manage environmental, health, and safety 
risks and legal requirements. The management system shall include at a minimum 
the components of Provision 3 (Legal Requirements and Provision 4 (On-Site 
Environmental, Health, and Safety), and 
(3) Comply with all applicable environmental and health and safety legal 
requirements and maintain a current list of its environmental permits and copies of 
each, and 
(4) Conform to this Section (e) and Section (f) below, or allow the R2:2013 
electronics recycler to confirm this information with each of its relevant downstream 
vendors, thereby 
establishing that each facility in the Recycling Chain conforms to these subsections, 
and 
(5) Conform to Provision 6 (Reuse), if applicable, and 
(6) Conform to Provision 7 (Tracking Throughput), documenting the flow of all FMs 
down the Recycling Chain, and 
(7) Conform to Provision 10 (Physical Security), ensuring security of the equipment 
down the recycling chain. 
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(f) An R2:2013 electronics recycler shall confirm at least annually and document, 
through audits or other similarly effective means, that each downstream facility to 
which Section (e) applies continues to conform to the requirements of Section (e) for 
as long as it receives FMs directly or indirectly from the R2:2013 electronics recycler. 
(g) If the R2:2013 electronics recycler uses an R2:2013 certified downstream facility, 
then verification of conformance to 5(e)(1) and 5(e)(6) satisfies the due diligence 
requirements of 5(e) and 5(f). 
Non-Focus Materials Requiring Specific Management 
(h) An R2:2013 electronics recycler shall manage print cartridges in accordance with 
Provision 2 through print cartridge remanufacturers, recyclers, or Original Equipment 
Manufacturers (OEM), 
in facilities that meet all applicable regulatory requirements to receive these print 
cartridges, and that use technology designed to safely and effectively manage print 
cartridges, including both ink and toner. 
Level L2 
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DEFINITIONS 
The introduction of improvements in the standard related to the CRM recycling 
requires an explanation about the definition of the term CRMs in the section 
“DEFINITIONS” 

Recommended amendment 
CRM (Critical Raw Materials) 
The European Commission has created a list of critical raw materials (CRMs) for the 
EU, which is subject to a regular review and update to reflect production, market and 
technological developments. The list of Critical Raw Materials contains raw materials 
which reach or exceed thresholds for both economic importance and supply risk. 
Focus Materials 
“Focus Materials”, also referred to as “FMs”, are materials in end-of-life electronic 
equipment that warrant greater care during recycling, refurbishing, materials 
recovery, energy recovery, incineration, and/or disposal due to their toxicity and to 
their supply risk, or other potential adverse worker health and safety, public health, 
or environmental effects that can arise if the materials are managed without 
appropriate safeguards. 
Focus Materials contain: 
(1) Polychlorinated biphenyls (PCBs), or 
(2) Mercury, or 
(3) CRT glass, except for glass with lead content less than 5 parts per million, and 
clean of phosphors, 
CRT fines, coatings, and frit, or 
(4) Batteries, or 
(5) Whole or shredded circuit boards, except for whole and shredded circuit boards 
that do not contain lead solder, and have undergone safe and effective mechanical 
processing, or manual dismantling, to remove mercury and batteries, or 
(6) Critical Raw Materials (CRMs) 
Equipment, components, or materials (whole or shredded) that have undergone safe 
and effective mechanical processing or manual dismantling to remove FMs, yet still 
retain de minimus amounts of FMs, are not subject to the R2:2013 requirements that 
are triggered by the presence of FMs. 
Level L1 
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8.4 RECOMMENDATIONS FOR ECO-DESIGN STANDARDS 

 
Standards on eco-design are under development inside the JTC10 committee. 
The relevant standard for CRM is FprEN 45558 “General method to declare the use of 
critical raw materials in energy-related products” comprises a method for the 
declaration of CRMs. It is designed to support manufacturers of energy-related 
products for obtaining information and report on the use of certain CRMs. This 
document is linked to another standard, prEN 45555. This standard “General methods 
for assessing the recyclability and recoverability of energy-related products” will use 
the information gathered on CRMs, for assessing the recyclability. prEN 45554 
“General methods for the assessment of the ability to repair, reuse and upgrade energy 
related products” will act in the direction of facilitating the dismantling activities for the 
components containing CRMs. 
 
prEN 45557, General method for assessing the proportion of recycled material 
content in energy related products 
 

 
  

Section 6.3 Chain of custody 
Recommended amendment 
A special focus on CRM could be introduced for the traceability of information, 
considering mass balance, physical segregation, the avoidance of  the use of 
mixtures  incompatible for recycling  and identity preservation. 
Level L2 
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9 CONCLUSIONS 

 
The technical and management recommendations deriving from the analysis 
performed on the standards brought to the need to focus on mandatory recycling of 
CRM and on working for improving the design of new products. 
Firstly, the recycling standards does not use the word “CRM”, the first step for 
upgrading will be the introduction of CRM definition. 
Then, requirements that will bring significant improvement to the recycling industry can 
be categorized in three issues: 

 separation of CRM components: by separating the components in an 
identifiable stream it will be possible to concentrate the CRM in selected stream 
and consequently facilitate the development of technologies focused on CRM 
recycling;  

 monitoring the downstream chain: once separated, by monitoring the 
information on the first, on the downstream acceptor(s) of the fractions and of 
the final treatment technology(ies), it will be possible to monitor the downstream 
chain and verify if at the end of the chain it will be possible to perform the 
recycling of the CRM contained in the fraction monitored; 

 recycling and recovery target for CRM: the most demanding requirement, on 
the recycling side, could be to set up recycling targets to be met by recycling 
facilities. By setting such requirements it will be possible to push treatment 
operators and their downstream acceptors for the effective recycling of CRM. 

Finally, acting on manufacturing sector, on one hand improving eco-design standards 
from the traceability of the components composition to the facilitation of the dismantling 
activities, and on the other hand providing financial support for the use of recycled 
CRM, it will be possible to improve the recycling/remanufacturing operations for CRM. 
A possible framework for driving the improvements could be made by PROs (Producer 
Responsibility Organisations) which are actors positioned between manufacturers and 
recyclers and could therefore facilitate the sharing of the informations and the definition 
of requirements valid and reachable for the upstream and downstream value chain. 
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10 FUTURE WORK: ROADMAP AND ACTION PLAN FOR UPGRADES 
AND RECOMMENDATIONS 

The recommendations identified in this deliverable will be subject to a dissemination 
activities to relevant stakeholders.  
The dissemination channels will depend on the target audience and will be aligned with 
the characteristic already defined inside SCRREEN Consortium: 

 SCRREEN stakeholders: through the dissemination activities, workshops, 
communication activities; 

 PROs (Producer Responsibility Organisations): WEEE take-back schemes and 
its association (WEEE Forum) could play a crucial role in transferring the 
message, by involving the manufacturers, the ones involved in standardisation 
activities, in understanding the intricacies of recycling; 

 CENELEC WG: the recommendations will be communicated to WG convenor 
and discussed inside the WG; 

 WEEELABEX and other standards: the recommendations will be 
communicated to the responsible body for the standard update and discussed; 

 EU policy makers: to reach national and European policy makers through 
activities of key stakeholders involved in the SCRREEN’s consortium. 

 
The recommendations could bring to improvements in the eco-design of products and 
in the recycling of end of life products. 
For the manufacturing side, on one hand thanks to ecodesign requirements it will be 
possible to avoid incompatible mixtures, facilitate dismantling and final recycling. On 
the other hand, financial support for the use of recycled CRM could drive the change 
in the CRM sector. For the recycling side, the monitoring of CRM containing fractions, 
the improvements in the technologies and the possible policy request of mandatory 
recycling of CRM will play a crucial role for CRM recycling. 
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