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Basic Project Information 

Background/Context 

Electronic products are becoming increasingly materially intensive, particularly for metals. Over 40% of 

the world mine production of copper, tin, antimony, indium, ruthenium, and rare earth metals annually go 

into electric and electronic products.
1
  Mobile phones and computers account for over 4% of the world’s 

production of gold and silver, and for 20% of palladium and cobalt.
2
  Yet a recent UNEP report found that 

the recycling rate of precious metals in electronics was remarkably low - below 15%.
3
  This is partly due 

to low levels of products being collected for recycling. But it also reflects some limitations to our ability 

to recover these metals from products due to product and material design. 

 

Concerns over high consumption of non-renewable resources in electronics logically leads many 

stakeholders - recyclers, governments, purchasers - to want to see improved  recyclability of electronic 

products, as well as products that last longer, and that can be repaired or remanufactured to prolong 

product or component lifetimes.   There is, therefore, a demand by consumers and institutional purchasers 

for the ability to compare the recyclability (and reparability, reusability) between products of the same 

category.  

 

But we don’t have a good way of measuring the true recyclability of products beyond some generic and 

simple formulas which don’t address the complexity of today’s products – both complexity of materials 

used and of physical design - and the impact of those complexities on our ability to repair, refurbish, 

                                                           
1
 Presentation by Christian Hageleuken (Umicore) to EPA Sustainability Forum, October 2012. 

2
 Same as above. 

3
 http://www.unep.org/resourcepanel/Portals/24102/PDFs/Metals_Recycling_Rates_110412-1.pdf 

 

 

http://www.unep.org/resourcepanel/Portals/24102/PDFs/Metals_Recycling_Rates_110412-1.pdf


 

NOTE: All changes to SOW must be approved by the Technical Committee for version control Page 2 of 6 

remanufacture, or recycle the product.  Existing tools also typically look at the theoretical recyclability of 

a product, but don’t include the important practical consideration of the economics of recyclability, given 

the specific materials and design used. 

 

Some sustainability standards attempt to identify a few random attributes of recyclability for want of a 

comprehensive way of measuring the traits. But there is a real need for a system or tool that is commonly 

recognized that can specifically and accurately measure the real world ability to economically and 

efficiently separate and recover the materials in a product, or to repair and reuse it, possibly by 

remanufacturing it.  

Scope of Work 

This project logically is split into two phases.  This SOW focuses only on Phase 1; however, the initial 

scope for Phase 2 is presented herein for potential participants to understand the larger end result. 

 

Phase 1: 

1. Build an evaluative framework from a set of criteria and traits that need to be measured to 

determine, at least true recyclability, and reparability but may also include, reusability and 

remanufacturability (called the “4Rs” in this document) for consumer and enterprise ICT 

products.  Such criteria and traits must be specific enough to reflect the increasing complexity in 

material selection, material combinations, and physical design choices and how they affect the 

4Rs. 

2. Conduct an assessment of whether existing practices/tools/specifications (especially IEC TR 

62635) is adequate to meet the needs of industry and other stakeholders in regards to providing 

methodology for the quantification of the “4Rs” of electronic products, including whether the 

current methodologies allow adequate quantification of the economics of each of these traits.  

3. Identify gaps and make recommendations for the need to develop robust methodology and tools 

to quantify each of the 4Rs of electronic products in enough detail to allow purchasers to compare 

products of the same category.  The objective is to provide a single methodology that becomes 

adopted industry-wide for the quantification of the 4Rs. 

 

Phase 2: 

1. Based on the findings of Phase 1, identify modules of the framework that need additional 

development/research to be able to develop a scoring system. 

2. Create a scoring system based on the framework from Phase 1.  As part of this phase, pilots 

would be undertaken to apply the methodology/scoring system to common materials and designs 

in the electronics industry and feedback lessons learned into the tool development. 

Purpose of Project 

 

Objective:  To provide a single industry wide methodology for the quantification of the 4Rs. 

 

There is demand - from sustainability standards, purchasers, and regulators - to evaluate and compare 

products in terms of their recyclability, reusability, reparability, and remanufacturability.  The primary 

purpose of this project is to proactively assess the reuse, reparability and recyclability of electronic 

products so companies can assess and develop alternate designs promoting the reusability, reparability 

and recyclability of their product offerings. 

 

Project Goals: 

 Assess existing standards and other guidance documents, identify gaps and provide 

recommendations on next steps for the quantification of recycling, reuse, remanufacturing and 
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repair of electronics products, including the concept of resource efficiency and economic 

viability. 

 Develop a stakeholder aligned/stepwise approach to a detailed, quantifiable set of metrics beyond 

generic evaluations, to measure a product’s reusability, reparability, recyclability and 

remanufacturability. 

 Recommendation development in Phase 2 of a harmonized quantifiable set of methodology/ 

calculation for determining a product’s true reusability/reparability/recyclability/ 

remanufacturability. 
 

IS / IS NOT Analysis 

This Project IS: This Project IS NOT: 

Assessment of existing standards and tools (software) in 
repair, remanufacturing, reuse and recycling. 

Standards Development 

Gap Analysis and recommendations Repeat of existing work 

Consumer and Enterprise ICT Products 
- Include all materials for use in electronic products 

(metals, plastics, glass, etc.) 
Methodology Development 

Potential existing electronic efforts to review:  
• IEC TR 62635 
• Sustainability Consortium 
• PAS 141 
• VDE Lab Recyclability Calculations 

Best practices in Repair, Reuse, Recycling, 
Remanufacturing 

Review existing electronic efforts for context: 
• IEEE 1680.1, .2 and .3 
• ULE 110 
• WEEE Directive 
• STEP 
• EUP Lot 3 
• ECMA 
• Cradle to Cradle Certification System 
• Device Renewal Forum 
• Existing software tools that evaluate any of the 4Rs 

Theoretical 

Existing non-electronic efforts to review:  Appliances, 
Automobiles 

- Design for durability/reuse (ONR19210 - Austrian 
standard) 

 

Identification of existing methods/best practices including 
economic viability  

Results available to be used/referenced in standards 
 

“Product” focused 
 

Geography is considered in developed recommendations/ 
gap analysis  

Practical 
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Business Impact 

The industry will benefit from this collaborative effort without investing a huge sum of money and 

resources individually.  The business impact could be substantial in the following areas. 

A. Project Team 

 Experience gained in evaluation of existing standards and tools both inside and outside the 

electronics industry. 

B. iNEMI Membership 

 Increase in membership for iNEMI. 

C. The Industry 

 Provide assessment of and framework for quantifying recycling, reuse, repair and 

remanufacturing of electronic products.  Having a consistent, industry-wide agreed upon 

framework/metric will save the industry money in design considerations and provide 

harmonized requirements for their products. 

D. Recycling/ remanufacturing industry 

 Provide a means to quantify the value of recycling/remanufacturing and the ability to 

compare the value of different waste electronic products. 

 Consistent and recognized set of metrics will enable more business opportunities. 

E. Government 

 Measures to evaluate the performance of manufacturers in developing ‘recyclable/reparable/ 

remanufacturable’ products. 

Participating Organizations 

 Blackberry 

 Cisco 

 ETBC 

 Green Electronics Council/EPEAT 

 iFixit 

 Intel 

 Purdue 

 TI 

 UC Berkeley 

Outcome of Project 

This iNEMI sponsored project proposes to develop a set of criteria for assessing and conducting an 

assessment of existing standards/tools, at a minimum, in repair and recycling.  Will include reuse and 

remanufacturing where feasible.  Provide a framework for quantifying each of those areas. 

Previous Related Work 

 IEC 62635 

 PAS 141 

Prospective Participants 

At least one representative from the following industries: 

1. Recyclers 

2. Academic 



 

NOTE: All changes to SOW must be approved by the Technical Committee for version control Page 5 of 6 

3. Electronics Manufacturer / Remanufacturer OEM – Xerox, Kodak, Blackberry 

4. Repair Organization, Contract Repair Centers – iFixit 

5. Electronic Product Standards Organizations – GEC, Blue Angel, ULE 

6. Industrial ecologists 

Project Plan 

Schedule with Milestones 

 

  Q1   Q2   Q3   Q4   Q5   Q6   Q7   Q8  

Phase 1                         

Task 1                         

Task 2                         

Task 3                         

Task 4                         

Task 5                         

Task 6                         

Task 7                         

Task 8                         

                         

 

Phase 1 – Detailed Information 

Task 1: Identify experts to provide education to the team; develop common vocabulary (i.e., what is 

included in ICT) 

Task 2: Education on each of the 4R 

Task 3: Develop a screening framework – Set Criteria for evaluation 

Task 4: Create List of Standards and Tools to be evaluated 

Task 5: Conduct Technical Analysis of 4R including concepts that impact and enable resource 

efficiency 

Task 6: Conduct Economic Analysis of 4R 

Task 7: Generate Technical and Economic Report 

Task 8: Develop Gaps and Recommendations/Next Steps 

Project Monitoring Plans 

 Ensure open lines of communication among participants. 

 Review all project requirements with participants before the project begins. 

 Project participants will meet bi-weekly to review various aspects of the project and make plans 

for next phases of the project. 

 Meeting minutes provided through e-mail. 

 Follow-up with individuals on an as-needed basis. 

 Provide any project specific monitoring or communications plans, e.g., multiple project meetings 

to cover multiple regions (EMEA, Asia, Americas). 

 Workshops and face-to-face meetings as determined by the project team. 
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 Progress reports will be provided upon request for presentation at regularly scheduled iNEMI 

meetings (e.g., a short series of PowerPoint slides showing the work in progress at member council 

meetings). 

 Track and document approximate man-months per quarter per team member (this will require the 

active members of the team to provide estimates). 

 Track and document approximate number of people on the project per quarter (this can be tracked 

through iNEMI's WebEx account). 

General and Administrative 

Guidelines for this project and all other iNEMI Projects are documented at 

http://thor.inemi.org/webdownload/join/gen_guidelines.pdf. 

http://thor.inemi.org/webdownload/join/gen_guidelines.pdf

