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Agenda 

• 20 Year Vision 

– Materials 

– Eco-Design 

– Energy 

– Recycling 

– Sustainability 

• How do we achieve our Vision? 

• A Call to Action 
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Two Important Environmental Forums in 2012 

• Forum on “Progress in Green Electronics”, at Electronics Goes 

Green-2012, in Berlin, Germany. Sponsored by iNEMI 

 

• “Sustainable Electronics Forum,” at Wingspread, in Racine, 

Wisconsin. Co-sponsored by the U.S. Environmental Protection 

Agency, the Green Electronics Council and The Johnson 

Foundation. 
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2012- “Forum on Progress in Green Electronics” 

Objectives: 

•Engage a wide range of perspectives and inputs on the Electronics 
Industry and iNEMI Environmental Focus. 

•Define critical incremental Electronics Industry environmental focus and 
deliverables for 2013 and beyond. 

Meeting Summary: 

•There was strong dialogue between research institutes, industry and 
NGOs, including support of Christina Meskers (Umicore) EGG keynote 
challenge that the “next level” will require a “rethinking” of what we have 
learned over the past decade.   

•Three break-out groups produced a broad range of proposals that address 
the importance of social as well as technical issues. 

Outcome: 

A broad survey was conducted to evaluate which proposals from the forum 
should be organized as iNEMI Initiatives. 

 

 



4 

Projects Resulting from the 

“Forum on Progress in Green Electronics” 
• 1. Alternative Material Assessment -   

– examine existing environmental/toxicology assessment tools.  Identify applicability to current 

and future electronic manufacturing and products.    

– Conduct limited benchmark testing utilizing a small set of materials of interest.  

– Develop a gap analysis including pros/cons of each methodology. 

 

2.  Metals Recycling -   

– Conduct an analysis of the needs and readiness of current and future materials recovery, 

focusing on metal recovery, as it applies to consumer electronics, enterprise electronics and 

future ICT 

•   

3. Repair and Recycling Metrics -  

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

determine recyclability, and reparability   for consumer and enterprise ICT products.    

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

62635) is adequate to meet the needs of industry and other stakeholders.  

–  Identify gaps and make recommendations for the need to develop robust methodology and 

tools. 



Twenty Year 
Environmental 

Vision 

Bob Pfahl, iNEMI 
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EPA “Sustainable Electronics Forum” 

Objectives: 

The purpose of this Forum was to develop a vision and technology 

roadmap for sustainable electronics, and to produce specific 

recommendations for research agendas, standard setting, design 

challenges and voluntary initiatives. The forum employed a “futures” 

approach to understand the possibilities, taking into account several 

different ways that trends influencing electronics might unfold in the 

decades to come. Participants worked together to identify the goals and 

actions needed to achieve that vision. 

Presentations: 

Several expert participants, including Dr. Barbara Kyle from the Electronics 

TakeBack Coalition, Dr. Christian Hagelüken from Umicore, and Dr. Robert 

Pfahl from iNEMI made presentations designed to stimulate thinking 

about specific challenges faced by the electronics community.  
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Where do we want to be in 2023? 
From Robert Pfahl Presentation at EPA “Sustainable Electronics Forum” 

• Our primary focus will be on Electronic Products 

empowering sustainable lifestyles 

• Our secondary focus will be on 

– Continuing to reduce energy use of our products 

– Increasing the recycling and reuse of our products 

• We will have expanded our understanding of our 

ecologic impact on the world. 

 
“The Journey to a Sustainable World ” 

Electronic Products are leading in the Journey 



Twenty Year 
Environmental 

Vision 
 from the 2013 iNEMI 

Environmentally 
Sustainable Roadmap 

Bob Pfahl, iNEMI 

Carol Handwerker, Purdue 
University 

Barbara Kyle, Electronics 
TakeBack Coalition 
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Materials 
2033 

Vision 

Materials Materials and Processes cause no Harm 

Issues of societal sustainability   

•Conflict minerals,  

•Transparency 

•Scientific methods to assess environmental 

impact 

Chemicals and materials used in products No chemical or materials selection is 

made without an alternatives 

assessment, or the substance is on the 

“good” list  

Use Biologically Benign Substances 

Resources are not wasted 

Impact of Extraction of Materials (mining and 

recycling) 

Impact studies using scientifically 

validated models are required globally 

and used for decision making 
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Eco-Design 
2033 

Vision 

Eco-Design Maximize Benefits 

Of Electronics 

Use of LCA and other tools Can Measure broad impact (both good and bad) 

of ICT Products and their social benefit 

Decisions are transparent 

Impact of Extraction of Materials (mining 

and recycling) 

Impact studies using scientifically validated 

models are required globally and used for 

decision making 
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Energy 
2033 

Vision 

Energy The Energy Savings from ICT over the 20 years is 

1000 greater than the 2013 Use 

Reduction of energy used by products Deploy new products which achieve the vision 

Evaluate Energy Savings through ICT 

Applications 

Accurate measurement techniques to verify 

achievement of vision 
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Recycling 
2033 

Vision 

Recycling A Truly Closed-Loop Society  

% recycled 100 % Recycled or Reused 

Recycling Processes and Systems Companies, consumers, and all people in the 

supply chain are accountable 
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Sustainability 
2033 

Vision 

Sustainability Achieve the vision of the four previous subsections 

Achieving the triple 

bottom line through all 

phases of the product 

life cycle 

1. Business decisions are aligned with sustainability objectives 

2. Sustainability goals are then set accordingly.  

3. All life cycle costs have been internalized in electronic products 

4. All ICT hardware is manufactured in facilities with best-in-class 

health, safety, and environmental standards globally with 

employees earning a living wage, no forced labor, no forced 

overtime, no child labor, no discrimination, and workers have 

freedom of association 

5. Hazardous emissions to air, water, land are eliminated. 

6. People and communities benefit 



How do we 
achieve our 

Vision? 

The Journey to a 
Sustainable World 
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Materials and Processes That Cause No Harm 
2013 2018 2023 

Issues of societal 

sustainability   

•Conflict minerals,  

•Transparency 

•Scientific methods to 

assess environmental 

impact 

•Alternatives 

assessment 

methods needed 

•Harmonized 

regulations still 

non existent  

•Standards harmonized 

•White list exists 

•Regulations now developed 

with strong industry 

participation. 

•Alternatives are seriously 

evaluated for long term 

impacts 

Aligned data 

structures and 

databases for 

the 

environmental 

aspects of 

materials 

Chemicals and 

materials used in 

products 

•Meet Legal 

Requirement 

•Regulations still 

not harmonized 

•Have scientifically evaluated 

alternatives for materials of 

concern 

•Harmonization and availability 

of alternatives exist  

Have 

scientifically 

evaluated all 

materials  
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Eco-Design which Maximize Benefits 

Electronics 

 2013 2018 2023 

Use of LCA and other 

tools 

Generic Tools for 

certain product 

classes 

OEMs Set Supply Chain 

Standards for Eco-Design.  

Minimize energy 

and maximize 

material 

efficiency through 

new tools 

Impact of Extraction of 

Materials (mining and 

recycling) 

Meet Legal 

Requirements 

First generation of models 

on the impact of extraction 

Effective Models 

to make informed 

decisions 
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The Energy Savings from ICT over the 20 years is 

1000 times greater than the 2013 Usage 

2013 2018 2023 

Reduction of energy 

used by products 

Meet Legal 

Requirements 

Achieve a 30% reduction 

in energy use in lighting 

and common ICT 

products. 

30% improvement in data 

center energy use. 

Systems approach 

used in designing 

new infrastructure 

products like 6G 

Evaluate Energy 

Savings through ICT 

Applications 

Primitive Accurate Measurement 

of impact of ICT “cloud” 

Reasonable 

Measurements of 

impact of sensors 

and applications 
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Recycling: A Truly Closed-Loop Society  
2013 2018 2023 

% recycled Meet Legal 

Requirements 

80% of Metals, 10% of 

Polymers 

90% of Metals, 

50% of Polymers 

Recycling Processes 

and Systems 

•Meet Legal 

Requirement 

•No way to separate 

regulatory and 

restricted HFR 

plastics 

•Establish a forum 

to encourage 

communications 

with manufacturers, 

recyclers, NGOs, 

and policy makers 

to resolve barriers 

to recycling 

 

•Clear definition of what 

the term “recyclable” 

means 

•Identify and promulgate 

recycling best practices 

•Need harmonized reuse 

strategy 
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Sustainability: Achieve the vision of the four 

previous subsections 

 2013 2018 2023 

 

Achieving the triple 

bottom line through 

all phases of the 

product life cycle 

Companies are:  

•looking to the future 

•developing more 

long-term technology  

•producing greener 

electronics 

•beginning to 

understand life cycle 

environmental and 

societal costs 

•Still more work to do. 

Begin making 

progress on green 

house gases, energy, 

and resource 

utilization 

(Discussed in 

Sustainability 

subsection of 

Roadmap) 

•60% improvement 

in data center 

energy use. 

•90% of Metals & 

50% of Polymers 

are recycled 

 

 
 



 
 A Call to Action 

 

Our Journey to 

2023 
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First Steps 
• 1. Alternative Material Assessment   

– examine existing environmental/toxicology assessment tools.  Identify applicability to current 

and future electronic manufacturing and products.    

– Conduct limited benchmark testing utilizing a small set of materials of interest.  

– Develop a gap analysis including pros/cons of each methodology. 

• 2.  Metals Recycling    

– Conduct an analysis of the needs and readiness of current and future materials recovery, 

focusing on metal recovery, as it applies to consumer electronics, enterprise electronics and 

future ICT 

• 3. Repair and Recycling Metrics   

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

determine recyclability, and reparability   for consumer and enterprise ICT products.    

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

62635) is adequate to meet the needs of industry and other stakeholders.  

–  Identify gaps and make recommendations for the need to develop robust methodology and 

tools. 

• 4. DC to DC Power Conversion 
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What will you do? 

•Design Environmentally Preferred Products? 

•Develop environmentally preferred solutions 

based on science and engineering? 

• influence future regulations based on objective 

science to achieve sustainable results 

•Develop electronic solutions that empower 

people to live a more sustainable lifestyle? 
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Where do we want to be in 2033 

• Our primary focus will be on Electronic Products 

empowering sustainable lifestyles 

• Our secondary focus will be on 

– Continuing to reduce energy use of our products 

– Increasing the recycling and reuse of our products 

• We will have expand our understanding of our 

ecologic impact on the world. 

 
“The Journey to a Sustainable World ” 

Electronic Products are leading in the Journey 



www.inemi.org 
Email contacts: 

Bob Pfahl 

bob.pfahl@inemi.org 


