




  
  
  
  

  
  
  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
 

 
  
  

  
  
  
 

 
 

 
  

 
 

  
  

  
  

  
  
  
  
  
  
  

  



  
  
  
  

 
 

  
  
  
  
  
  
  
  

  
  
  

  
  

  
  
  
  
  
 

 
  

  
  
  
  

  

















Step I – Chapter 2 & 3 

a) Selection of critical metals. 
b) Selection of products containing those metals. 

Step II – Chapters 4 & 5 

a) Calculating actual and potential collection of the selected WEEE 
products. 

b) Calculating the WEEE generated in 2015 from these products. 
(achieved by combining sales data and expected lifetime data)  

c) Estimating the total efficiency of pre- and end- processing of 
the selected metals in the selected products. 

Step III – Chapter 6 

a) Calculate the actual and potential recycling of the selected criti-
cal metals from the selected products. 

b) Relate these amounts to the EU demand for these critical met-
als and the economic value of the metals. 
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Metals

g of 
metal/kg 

of product Collection 
Pre-

Processing 
End-

Processing Final*

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Ag 0.9975 3% 61% 95% 2% 595 34 203 635 36 530 547 31 445
Co 0.177 3% 100% 90% 3% 164 6 069 175 6 482 151 5 580
In 0.045 3% 49% 0% 0% 0 1 543 0 1 648 0 1 419
Li 0.0045 3% 100% 0% 0% 0 154 0 165 0 142
Ta 0.028 3% 49% 0% 0% 0 960 0 1 025 0 883
Te 0.0505 3% 49% 90% 2% 23 1 732 24 1 849 21 1 592
W 1.4685 3% 49% 0% 0% 0 50 354 0 53 778 0 46 292
Au 0.389 3% 61% 95% 2% 232 13 338 248 14 246 213 12 263
Be 0.011 3% 49% 0% 0% 0 377 0 403 0 347
Ga 0.0275 3% 49% 0% 0% 0 943 0 1 007 0 867
Ge 0.0215 3% 49% 0% 0% 0 737 0 787 0 678
Pd 0.0595 3% 61% 95% 2% 35 2 040 38 2 179 33 1 876
Ru - 3% 49% 0% 0% - - - - - -

34 289 36 621 31 523

Mobile phone waste 
in tonnes

Mobile phone waste in 
tonnes

Mobile phone waste 
in tonnes

2008 2010 2015



Metals

g of 
metal/kg 

of product Collection 
Pre-

Processing 
End-

Processing Final*

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Ag 0.3761 55% 69% 95% 36% 12,089 33,531 12,688 35,194 13,012 36,091
Co 0.0171 55% 19% 90% 9% 143 1,522 150 1,597 154 1,638

In 0.0000 55% 19% 0% 0% 0 0 0 0 0 0
Li 0.0000 55% 0% 0% 0% 0 0 0 0 0 0
Ta 0.0726 55% 19% 0% 0% 0 6,477 0 6,798 0 6,971
Te 0.0002 55% 19% 90% 9% 2 18 2 19 2 19
W 0.0199 55% 19% 0% 0% 0 1,773 0 1,861 0 1,908
Au 0.0610 55% 72% 95% 38% 2,045 5,436 2,147 5,706 2,201 5,851

Be 0.0002 55% 19% 0% 0% 0 18 0 19 0 19

Ga 0.0026 55% 19% 0% 0% 0 234 0 246 0 252
Ge 0.0000 55% 19% 0% 0% 0 0 0 0 0 0
Pd 0.0308 55% 47% 95% 25% 675 2,749 708 2,885 727 2,958
Ru 0.0012 55% 53% 95% 28% 30 109 32 114 33 117

2008 2010 2015

Desktop computers 
waste in tonnes

Desktop computers  
waste in tonnes

Desktop computers  
waste in tonnes

89,166 93,587 95,973



Metals

g of 
metal/kg 

of product Collection 
Pre-

Processing 
End-

Processing Final*

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Ag 0.3990 16% 2,257 13,773 3,502 21,367 8,290 50,586
Co 0.0191 23% 148 658 230 1,021 544 2,417
In 0.0200 0% 0 690 0 1,071 0 2,536
Li 0.0000 0% 0 0 0 0 0 0
Ta 0.8472 0% 0 29,243 0 45,366 0 107,402
Te 0.0000 4% 0 0 0 0 0 0
W 0.0186 0% 0 643 0 997 0 2,361
Au 0.1426 17% 841 4,921 1,305 7,634 3,090 18,073
Be 0.0074 0% 0 255 0 396 0 937
Ga 0.0018 0% 0 61 0 94 0 222
Ge 0.0000 0% 0 0 0 0 0 0
Pd 0.0568 11% 219 1,962 340 3,043 804 7,204
Ru 0.0028 13% 12 95 19 148 44 351

2008 2010 2015

Laptops waste in 
tonnes

Laptops computers  
waste in tonnes

Laptops computers  
waste in tonnes

34,518 53,549 126,775



Metals

g of 
metal/kg 

of product Collection 
Pre-

Processing 
End-

Processing Final*

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Ag 0.0326 13% 325 2,482 553 4,215 1,479 11,282
Co 0.0012 3% 3 94 5 159 13 426
In 0.0150 0% 0 1,143 0 1,941 0 5,195
Li 0.0012 0% 0 94 0 159 0 426
Ta 0.0000 0% 0 0 0 0 0 0
Te 0.0000 3% 0 0 0 0 0 0
W 0.0000 0% 0 0 0 0 0 0
Au 0.0055 13% 55 421 94 716 251 1,916
Be 0.0000 0% 0 0 0 0 0 0
Ga 0.0000 0% 0 0 0 0 0 0
Ge 0.0000 0% 0 0 0 0 0 0
Pd 0.0006 13% 6 47 10 80 28 213
Ru 0.0000 13% 0 0 0 0 0 0

2008 2010 2015

Flatscreens waste in 
tonnes

Flatscreens waste in 
tonnes

Flatscreens waste in 
tonnes

76,197 129,409 346,363



Metals

g of 
metal/kg 

of product Collection 
Pre-

Processing 
End-

Processing Final*

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Co 36 14% 100% 0% 0% 0 251 242 0 268 330 0 230 987
Li 0.95 14% 100% 0% 0% 0 6 630 0 7 081 0 6 095
Co 174 14% 100% 90% 13% 125 187 993 549 133 701 1 061 122 115 094 913 448
Li 17 14% 100% 0% 0% 0 97 071 0 103 673 0 89 245

NiMH

Li-Ion

Mobile phone 
batteries waste in 

tonnes

Mobile phone 
batteries  waste in 

tonnes

Mobile phone 
batteries  waste in 

tonnes
12 689 13 552 11 666

2008 2010 2015

Metals

g of 
metal/kg 

of product Collection 
Pre-

Processing 
End-

Processing Final*

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovery 
(%)

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Recovered 
in kg

Available 
in kg

Co 1.25 14% 100% 0% 0% 0 4 914 0 7 622 0 18 045
Li 0 14% 100% 0% 0% 0 0 0 0 0 0
Co 115 14% 100% 90% 13% 46 602 369 857 72 293 573 752 171 144 1 358 282
Li 1.3 14% 100% 0% 0% 0 4 181 0 6 486 0 15 354

NiMH

Li-Ion

Laptop batteries 
waste in tonnes

Laptop batteries  
waste in tonnes

Laptop batteries  
waste in tonnes

7 147 11 087 26 247

2008 2010 2015



Recovered 
(kg)

Available 
(kg)

Recovered 
(kg)

Available 
(kg)

Recovered 
(kg)

Available 
(kg)

Ag 15,266 83,990 17,377 97,306 23,327 129,404
Co 125,645 1,253,134 134,261 1,338,710 115,956 1,154,495
In 0 3,376 0 4,660 0 9,150
Li 0 103,949 0 111,078 0 95,908
Ta 0 36,680 0 53,189 0 115,255
Te 25 1,749 26 1,868 23 1,611
W 0 52,769 0 56,636 0 50,561
Au 3,174 24,117 3,793 28,301 5,756 38,103
Be 0 650 0 817 0 1,303
Ga 0 1,238 0 1,347 0 1,341
Ge 0 737 0 787 0 678
Pd 936 6,797 1,096 8,186 1,591 12,251
Ru 42 205 50 263 77 468
total 145,087 1,569,391 156,605 1,703,149 146,730 1,610,527

2015
638,547,000Totals (exc.PV modules)

2008 2010
254,006,000 337,805,000



Metals

recovered from waste 
(mobile phones, 

laptops, PCs, flat screens 
and batteries) 

available in waste 
(mobile phones, 
laptops, PCs, flat 

screens and 
batteries) 

Global demand 
2008

Global 
EEE 

demand 
2008

Coverage of 
Global EEE 

demand 2008 
(with recovery of all 

available metals)

Coverage of 
Global EEE 
demand 2015 
(with recovery of all 
available metals)

Ag 15.27 83.99 21 300 5 100 1.65% 2.54%
Co 125.65 1 253.13 75 900 20 500 6.11% 5.63%

In 0.00 3.38 568 420 0.80% 2.18%
Li 0.00 103.95 17 700 3 540 2.94% 2.71%
Ta 0.00 36.68 1 160 696 5.27% 16.56%

Te 0.02 1.75

135 in 2007 
(Wittmer et al 

2011) 15 11.66% 10.74%
W 0.00 52.77 55 950 5 950 0.89% 0.85%

Au 3.17 24.12
1450 in 2009 

(USGS) 294 8.20% 12.96%
Be 0.00 0.65 141 56 1.16% 2.33%
Ga 0.00 1.24 78 51 2.43% 2.63%
Ge 0.00 0.74 139 21 3.51% 3.23%

Pd 0.94 6.80

220 in 2009 
(Johnson Matthey, 

2009) 42 16.18% 29.17%

Ru 0.04 0.20

18 in 2009 
(Johnson Matthey, 

2009) 10 2.05% 4.68%





http://minerals.usgs.gov/minerals/pubs/commodity/indium/mcs-2012-indiu.pdf


  Recovered 
(kg) 

Available 
(kg) Losses (kg) 

Value of 
losses  

1000 Euro (a) 

Ag 17 377 97 306 79 928 61 065 
Co 134 261 1 338 710 1 204 449 32 129 
In 0 4 660 4 660 2 824 
Li 0 111 078 111 078 388 219 
Ta 0 53 189 53 189 3 564 
Te 26 1 868 1 842 334 
W 0 56 636 56 636 20 
Au 3 793 28 301 24 508 1 010 108 
Be 0 817 817 578 
Ga 0 1 347 1 347 540 
Ge 0 787 787 863 
Pd 1 096 8 186 7 090 118 303 
Ru 50 263 212 579 
TOTAL       1 619 126 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SEC:2008:2933:FIN:EN:PDF


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SEC:2008:2933:FIN:EN:PDF
http://ec.europa.eu/environment/enveco/waste/pdf/waste_management_employment.pdf
http://ec.europa.eu/environment/enveco/waste/pdf/waste_management_employment.pdf










http://www.sciencedirect.com/science/article/pii/S0048733310000351


http://www.uni-kassel.de/upress/online/frei/978-3-89958-804-0.volltext.frei.pdf
http://ressourcen.wupperinst.org/downloads/MaRess_AP14_6_ExecSummary.pdf
http://www.mm-logistik.vogel.de/imgserver/bdb/109300/109357/130x.jpg


http://ewasteguide.info/files/Sander_2010_Oekopol_EN.pdf
http://eea.eionet.europa.eu/Public/irc/eionet-circle/etc_waste/library?l=/working_papers/shipments290208pdf/_EN_1.0_&a=d
http://eea.eionet.europa.eu/Public/irc/eionet-circle/etc_waste/library?l=/working_papers/shipments290208pdf/_EN_1.0_&a=d
http://ewasteguide.info/files/Sander_2010_Oekopol_EN.pdf
http://ec.europa.eu/environment/waste/shipments/pdf/correspondents_guidelines_en.pdf


http://ressourcen.wupperinst.org/downloads/MaRess_AP2_3.pdf




http://anreee.pt/index.php?content=112
http://forbrugerelektronik.dk/forbrugerelektronik/presse/markedsinfo/
http://forbrugerelektronik.dk/forbrugerelektronik/presse/markedsinfo/
http://broadcastengineering.com/news/DisplaySearch_Worldwide_TV_Market_by_Technology_2004-2013_100323.jpg
http://broadcastengineering.com/news/DisplaySearch_Worldwide_TV_Market_by_Technology_2004-2013_100323.jpg
http://ewasteguide.info/files/Hammer_Mill-LCE_Sydney_2008_0.pdf
http://wmr.sagepub.com/content/early/2010/04/20/0734242X10368303
http://wmr.sagepub.com/content/early/2010/04/20/0734242X10368303
http://doi.wiley.com/10.1111/j.1530-9290.2009.00171.x
http://doi.wiley.com/10.1111/j.1530-9290.2009.00171.x


http://www.stiftung-ear.de/service_und_aktuelles/kennzahlen/inputmengen_je_geraeteart_a
http://www.stiftung-ear.de/service_und_aktuelles/kennzahlen/inputmengen_je_geraeteart_a
http://www.eea.europa.eu/publications/movements-of-waste-EU-2012
http://www.environment-agency.gov.uk/static/documents/Business/EPOW-recovering-critical-raw-materials-T5v2.pdf
http://www.environment-agency.gov.uk/static/documents/Business/EPOW-recovering-critical-raw-materials-T5v2.pdf
http://www.epbaeurope.net/Sustainabilityreport.html
http://scp.eionet.europa.eu/publications/Transbound%20data%20report
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0013:FIN:EN:PDF
http://ec.europa.eu/enterprise/policies/raw-materials/files/docs/report_en.pdf
http://ec.europa.eu/enterprise/policies/raw-materials/files/docs/report_en.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:197:0038:0071:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:197:0038:0071:EN:PDF
http://epp.eurostat.ec.europa.eu/portal/page/portal/waste/data/wastestreams/weee
http://epp.eurostat.ec.europa.eu/portal/page/portal/waste/data/wastestreams/weee
http://epp.eurostat.ec.europa.eu/portal/page/portal/national_accounts/data/main_tables
http://epp.eurostat.ec.europa.eu/portal/page/portal/national_accounts/data/main_tables


http://www.serty.fi/uploads/jasenille/materiaalit/Tutkimuksen_tiivistelm%C3%A4_englanniksi.pdf
http://www.serty.fi/uploads/jasenille/materiaalit/Tutkimuksen_tiivistelm%C3%A4_englanniksi.pdf
http://www.gartner.com/it/page.jsp?id=1543014
http://www.gfu.de/home/marktzahlen/markt.xhtml
http://www.springerlink.com/content/16807h2311171379/


http://www.japancorp.net/Article.Asp?Art_ID=10141
http://www.japancorp.net/Article.Asp?Art_ID=10141


http://www.wecycle.nl/uploads/futureflows/Press/Report_Dutch_WEEE_Flows.pdf
http://www.norden.org/en/publications/publikationer/2009-548
http://www.norden.org/en/publications/publikationer/2009-548
http://www.oeko.de/publikationen/forschungsberichte/studien/dok/657.php?id=&dokid=1069&anzeige=det&ITitel1=&IAutor1=&ISchlagw1=&sortieren=&dokid=1069
http://www.oeko.de/publikationen/forschungsberichte/studien/dok/657.php?id=&dokid=1069&anzeige=det&ITitel1=&IAutor1=&ISchlagw1=&sortieren=&dokid=1069


http://www.optisort.com/obs/
http://www.pvcycle.org/
http://www.rwi-essen.de/forschung-und-beratung/umwelt-und-ressourcen/projekte/93/
http://www.rwi-essen.de/forschung-und-beratung/umwelt-und-ressourcen/projekte/93/
http://swicorecycling.ch/downloads/497/344540/swico_schlussbericht_e_2010.pdf
http://swicorecycling.ch/downloads/497/344540/swico_schlussbericht_e_2010.pdf


http://www.basel.int/techmatters/e_wastes/germany-report-18May2010.pdf
http://www.umweltbundesamt.de/abfallwirtschaft/publikationen/papier_batterierecycling_in_deutschland_ruecknahme_und_verwertungsergebnisse_2009.pdf
http://www.umweltbundesamt.de/abfallwirtschaft/publikationen/papier_batterierecycling_in_deutschland_ruecknahme_und_verwertungsergebnisse_2009.pdf
http://www.umweltbundesamt.de/abfallwirtschaft/publikationen/papier_batterierecycling_in_deutschland_ruecknahme_und_verwertungsergebnisse_2009.pdf
http://pubs.usgs.gov/sir/2008/5141/sir-2008-5141.pdf
http://minerals.usgs.gov/minerals/pubs/mcs/2011/mcs2011.pdf
http://minerals.usgs.gov/minerals/pubs/mcs/2011/mcs2011.pdf


http://ressourcen.wupperinst.org/downloads/MaRess_AP2_1.pdf
http://ressourcen.wupperinst.org/downloads/MaRess_AP2_1.pdf
http://www.wrap.org.uk/category/materials-and-products/electrical-and-electronic-goods?page=6
http://www.wrap.org.uk/category/materials-and-products/electrical-and-electronic-goods?page=6






http://en.wikipedia.org/wiki/Lithium_niobate
http://en.wikipedia.org/wiki/Mobile_phone
http://en.wikipedia.org/wiki/Optical_modulator














EU-27 EU-27 EU-27 EU-27
2007 2007 2008 2008

Tonnes
% of put on 
the market Tonnes

% of put on 
the market

4,437,384 47.0 4,717,765 46.7
789,616 8.4 834,877 8.3

1,450,214 15.4 1,487,839 14.7
1,034,860 11.0 1,204,181 11.9

619,670 6.6 574,803 5.7
84,983 0.9 138,569 1.4

531,732 5.6 643,965 6.4

264,658 2.8 242,242 2.4
73,543 0.8 102,448 1.0
75,892 0.8 75,208 0.7
75,209 0.8 71,813 0.7

9,437,760 10,093,711

Tonnes

% of the 
total 

collected 
amount Tonnes

% of the 
total 

collected 
amount 

1,221,517 54.92 1,747,737 56.2
125,086 5.62 180,184 5.8
390,291 17.55 575,976 18.5
343,285 15.43 442,746 14.2

29,950 1.35 32,038 1.0
24,482 1.10 34,664 1.1
33,789 1.52 54,283 1.7

11,177 0.50 15,413 0.5
26,813 1.21 7,428 0.2

7,431 0.33 6,388 0.2
10,544 0.47 15,200 0.5

2,224,366 3,112,059

Tonnes

% of the 
collected 
amount Tonnes

% of the 
collected 
amount

1,155,081 94.6 1,351,370 77.3
124,628 99.6 170,023 94.4
348,977 89.4 445,985 77.4
405,061 118.0 491,691 111.1

16,094 53.7 19,030 59.4
20,568 84.0 27,511 79.4
26,656 78.9 40,191 74.0

10,574 94.6 14,424 93.6
25,773 96.1 6,475 87.2

7,997 107.6 6,282 98.3
8,609 81.6 11,877 78.1

2,150,019 96.7 2,584,860 83.1

WEEE 
category  




