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Basic Project Information 

 

Background/Context 

Providing eco-impact analysis of ICT (information and communication technology) 

products is an increasing requirement for placing these products on the market.  

Measuring eco-impact is important for the industry to demonstrate action in assessing 

and reducing its carbon footprint.  

 

In 2010, an iNEMI project team developed a framework and a simplified proof-of-

concept tool for estimating environmental impact of ICT equipment. The tool provides a 

means to more quickly and easily evaluate and optimize design trade-offs.  It uses 

simplified techniques and algorithms for estimating primarily greenhouse gas emissions 

in terms of carbon dioxide equivalents. 

 

In Phase 2 (completed in 2012), the project developed a modular foundation and a 

viable tool. The result was a spreadsheet-based software tool that can be used by a 

product designer or environmental life cycle assessment practitioner to estimate the 

greenhouse gas emissions for an ICT product over its life cycle stages. Data that was 

aggregated to produce the tool’s supporting database, and algorithms were compiled  

from available information and LCA datasets. The project team also initiated data 

collection and updates for two key component categories in the environmental impact 

estimator: bare printed wiring boards, and large ICs.  
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The team recognized that possible merging of work activities and data with other 

external groups, such as PAIA (Product Attribute to Impact Algorithm, a collaborative 

MIT Project), and HDPUG’s PWB LCA Estimator could offer significant benefits in 

developing a combined data set and tool for enhanced and more widespread use by the 

ICT industry.  

 

Further data collection and tool framework refresh should be made at a combined 

academia-industry level, to ensure continued data transparency and capability 

enhancements. Over this past year Purdue University has been identified as the hosting 

organization, and work is underway for their role in tool capability and data 

maintenance. 

 

Scope of Work 

• To develop an iNEMI sponsored team that will further improve on the 

component algorithms and methods for estimating the eco-impact of ICT 

products – This team would define component categories to improve, collect 

data sets, and improve on the algorithms and methods for estimating eco-impact. 

The initial areas proposed to address include: 

▪ Printed Wiring Boards (bare) – including conventional and HDI type 

boards 

▪ Large Integrated Circuits (ICs) - including flip chips, SOCs, 2.5D / 

3D stacked die arrays, and others  

▪ Power Supplies, Cable Assemblies, Fan Trays, Passive Components, 

Mechanical Subassemblies (e.g. housings, cabinets, chassis) 

 

Note:  the HDPUG industry consortium has recently completed work on PWB 

LCA estimation of contemporary manufacturing of conventional and HDI type 

boards. The iNEMI Project Team should consider collaborating with HDPUG 

on their recent work. 

 

Purpose of Project 

 

Objective: Develop an iNEMI sponsored team that will further improve on the component 

algorithms and methods for estimating the eco-impact of ICT products. 

 

Project Goals: 

• Allow targeted users general access so product evaluations and case studies can be input and 

maintained within the tool (specifics for access, security, and product / case study information 

propriety protection will need to be fully developed and confirmed). 

• Further improve on the component algorithms and methods for estimating the eco-impact of 

ICT products. This eco-impact assessed by the tool was initially limited to greenhouse gas 

emissions related to Global Warming Potential. The team may consider expanding this eco-
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impact to additional environmental aspects (e.g. energy usage, water). 

Current component/part parameters included in the existing tool are: 

• Bare Board – board area; board finish (HASL, NiAu); number of layers 

• Cabinet – material types by weight: aluminum, steel, polycarbonate, ABS, SAN, 

polystyrene 

• Cable – cable type (cable/wiring, fiber optic), cable length 

• Cooling – number of fans per cooling component 

• Large ICs – package type (BGA, PLCC, QFP, TQFP), pin count 

• Metallic – material types by weight: aluminum, steel 

• Packaging – material types by weight: aluminum, steel, polycarbonate, ABS, SAN, 

polystyrene, kraft paper, cardboard 

• Polymer – material types by weight: polycarbonate, ABS, SAN, polystyrene 

• Special – manual input by user of the special component’s total CO2e emissions 

• Specialty Cable – material types by weight: bare copper wire, tinned copper wire, 

PVC insulated, PE insulated, fiber optic (in length), PVC buffering, PE buffering, 

aramid yarns, PVC jacket, PE jacket, polyethylene, corrugated AI tube, black 

polyethylene  

 

• The following areas will initially be targeted: Printed Wiring Boards (bare) – including 

conventional and HDI type boards; Large Integrated Circuits (ICs) – including flip chips, 

SOCs, 2.5D / 3D stacked die arrays, and others; Power Supplies, Cable Assemblies, Fan 

Trays, Passive Components, Mechanical Subassemblies (e.g. housings, cabinets, chassis) 

 

IS / IS NOT Analysis 
 

This Project IS: This Project IS NOT: 

Eco-Impact Estimator with existing tool  

IS for providing open access to target users NOT for creating a standard or governmental 
approved tool (though could be addressed in 
later phases) 

IS for using the tool to obtain additional input 
and feedback from its target users 

NOT meant for industry-wide adoption 
(though could be addressed in later phases) 

IS to improve the tool data sets and estimation 
methods for its key component categories and 
LCA stages 

NOT a replacement for traditional (in-depth / 
detailed) LCA analysis 

 NOT intended for competitive assertions 
between products, components or materials 
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Business Impact 

The ability to more quickly and easily (compared to traditional LCA tools) generate reasonable 

estimates regarding the eco-impact of a product offers many advantages that can translate into a positive 

impact on the bottom line.   

• Product and Supply Chain Efficiencies – Products can be designed to use less material, leading 

to less waste. In addition, the open access tool can be more readily used in assessing LCA impacts 

over a product’s life cycle, leading to more efficient use of materials and energy, and thus more 

sustainable products. 

• Expanded Usability and Updating – An open access tool allows for a wider user base (goal for 

later project phases) and more potential for improvement and maintaining state-of-technology 

criteria. 

• Integrity – The Estimator Tool can provide a degree of accuracy that is suited to the industry’s 

needs for such information, while the means of simplification in deriving the tool’s calculative 

elements have a vetted scientific basis to support the estimation approach. 

• Brand Image – Creating and adopting this capability (eco-impact analysis) can improve a 

company’s brand image to customers, shareholders and stakeholders in the industry. 

 

Participating Organizations 

• Purdue University 

• Nokia Bell Labs 

 

Outcome of Project 

• Provide open access to target users. 

• Improve the tool data sets and estimation methods for its key component categories and LCA 

stages for at least Printed Wiring Boards (bare), Large Integrated Circuits (ICs), Passive 

Components and Mechanical Subassemblies. 

• Use the tool to obtain additional input and feedback from its target users. 

 

Previous Related Work 

• iNEMI LCA Estimator Project Work – Phase 1 (completed 2010) and Phase 2 (completed 2012) 

• iNEMI papers published during the above project periods (e.g.: Conway, J.J (2012). Evaluation of 

environmental foot printing techniques [Master’s thesis]. Massachusetts Institute of Technology, 

Boston, MA.) 

 

Prospective Participants 

Participants on this project may include: 

 

• Academia / academic researchers 
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• Original Equipment Manufacturers 

• Original Design Manufacturers 

• Electronic Manufacturing Services 

• Component Manufacturers 

• LCA Consultants 

 

Project Plan 

Schedule with Milestones 
 

Months  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

               

Task 1               

Task 2               

Task 3               

Task X               

Task Y               

 

Task 1: Allow targeted users general access so product evaluations and case studies can be input and 

maintained within the tool (specifics for access, security, and product / case study 

information propriety protection will need to be fully developed and confirmed).  Conduct 

survey of iNEMI members who are using the tool or have used the tool for feedback. 

Task 2: Further improve on the component algorithms and methods for estimating the eco-impact of 

ICT products. This eco-impact is initially limited to greenhouse gas emissions related to 

Global Warming Potential. The team may consider expanding this eco-impact to additional 

environmental aspect (e.g. energy usage, water). 

Task 3: The following areas will be initially targeted: Printed Wiring Boards (bare) – including 

conventional and HDI type boards; Large Integrated Circuits (ICs) - including flip chips, 

SOCs, 2.5D / 3D stacked die arrays, and others; Power Supplies, Cable Assemblies, Fan 

Trays, Passive Components, Mechanical Subassemblies (e.g. housings, cabinets, chassis) 

 

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 any additional phases of the project (if deemed necessary). 

• Meeting minutes provided through e-mail. 

• Follow-up with individuals on an as-needed basis. 
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• Workshops and face-to-face meetings as determined by the project team. 

• 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 and Technical Committee meetings). 

• Track and document approximate resource-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: 
htp://thor.inemi.org/webdownload/join/gen_guidelines.pdf. 

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

