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The stakeholder consulations and EU papers 
 



The paper lacks an important pollutant......... 
 

 Emitting CO2 is free of charge 
 

 It is a most urgent global environmental threat 
 

 And……..this discussion decoupled from debates over chemicals and toxics 

https://climate.nasa.gov/climate_resources/24/   

May 2017:   
409,7 ppm CO2 



The WEEE Recycling Process (2002/96) 
Guidance document Annex II and article 6.1.  
The interpretation of the term “have to be removed” in the introduction of Annex II is crucial:  

 “Substances, preparations and components may be removed 
manually, mechanically or chemically, metallurgically with the 
result that hazardous substances, preparations, and 
components and those mentioned in Annex II are contained as 
an identifiable stream or identifiable part of a stream at the 
end of the treatment process. A substance, preparation or 
component is identifiable if it can be (is) monitored to prove 
environmentally safe treatment.” 
 
 
 

The entire WEEE recycling has been built upon this concept. 



WEEE recycling concept built up on this basis 
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Shredding Ferrous-Metals 

Non-Ferrous & Precious Metals Post-Shredder Treatment 

Plastic Recycling 

De-Pollution     

Polymer pellets end-of-waste 

Batteries, Capacitors etc. 

One input fraction ends up in up to 45 mainly waste otput fractions 



The impossibility of anaysing input flows 
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 Knowledge about SOC‘s in WEEE 
 

 1500 Legal- and Permit-Requirements 
 

 Most of them to mitigate risks 
 

 But what is more…. 

 26 000 incoming loads (= 130 trucks/workday) 
 

 From 2100 sources 
 

 With 120 Waste Codes 



Substances of concern and circular economy 
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 Recycled resources re-enter Circular Economy 
 

 Need to compy with product legislation 
 

 Here is where the analyses should take place 
 

 REACH and RoHS  

 May contain substances of concern 
 

 We know per waste category which ones 
 

 Recycling technologies developed to remove SOC’s 
 

 SOC’s are followed to secure elimination 



But circularity is more dynamic – it is like a spiral.... 
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PBB PBDE PFR 

PBB PBDE 

1980 1990 2000 2010 2020 2030 

Phase Out PBB Phase Out PBDE  

PBB PBDE PFR 

Blue = introduction Red = Restriction Green = Phased out, thresholds met in waste 



Position paper EERA for this consultation 
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 Plea to not make legal requirements for recycling higher than today 
• Recycling should be stimulated – example deca-BDE exemption in spare parts……   
• Recycling saves huge amounts of CO2 and energy 
• Apply a logic of transitory periods after the introduction of SOC restrictions 
 

 Authorizations are exemptions for certain substances  
• Some materials might have substances that require authorization in the EU 
• Imported materials do not require these authorizations…..so it is…. 
• Impossible for a recyclers where/how these authorized substances can be found 
• If these authorizations are granted, why not also for recycled materials? 

 
 Define a method in which costs and benefits to the society at large are considered 

• Including the CO2 & energy impact of recycling materials and why not depletion risks 
• Define thresholds for recycling that do not block the recycling option 
• End-of-Waste criteria need to be made more practical 
• HP14 (now regulation) continues to be a Sword of Damocles – many questions 



The Environmental Canyon should be levelled out 

 Recycler 

The Environmental Canyon  



And merge into a EU Environmental Roadmap to Circular Economy 

Recycler 



Legislation overview Brominated Flame Retardants 

IT electronics 
(microprocessors, computer 

servers, modems, printers, copy 
machines…)   

Consumer electronics 
(hair dryers, heaters, TV sets, 

laptops…) 

White goods 
(tumble dryers, dishwashers, 

washing machines…) 

EEE Products 
Regulations 

Printed circuit 
boards 

Housing 

Cables 

Connectors 

Plastic Parts 

DOPO  

Br’d  PS 

BDP 

RDP 

EBP 

HBCD 

c-OctaBDE 

ATH 

MDH 

TBBPA  

DecaBDE3 

ATO 

No restriction 

POP under 
Stockholm 

Restriction 
under REACH 

Restriction under 
RoHS 

c-PentaBDE 

Mel.Cyanurate 

Annex XIV 

Source: EFRA 12 
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Examples of the problems for recyclers 

 RoHS analyses now requested by some CA’s for waste! 
- RoHS analyses used to “judge” hazardousness of WEEE waste materials 
- Of course these samples cannot be RoHS compliant 

 
 Some competent authorities judge WEEE plastics to be hazardous 

- We know of no plastics recycler with permits to take in hazardous wastes 
- See also discussion of the environmental Ministry in France 
- The consequence is of course the export route. 

 
 Some NGO’s call for rules that would kill the WEEE plastics recycling in Europe 

- IPEN asks for 50 ppm for all PBDE’s 
- Proposals of de-polution of plastics with PBDE’s prior to recycling  

 
 Just one group of substances creates a huge confusion…….. 



Regarding the issue of brominated flame retardants 
          Paper 
          Segelene Royal 
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Flat-Screens and Flame Retardants 
 Study was reported with material from Galloo Plastics 

- In total 51 % of flat screen plastics are flame retarded 
- Of the 51% already 34 % are phosphoric based flame retardants. 

 
 Why are there flame retardants in flat screens? 

- See Cenelec Standard from flame retardants and virgin plastics producers 
- The reason claimed has to do with candles that people can please underneath 
- The recycling industry was not involved at all – so this is a “lobby standard” 
- And obviously succesful.  

 

Measure like these reduce the recyclability of plastics 



EU Strategy on Plastics EERA proposals to be made 



“Forward” Approach 
Plastics volume in terms of demand for EEE 

The demand for EEE is approximately  2.5 Mio MT’s 
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“Reverse” Approach 
Estimating the quantity of plastics in WEEE 

Plastic Content in WEEE per category 
SDA 30% 
LDA 15% 
ICT  20% 
Tools 10% 
Temp Control Equipm. 25% 
Screens 20% 

European Market Mio MT in % 
Placed on Market (POM) EEE              9,50    
Officially reported collections/recycling             3,30  35% 
Informal collections/recycling             3,20  34% 
Exports (of which 1,3 Mio MT not documented)             1,50  16% 
"Scavenging" for parts             0,75  8% 
Losses (such as through waste bin)             0,75  8% 

Source CWIT – MBA Polymers  
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WEEE Plastics some  

1,2 Mio MT  
 



Qualitative Approach  
Average composition of WEEE plastics for recycling   
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HIPS 
27% 

ABS 
24% 

PP 
5% 

PE 
2% 

HIPS FR 
2% 

ABS FR 
3% 

PC-ABS 
7% 

PPO 
3% 

POM 
1% 

PVC 
1% 

Other 
Thermoplastics 

17% 

Elastomers 
3% 

Parts  
2% 

Metals 
2% 

Wood 
2% 

Other 
0% WEEE Plastics 

ABS 24% 
HIPS 27% 
Polyolefines 7% 
PC and PC-ABS 7% 
Other plastics incl. BFR 29% 
Parts and metals 4% 
Other (mainly wood) 2% 

Source: MBA Polymers  

Recycling WEEE Plastics at a yield 
of some 60 % has the potential of 
2.5 Mio Metric Tons of CO2 savings p.a. 
 
The equivalent of a 330 000 inh. city 



Scientific Approach 
 
LCA PCR WEEE Plastic versus  
 
1. Incineration of WEEE plastic and 

 
 
 

 
2.  Production virgin plastics 

Source: Science of the Total Environment 529 (2015) 158–167, Patrick Wäger, Roland Hirschier  
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Recycling PCR WEEE plastics 4 times 
better than Municipal Solid Waste 
Incineration 

Recycling PCR WEEE recycling option  
6-10 times better than producing virgin 
plastics 



If WEEE plastics recycling makes so much 
sense, why is there so little of it…… 

 
 It is difficult......... 
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Separation of plastic is difficult 
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WEEE Plastics 

Source: Mike Biddle, TED Talk 22 



If WEEE plastics recycling makes so much 
sense, why is there so little of it…… 

 
 It is difficult......... 

 
 Most of the material disappears from Europe 
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“The ways of plastics....” 
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The western Africa route 

The China route 

Resulting in losses of well over 1 Mio MT  
from the EU Urban WEEE Mine 



The frequently used way.... 

 Export to China  
 

 8 Mio Tonnen of waste plastics are imported 
 

 Of that volume >3 Mio from Europe 
 

 A lot of the WEEE plastics (no statistics) 
 

 Not a stable market (Green-Lane and volatile market – currently „National Sword“ 2017)  
 

 WEEE plastics notification duty in many countries (BFR‘s) -> China did not sign Basel 
 

 Problem:  content of plastics with BFR‘s 
 



If WEEE plastics recycling makes so much 
sense, why is there so little of it…… 

 
 It is difficult......... 

 
 Most of the WEEE plasticmaterial disappears from Europe 

 
 Very few companies invested in WEEE plastics recycling  

• Due to the losses of material from Europe 
• As an ever increasing complexity of legislation  
• Risks resulting from the debates over brominated flame retardants 

 

See slides about BFR’s in first section 



Legislation overview Brominated Flame Retardants 

IT electronics 
(microprocessors, computer 

servers, modems, printers, copy 
machines…)   

Consumer electronics 
(hair dryers, heaters, TV sets, 

laptops…) 

White goods 
(tumble dryers, dishwashers, 

washing machines…) 

EEE Products 
Regulations 

Printed circuit 
boards 

Housing 

Cables 

Connectors 

Plastic Parts 

DOPO  

Br’d  PS 

BDP 

RDP 

EBP 

HBCD 

c-OctaBDE 

ATH 

MDH 

TBBPA  

DecaBDE3 

ATO 

No restriction 

POP under 
Stockholm 

Restriction 
under REACH 

Restriction under 
RoHS 

c-PentaBDE 

Mel.Cyanurate 

Annex XIV 

Source: EFRA 27 
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Examples of the problems around BFR’s for recyclers 

 RoHS analyses now requested by some CA’s for waste! 
- RoHS analyses used to “judge” hazardousness of WEEE waste materials 
- Of course these samples cannot be RoHS compliant (RoHS = product legislation) 

 
 Some competent authorities judge WEEE plastics to be hazardous 

- We know of no plastics recycler with permits to take in hazardous wastes 
- The consequence is of course the export route. 

 
 Some NGO’s call for rules that would kill the WEEE plastics recycling in Europe 

- IPEN asks for 50 ppm for all PBDE’s 
- Proposals of de-polution of plastics with PBDE’s prior to recycling  

 
 

Ever continuing discussions since 2004 creating legal uncertainties 



Flat-Screens and Flame Retardants 
 Study was reported with material from Galloo Plastics 

- In total 51 % of flat screen plastics are flame retarded 
- Of the 51% already 34 % are phosphoric based flame retardants. 

 
 Why are there flame retardants in flat screens? 

- See Cenelec Standard from flame retardants and virgin plastics producers 
- The reason claimed has to do with candles that people can please underneath 
- The recycling industry was not involved at all – so this is a “lobby standard” 
- And obviously succesful.  

 

Measure like these reduce the recyclability of plastics 



Proposals for the EU plastics strategy 
 WEEE plastics are a separate area within EU strategy  

• The 2.5 Mio MT’s are engineering plastics of much higher value per MT  
• WEEE is a completely different waste stream with different challenges 
• Actively discuss the use of bio-plastics for durable products such as EEE 

 
 Demand creation for Post-Consumer Recycled plastics – „close missing link in CE“  

• In the public procurement sector  
• Reward based positive incentives in the private sectors 

 
 Enabling factors for a step change in the development PCR plastic recycling 

• Realistic thresholds for legacy substances are a minimum requirement 
• Legal clarity and certainty in the setting of thresholds and the classication of wastes 

- Example: all plastics recycling plants are permitted for non hazardous waste.... 

WEEE plastics are an important category in Circular Economy  



Closing the missing Link in the Circular Economy  
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