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Repair and Recycling Metrics 
Statement of Work Review 

•  Introduction of Project Chairs 
•  Overview of iNEMI/Project Process 
•  Company participation in Statement of Work 

(SOW)  development 
•  Introduction 
•  Project Details 
•  Summary and next steps 
•  Q&A 

Agenda 

Note:	  All	  phones	  will	  be	  on	  mute	  un2l	  the	  end	  of	  the	  presenta2on	  
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Repair and Recycling Metric 

•  Lisa Dender… IBM, Appliance Enablement Engineering - Environment 
–  IBM , Senior Hardware Design Engineer for Software Group: Appliances and 

Specialty Hardware 
–  Former HP Enterprise Sector Environmental Programs Manager 
–  Original Member of Industry Representatives who successfully lobbied for the 

Server Solder Exemption in Original RoHS  
–  Graduate of Stanford Manufacturing Systems Engineering 

•    Wayne Rifer… Green Electronics Council and EPEAT, Director of Research  
-  Founder of EPEAT, providing a world standard for green purchasing of electronics  
-  Negotiator in the National Electronics Product Stewardship Initiative (NEPSI)   
-  Formerly consultant in solid waste planning and management 
-  Adjunct instructor in BA program at Portland State University in product 

stewardship 
-  Board member of National Center for Electronics Recycling  
-  Graduate of Amherst College and Harvard School of Education 

Project Leaders 
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iNEMI and 
 Project Process 

Mark Schaffer 
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About iNEMI 

International Electronics Manufacturing Initiative (iNEMI) is an industry-led consortium 
of around 100 global manufacturers, suppliers, industry associations, government 

agencies and universities. Working on advancing manufacturing technology since 1994. 
Visit us at www.inemi.org 

5 Key Deliverables: 
•  Technology Roadmaps 
•  Collaborative Deployment 

Projects 
•  Research Priorities Documents 
•  Proactive Forums 
•  Position Papers 

3 Major Focus Areas: 
•  Miniaturization 
•  Environment 
•  Medical Electronics 

Mission: Forecast and Accelerate improvements in the 
Electronics        

  Manufacturing Industry for a Sustainable Future. 
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International Members  
Across The Total Supply Chain (Q311) 

5 

Key Observations: 
•  New members joining to participate in Environmental and Packaging Projects and 

in collaborative R&D opportunities 
•  170% Growth in Europe Since 1/1/2010; 60% Industry Growth Overall 
•  160% Growth in University/Research Institutes Since 1/1/2010 

 Total Global Supply Chain Integration 

The	  Interna*onal	  Membership	   Incorporated	  Loca*on;	  Number	  of	  Members	  

INEMI	  Member	  Business	  Type	   North	  
America	  

Asia	  
Region	  

Europe	   Totals	  

OEM	   14	   2	   2	   18	  

ODM/EMS	  (inc.	  pkg.	  &	  test	  services)	   4	   7	   11	  

Material	  Suppliers	   8	   14	   11	   33	  

Equipment	  Suppliers	   8	   1	   2	  	   11	  

Universi2es	  &	  Research	  Ins2tutes	   8	   2	   3	   13	  

Organiza2ons/consul2ng	   10	   	  1	   2	   13	  

Totals	   52	   27	   20	   99	  
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The Project Process - 5 Steps 

SELECTION 

DEFINITION 

PLANNING 

EXECUTION / REVIEW 

CLOSURE 

1 

2 

3 

4 

5 
  Limited to iNEMI Members 

  Open for Industry input 

------------------- iNEMI Technical Committee (TC) Approval Required for Execution 
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Company 
Participation in 

SOW Development 



Statement of Work Participants 

8 
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Introduction 

Mark Schaffer 



Project  
Leader(s): 

Project Start: 
Estimated End: 

Purpose and Scope of Project Project Tasks 

Status Update 

Problem  
Statement: 

10 10 

Lisa Dender (IBM), Wayne Rifer (GEC) 

There has been no agreed upon quantifiable set of metrics or tools for measuring an electronic product’s true reusability, reparability 
and recyclability, though new guidance documents have been recently released that may address part of the issue.  
An assessment of any existing standards or guidance documents and review for how they may be applicable to the electronics 
industry is needed. 

Repair and Recycling Metrics (Phase 1) 

•  To provide a single industry wide methodology 
for the quantification of the 4Rs – Reuse, 
Repair, Recycling and Remanufacturing 

•  Focus is on Repair and Recycling but will 
include Reuse and Remanufacturing where 
possible 

11-13 

6-15 

•  Build evaluative framework of critical set of 
criteria and traits that need to be measured for 
each of the 4Rs 

•  Conduct assessment of existing standards, 
tools, best practices vs. framework 

•  Develop Gap Analysis and recommendations 
on quantifying each of the 4Rs 

TC approved the initiative to be a project 8/17. 
Initial signup period ends 10/18. 
Kick-off meeting for mid-November. 
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Project Summary 

• Problem 
–  There has been no agreed upon quantifiable set of metrics or tools for 

measuring an electronic product’s true reusability, reparability and 
recyclability, though new guidance documents have been recently 
released that may address part of the issue.  

–  An assessment of any existing standards or guidance documents and 
review for how they may be applicable to the electronics industry is 
needed. 

• Opportunity 
–  There is a demand - from  sustainability standards, purchasers, and 

regulators - to be able to evaluate and compare products in terms of their 
recyclability, reusability, reparability, and remanufacturability.  

–  Proactively assess the reuse, reparability and recyclability of electronic 
products  such that companies can assess and develop alternate designs 
that promote reusability, reparability and recyclability of their product 
offerings 
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Project Summary 

• Goal 
–  Assess existing standards and other guidance documents, identify gaps 

and provide recommendations on next steps for the quantification of 
recycling, reuse, remanufacturing and 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 that go beyond generic evaluations that can be 
used to measure a product’s reusability, reparability, recyclability and 
remanufacturability.  

–  Recommendation and/or development of a harmonized quantifiable set of 
methodology/calculation for determining a product’s true reusability/
repairability/recyclability/remanufacturability 
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iNEMI Project on 
Repair and Recycling 

Metrics  

Project Details 

SOW Review 
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Scope of Work 
• Logically, the project is split into two phases.  Both 
Phases are listed here however this project is only for 
the Phase 1 Scope of Work. 
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Scope of Work (Phase 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. 

•  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.  

•  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. 
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Scope of Work (Phase 2) 
•  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. 

•  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. 
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IS / IS NOT Analysis – Phase 1 
This	  Project	  IS: This	  Project	  IS	  NOT: 

Assessment	  of	  exis2ng	  standards	  and	  tools	  (soKware)	  in	  repair,	  
remanufacturing,	  reuse	  and	  recycling. Standards	  Development 

Gap	  Analysis	  and	  recommenda2ons Repeat	  of	  exis2ng	  work 
Consumer	  and	  Enterprise	  ICT	  Products 
-‐ Include	  all	  materials	  for	  use	  in	  electronic	  products	  (metals,	  plas2cs,	  glass,	  
etc.) 

Methodology	  Development 

Poten*al	  exis*ng	  electronic	  efforts	  to	  review:	   
• IEC	  TR	  62635 
• Sustainability	  Consor2um 
• PAS	  141 
• VDE	  Lab	  Recyclability	  Calcula2ons 

Best	  prac2ces	  in	  Repair,	  Reuse,	  Recycling,	  Remanufacturing 

Review	  exis*ng	  electronic	  efforts	  for	  context: 
• IEEE	  1680.1,	  .2	  and	  .3 
• ULE	  110 
• WEEE	  Direc2ve 
• STEP 
• EUP	  Lot	  3 
• ECMA 
• Cradle	  to	  Cradle	  Cer2fica2on	  System 
• Device	  Renewal	  Forum 
• Exis2ng	  sobware	  tools	  that	  evaluate	  any	  of	  the	  4Rs 

Theore2cal 

Exis2ng	  non-‐electronic	  efforts	  to	  review:	  	  Appliances,	  Automobiles 
-‐ Design	  for	  durability/reuse	  (ONR19210	  -‐	  Austrian	  standard) 

Iden2fica2on	  of	  exis2ng	  methods/best	  prac2ces	  including	  economic	  viability 

Results	  available	  to	  be	  used/referenced	  in	  standards 
“Product”	  focused 
Geography	  is	  considered	  in	  developed	  recommenda2ons/	  
gap	  analysis 
Prac2cal 
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Anticipated output 
• 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. 
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Prospective Participants 

At least one representative from the following industries: 
•  Recyclers 
•  Academic 
•  Electronics Manufacturer / Remanufacturer OEM – 

Xerox, Kodak, Blackberry 
•  Repair Organization, Contract Repair Centers – iFixit 
•  Electronic Product Standards Organizations – GEC, Blue 

Angel, ULE 
•  Industrial ecologists 

19 
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Project Plan 

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 

Q1 Q2 Q3 Q4 Q5 Q6 
Phase 1 
Task 1 
Task 2 
Task 3 
Task 4 
Task 5 
Task 6 
Task 7 
Task 8 
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iNEMI Project on Repair 
and Recycling Metrics 

Summary and Next 
Steps 
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Summary and Next Steps 
•  Project has been approved by the iNEMI Technical Committee 
•  Open Enrollment for Project Sign-up will continue until October 18, 2013 
•  More information can be found at Repair and Recycling Metrics Project Page 
•  Steps for Joining the Project 

–  Please note: iNEMI membership is required to participate in the iNEMI Project for 
Repair and Recycling Metrics. The period for becoming a founding member of this 
project will close on October 18, 2013. Steps for joining the project are outlined 
below. 
•  For iNEMI members: 

–  Complete and sign the project statement 
–  Fax the completed statement to +1 (703) 834-2735 or scan + email to infohelp@inemi.org 

•  For non-members: 
–  Discuss annual membership fees with Bill Bader in North America 

(bill.bader@inemi.org), Haley Fu in Asia (haley.fu@inemi.org), or Grace O'Malley in 
Europe (gomalley@inemi.org). 

–  Complete the iNEMI membership application. (www.inemi.org) 
–  Fax the completed documents to +1 (703) 834-2735 or scan + email: infohelp@inemi.org. 
–  Complete and sign the Project Statement 
–  Fax the completed statement to +1 (703) 834-2735or scan + email to infohelp@inemi.org. 
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www.inemi.org	  
Email	  contacts:	  

Mark	  Schaffer	  

marks@inemi.org	  


