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OECD, 2001 

“Any appliance which uses an  

electric current or a battery, and which 

has reached the end of its life.” 

W aste 
E  lectrical and 
E  lectronic 
E  quipment 

Definition of e-Waste or WEEE 



Secondary Resources??? 

e-Waste = e-Resources 



WEEE: The Fastest Growing Waste Stream 

Switzerland 2011 



EEE = Deposits of Secondary Resources 

Energy Technologies Mobility Electronic Products 

Luminaires 



Primary vs. Secondary Ore Deposits 

Primary Ore 
[g/t] 

Secondary Ore 
[g/t] 

Device PWB 

Gold 9 280 1’400 

Palladium 5 73 370 

Platinum 3 3 14 

Gallium  100 23 118 

Lithium 7’000-20’000 10’000-20’000 (Battery) 
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Elements found in EEE 

Elements found in EEE 



Complexe Material Composition 

8 

Example Intel Electronic Chip 



Composition of E-Waste (WEEE) 
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The Dark Side of WEEE Recycling 



Environmental Challenges 

 WEEE also contains hazardous substances (Pb, Cd, Sb, BFRs, etc.)  

 Through inappropriate recovery of valuable fractions from WEEE 
hazardous substances can be emitted  



Logistic Challenges 
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Here… 

…or there? 

Where are our secondary resources? 



Technological Challenges 

M E C H A N I C 
vs. 

M A N U A L 



Empa – 20 years working with E-Waste 

 Federal Institute for Materials Science and Technology 
 Technical auditing and applied research for Swico  

Recycling and SENS* 
 Member of WEEE Forum since 2006 
 Founding member of StEP 
 WEEE related research projects 
 Analysis of flame retardants in plastics of WEEE 
 Flat screen recycling and processing  
 Simulation & modeling of equipment and chemical  

substances in WEEE (CRTs, LCDs, In, Hg, Li, etc.) 
 Analysis and development of business models for  

recycling and the inclusion of the informal sector 
 Best practices in Reuse 

 Technical cooperation in WEEE management with  
emerging and developing countries 
 

* Collective WEEE take-back systems in Switzerland 

Vorführender
Präsentationsnotizen
Empa's activities in this field:Since 20 years Empa is closely linked to the development of the e-waste management systems in Switzerland and abroad. Amongst others itprovides quality assurance and research capability to the Swiss system operators SENS and SWICOrepresents Swiss e-waste competence in the European WEEE Forum andthe global StEP-Initiative (Solving the E-waste Problem) andmandated by Seco (Swiss Secretariat for Economic Affairs) consults governments and organisations in many countries e.g. China, India, South Africa, Peru, Colombia etc.Current e-waste research topics at the Lab cover flame retardants in plastics, no-emission recycling for LCD-displays or modelling of long term CRT-glass stocks and flows.



Empa’s Global E-Waste Activities 

South Africa: 
Swiss e-Waste Programme 
Facilitating the development of a national 
e-waste management strategy 
 

Funding Agency: SECO 
Project Partner: ITA, EWASA 
Time Frame: 2003 – 2008 
 
e-Waste Management in Africa 
Launching an e-waste recycling unit in Cape Town 
 

Funding Agency: HP 
Project Partner: DSF, Recover-e-Alliance, Envirosense 
Time Frame: 2007 - 2008 

Uganda/Tanzania: 
e-Waste Management in Uganda 
and Tanzania 
Assessment Study 
 

Funding Agency: Unido, Microsoft 
Project Partner: UCPC/CPCT 
Time Frame: 2007 - 2011 

Senegal: 
e-Waste Management in Africa 
Assessment Study 
 

Funding Agency: DSF 
Project Partner: SENECLIC 
Time Frame: 2007 - 2008 

Morocco: 
e-Waste Management in Africa 
Assessment Study 
 

Funding Agency: HP 
Project Partner: DSF, CMPP 
Time Frame: 2007 - 2008 

Colombia: 
Swiss e-Waste Programme 
Assessment Study 
Facilitating the development of a  
national e-waste management strategy 
 

Funding Agency: SECO 
Project Partner: CNPML 
Time Frame: 2007 – 2012 

Peru: 
Swiss e-Waste Programme 
Assessment Study 
Facilitating the development of a  
national e-waste management strategy 
 

Funding Agency: SECO 
Project Partner: IPES 
Time Frame: 2007 – 2012 

Chile: 
Swiss e-Waste Programme 
Assessment Study 
 

Funding Agency: EMPA 
Project Partner: SUR 
Time Frame: 2007-2012 

Brazil: 
Swiss e-Waste Programme 
Assessment Study 
 

Funding Agency: SECO 
Project Partner: FEAM 
Time Frame: 2009 - 2010 

Benin, Côte d’Ivoire, Ghana, 
Liberia, Nigeria: 
The Basel Convention e-Waste Africa 
Project 
Assessment Study 
Training Pilot 
 

Funding Agency: SBC, EU 
Project Partner: African BCRCs, IMPEL, Öko-
Institut 
Time Frame: 2009-2011 

Trinidad & Tobago: 
e-Waste Management in T & T 
Assessment Study 
 

Funding Agency: Unido, Microsoft 
Project Partner: MPA 
Time Frame: 2010 

India: 
Swiss e-Waste Programme 
Implementing a Clean e-Waste Channel 
Mainstreaming the informal sector 
Household e-waste collection 
 

Funding Agency: SECO 
Project Partner: GTZ, MoEF 
Time Frame: 2003 - 2008 

China: 
Swiss e-Waste Programme 
Supporting formulation of a 
“technical draft” for a national  
e-waste law 
Developing technical standards for 
recycling 
 

Funding Agency: SECO 
Project Partner: NDRC 
Time Frame: 2003 - 2008 

Kenya: 
e-Waste Management in Africa 
Assessment Study 
 

Funding Agency: HP 
Project Partner: DSF, KICTANeT 
Time Frame: 2007 - 2008 



Empa’s E-Waste Activities in Latin America 

Chile: 
Regional Platform RELAC 
Strategic cooperation 
 

Funding Agency: IDRC 
Project Partner: Sur 
Time Frame: 2006 - 2011 

Brazil: 
Swiss e-Waste Programme 
Facilitating the development of a  
national e-waste management strategy 
 

Funding Agency: SECO 
Project Partner: FEAM 
Time Frame: 2009 

Trinidad & Tobago: 
e-Waste Management in T & T 
Assessment Study 
 

Funding Agency: Unido, Microsoft 
Project Partner: MPA 
Time Frame: 2010 

Peru 
Swiss e-Waste Programme 
Assessment Study; 
Facilitating the development of a national 
e-waste management strategy 
 

Funding Agency: SECO 
Project Partner: IPES 
Time Frame: 2008 - 2012 

Colombia 
Swiss e-Waste Programme 
Assessment Study; 
Facilitating the development of a national 
e-waste management strategy 
 
Funding Agency: SECO 
Project Partner: CNPMLTA 
Time Frame: 2008 - 2012 

Uruguay: 
Mandate for the FOEN 
Facilitating the development of a  
national e-waste management strategy 
 

Funding Agency: FOEN 
Project Partner: DINAMA 
Time Frame: 2012 



E-Waste Management in Peru 



E-Waste Recycling Peru: Objectives 

 To promote the recovery and use of 
resources, energy and functions contained 
in obsolete electronic equipment. 

 To create economic activities and local 
capacities along the reverse supply chain 
related to proper e-waste collection, reuse 
and recycling. 

 To control and improve international 
commerce of new and used equipment 
entering and leaving Peru. 

“Improve the working conditions of the most 
affected informal sector, based on safer 
managed e-waste streams, reduced health 
and environmental risks and a better 
economical situation.” 



Components of the Project 



WEEE Cooperation Switzerland - Peru 



21st August 2009 

Switzerland:  Minister Doris Leuthard 

Peru:   Minister Antonio Brack 

Kick-off: Agreement between CH and Peru 



The 7 Pillars of WEEE Management 

Source: Bornand 2007, SWICO 
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E-Waste Generation 

In 2010:   12,500 t generated 

Until 2010: 50,000 t accumulated 

Switzerland: 

Peru: 

~ 15 kg/cap. 

3,4 kg/cap. 

110,000 tons/y 

100,000 tons/y 



WEEE Decree (Reglamento 001-2012-MINAM) 

 Approved June 27, 2012 

 Based on extended producer responsibility, first 
environmental legal framework based on EPR 

 Covers all WEEE categories, but implementation 
will be gradually, starting with IT and consumer 
equipment 

 Deadlines: 12 months for the design of  
e-Waste management system, 6 moths for  
implementation 

 Product of a multi-stakeholder process lead  
by the project and the MINAM 

 Creates the Technical Support Committee (CAT-RAEE) 



Comité de Apoyo Técnico (CAT-RAEE) 

Municipios 



Take-Back & Collection 

Public-private take-back campaign in 4 municipalities of Lima 

■ «Tecnorecicla Peru 2011» held on July 21-24 

in Lima, Surco, La Molina and Miraflores 

■ Public-private initiative supported by the 

Project 

■ >15 tons of ICT waste have been collected 

 



Recycling Infrastructure 

 4 licensed companies 

 Formal recycling capacity of about 20% (higher for computers) 

 A few dozen enterprises in the informal sector (up to 50% of e-waste) 

 Companies mainly provide services to businesses (B2B) 

 “Common practices”: disassembly, plastics recycling, copper recycling, 
ferrous metal recycling, export of printed circuit boards, disposal of 
hazardous and non hazardous wastes 

 Over 40% of e-waste is stored (in households and/or second/third use)  



Colombia 
WEEE Generation:  110.000 tons/year (2010) 

2.4 kg/capita/year 
WEEE Legislation: Decrees for computers & 

peripherals, batteries and 
lighting equipment since 2010 

Compliance 
schemes: 

1 collective, several individual 
(starting 2012), selective public 
take-back campaigns  

WEEE Recyclers: >5 licensed companies 

Mexico 
WEEE Generation:  300.000 tons/year (2010) 

2.7 kg/capita/year 
WEEE Legislation: No, but considered in the General 

Waste Law (as special waste) and in 
2 Official Mexican Standards (NOM) 

Compliance 
schemes: 

No collective nor individual 
compliance schemes, only corporate 
take-back programs 

WEEE Recyclers: 10 licensed companies 

Costa Rica 
WEEE Generation:  No data available 
WEEE Legislation: Yes, Decree for WEEE 

management since 2010 
Compliance 
schemes: 

2 compliance schemes 
(collective: ASEGIRE) 

WEEE Recyclers: 6 licensed companies 

Peru 
WEEE Generation:  100.000 tons/year (2010) 

3.4 kg/capita/year 
WEEE Legislation: Decree on WEEE management 

approved, 2 technical standards 
(INDECOPI) available 

Compliance 
schemes: 

No collective nor individual 
compliance schemes, only public-
private take-back campaigns 

WEEE Recyclers: 4 licensed companies 

Chile 
WEEE Generation:  70.000 tons/year (2010) 

4.2 kg/capita/year 
WEEE Legislation: No, but Law project for WEEE and 

General Waste Bill in preparation 
Compliance 
schemes: 

No collective nor individual 
compliance schemes, only 
selective take-back campaigns 

WEEE Recyclers: >2 licensed companies 

Argentina 
WEEE Generation:  120.000 tons/year (2010) 

3 kg/capita/year 
WEEE Legislation: Not yet, but National WEEE Bill 

is proximate to approval 
Compliance 
schemes: 

No collective nor individual 
compliance schemes, only 
corporate take-back programs 

WEEE Recyclers: >5 licensed companies 

Bolivia 
WEEE Generation:  30.000 tons/year (2010) 

2.6 kg/capita/year 
WEEE Legislation: No, but elaboration of technical 

standards in process 
Compliance 
schemes: 

No collective nor individual 
compliance schemes, take-back 
campaigns through civil society 

WEEE Recyclers: No licensed companies 

Ecuador 
WEEE Generation:  No data available 
WEEE Legislation: No, but a specific regulation for 

WEEE management is planned. 
Compliance 
schemes: 

No collective nor individual 
compliance schemes, only 
selective take-back campaigns 

WEEE Recyclers: 2 licensed companies 

Overview of Current Status 



Up-coming Challenges 

 Enforcement of existing and future legislation 

 Development and adoption of technical recycling standards 

 Implementation of a monitoring and control system 

 Development of technical local solutions for certain fractions  

 CRT glass, plastics with flame retardants, CFCs 

 Inclusion of the informal sector 

 Permanent solutions for the «disposer», 

not only intermittent take-back campaigns 

 Changing the mind-set and  

awareness creation 
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«Closing the Loop» 
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WEEE Targets Peru 

Plan Nacional de Acción Ambiental 2011-2021 

Target 2: Solid Waste 



Lessons Learnt 

 Need for understanding the language and the 

culture 

 Common learning process, preferably multi-

stakeholder process 

 Transfer of ownership to local stakeholders 

 Reasonable timeframe for implementing a 

change in knowledge, behaviour & thinking 

 No copy paste, openess for “tropical” solutions 

 “The right people at the right place at the right 

moment” 



Further Information 

http://www.nzz.ch/aktuell/wirtschaft/wirtschaftsnachrichten/peru-baut-ein-recycling-system-fuer-technologie-abfaelle-auf-1.17924544


www.ewasteguide.info www.residuoselectronicos.net 

www.raee-peru.org 

www.cnpml.org 

WEEE in LAC 

www.ipes.org.pe 

www.raee.org.co 
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