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	Asia Eco-Design Electronics (AEDE) is funded by the European Union as part of the Asia-Pro Eco Programme

This document has been produced with the financial assistance of European Union. The contents of this document
are the sole responsibility of The Centre for Sustainable Design at the University College for the Creative Arts and
can under no circumstances be regarded as reflecting the position of the European Union.




a) Active Electronic Components - Introduction
This document is intended to help manufacturers of Active electronic components meet the ever increasing demand from customers for eco-friendly components. It is a condensed version of the ‘Eco-Design Checklist for Manufacturers of Active Electronic Components’; the result of requests for a much shorter document from a number of small component manufacturers. It should be noted that by considerably condensing the document a lot of relevant information has had to be left out. It is recommended where possible the full version is looked at first prior to using this condensed version. [ http://www.cfsd.org.uk/aede/  > Tools ]
For active components the following are normally the most important environmental parameters to control:
· Gross energy requirement (GER): A semiconductor facility can use 30 to 50 megawatts power which is enough to meet the demands of a small city. A large IC typically requires 5.5MJs to produce whilst a small IC requires 0.9MJ. There is normally a lot of scope for improvements within the Fabrication. Since energy use is often closely tied to water use, tackling them together is often beneficial.
· Water Use: The semiconductor uses large amounts of water for fabricating the wafers. It takes approximately 5000 litres to process an 8 inch wafer. Metal plating, plastics, ceramics and paper also use a lot of process water.

· Water Emissions - Heavy Metals (HM) and Eutrophication(EUP): Metal plating is a large source of both metal and EUP emissions. In addition plastics and paper can generate high levels of EUP.
· Global Warming Potential (GWP): Perfluorinated Compounds (PFCs) are heavily used by the semiconductor industry for cleaning and etching. These are one of the main causes of the high GWP values.
· Waste: Large ICs can generate 5.5 times there own weight in waste, and small ICs 2.4 times there own weight in waste. However small ICs can generate over double the percentage hazardous waste that Large ICs generate. (Typical large IC = 0.25 gm/gm IC compared with typical small IC = 0.64 gm/gm IC). Sources of hazardous waste in ICs are lead in high temperature lead solders and glass encapsulation, halogenated flame retardants, metal plating, hydrofluorocarbons, perfluorcarbons, sulphur hexafluoride, and carbon dioxide.

Definitions of the following environmental indicators are included in the Appendix to the full version of this checklist [ http://www.cfsd.org.uk/aede/  > Tools ]:

· Gross Energy Requirement (GER)

· Hazardous and Non-Hazardous Waste

· Water Use (Process and Cooling)

· Water Emissions (Heavy Metals and EUP)

· Air Emissions (GWP, AD, VOC, POP, HM, PAH and PM)
Any feedback or comments on the checklists are welcomed.

	Active Electronic Components - Requirements Checklist

	Checklist Item
	Answer

	Do you publish the weight of your products?
	

	Do your products meet the RoHS And other product environmental requirements legislation, and do you have documented evidence
	

	Do you declare the materials and substances for families of components in percentage (or ppm) of the part weight?  
	

	Have you collated all the customer reporting requirements and are you reporting them?
	

	Is eco-design an integral part of the management system for product launches and has sufficient training been given?
	

	Are their company metrics and targets for eco-design, which are reviewed by top management?
	

	Is the environmental product performance included in design and product launch reviews together with price, quality, milestones etc?
	

	Does the corrective action system include product environmental issues?
	

	When choosing materials or manufacturing technologies for components do you consider alongside price and quality the environmental impacts of producing the components for:

· Hazardous material content?

· Energy use?

· Waste generation (hazardous and non-hazardous)?

· Water use?

· Water emissions?

· Air emissions?
	

	Where applicable and can be influenced by design do you consider and try to reduce the environmental impact of the part on:

· Product assembly?

· Product use?

End-of-life disposal/recycling of the product?
	

	Where applicable have you compared the environmental impact of using different technologies for producing the part?
	

	Does marketing use your strengths in eco-design in a similar manner to those in cost and quality?
	

	Have you investigated the overall environmental impact and associated costs of using reusable packaging with selected customers?
	

	Have you designed the component packaging for minimal environmental impact including:

· Absence of hazardous substances?

· Minimal weight?

· Minimal volume?

· Economical to recycle at end-of-life?

Least number of different materials?
	


b) Passive Electronic Components - Introduction
This document is intended to help manufacturers of Passive electronic components meet the ever increasing demand from customers for eco-friendly components. It is a condensed version of the ‘Eco-Design Checklist for Manufacturers of Passive Electronic Components’; the result of requests for a much shorter document from a number of small component manufacturers. It should be noted that by considerably condensing the document a lot of relevant information has had to be left out. It is recommended where possible the full version is looked at first prior to using this condensed version.

[ http://www.cfsd.org.uk/aede/  > Tools ]
For passive components the following are normally the most important environmental parameters to control:

· Gross energy requirement (GER): Whilst most SMD components are very light (Typical 1206 chip is about 0.01gm) a product can use 100s or even thousands of them, and the total energy used to produce them becomes substantial.
· Water Use: Metal plating, plastics, ceramics and paper all use a lot of process water. A typical SMD uses 0.9 litres per gram of component.

· Water Emissions - Heavy Metals (HM) and Eutrophication(EUP): Metal plating is a large source of both metal and EUP emissions. In addition plastics and paper can generate high levels of EUP.
· Air Emissions: Metal plating can have a big impact particularly on HM, POP, and AD emissions. The use of precious metals such as gold has a large impact on GWP.
· Waste: A typical SMD can generate almost 3 times there own weight in waste, where over ½ its weight can be hazardous waste. The choice of materials and plating process has the largest influence on waste. Nickel plating produces for example 20 grams of waste for every gram used. Precious metals such as gold produce 26 grams of hazardous and 187,500 grams of non-hazardous waste, for every gram used.
Definitions of the following environmental indicators are included in the Appendix to the full version of this checklist [ http://www.cfsd.org.uk/aede/  > Tools ] :

· Gross Energy Requirement (GER)

· Hazardous and Non-Hazardous Waste

· Water Use (Process and Cooling)

· Water Emissions (Heavy Metals and EUP)

· Air Emissions (GWP, AD, VOC, POP, HM, PAH and PM)

Any feedback or comments on the checklists are welcomed.

	Passive Electronic Components - Requirements Checklist

	Checklist Item
	Answer

	Do you publish the weight of your products?
	

	Do your products meet the RoHS And other product environmental requirements legislation, and do you have documented evidence
	

	Do you declare the materials and substances for families of components in percentage (or ppm) of the part weight?  
	

	Have you collated all the customer reporting requirements and are you reporting them?
	

	Is eco-design an integral part of the management system for product launches and has sufficient training been given?
	

	Are their company metrics and targets for eco-design, which are reviewed by top management?
	

	Is the environmental product performance included in design and product launch reviews together with price, quality, milestones etc?
	

	Does the corrective action system include product environmental issues?
	

	When choosing materials or manufacturing technologies for components do you consider alongside price and quality the environmental impacts of producing the components for:

· Hazardous material content?

· Energy use?

· Waste generation (hazardous and non-hazardous)?

· Water use?

· Water emissions?

· Air emissions?
	

	Where applicable and can be influenced by design do you consider and try to reduce the environmental impact of the part on:

· Product assembly?

· Product use?

End-of-life disposal/recycling of the product?
	

	Where applicable have you compared the environmental impact of using different technologies for producing the part?
	

	Does marketing use your strengths in eco-design in a similar manner to those in cost and quality?
	

	Have you investigated the overall environmental impact and associated costs of using reusable packaging with selected customers?
	

	Have you designed the component packaging for minimal environmental impact including:

· Absence of hazardous substances?

· Minimal weight?

· Minimal volume?

· Economical to recycle at end-of-life?

Least number of different materials?
	


c) Printed Wiring Boards - Introduction
This document is intended to help manufacturers of printed wiring boards (PWBs) to meet the ever increasing demand from customers for eco-friendly components. It is a condensed version of the ‘Eco-Design Checklist for Manufacturers of Printed Wiring Boards’; the result of requests for a much shorter document from a number of small component manufacturers. It should be noted that by considerably condensing the document a lot of relevant information has had to be left out. It is recommended where possible the full version is looked at first prior to using this condensed version.

[ http://www.cfsd.org.uk/aede/  > Tools ]

For PWBs part weight, choice of materials, and part packaging are all very important and can be influenced by component design. The following are normally the most important environmental parameters to control:

· Gross energy requirement (GER): Substantial energy is required to produce PWBs. The following can be used to reduce this energy use:

· Reduce board size by better design or component integration.

· Maximise panel use and use thinner boards.

· Use a direct metallization process for through holes.

· Energy consumption can be up to 80% less for immersion silver surface finish compared to that for HASL.

· Organic solderability preservative (OSP) surface finish uses less energy because process temperatures are lower.

· Consider direct write technologies such as use of ink jets for printed wiring boards

· Water Use: Up to 22 litres of water can be used to produce a board 10 x 10 cm. This can be reduced by:

· Use thinner boards and reduce the size of the PWB

· More efficient use of panel sizes

· Use analysis results rather than a schedule to replace process baths (documented process)

· Use leak detection and overflow sensors and alarms

· Have in place a preventative maintenance system.

· Avoid dripping outside of tanks from boards.

· Minimise water used for rinsing by using some of the following

· Consider changes in technology
· Water Emissions - Heavy Metals (HM) and Eutrophication(EUP): Metal plating is a large source of both metal and EUP emissions. In addition the board epoxy material can generate high levels of EUP.
· Air Emissions (GWP, AD, VOC, POP, HM, PAH and PM): PWBs can produce a lot of air pollutants. Some of these can be removed by air scrubbers. However the process only moves the unwanted substances from the air into a solid paste or powder form. Often this is then put into landfill. In general it is best to minimise the generation of air pollutants in the first place.
· Waste: Up to 4 times the PWB’s weight can be generated as hazardous waste and the same for non-hazardous waste. Improvements are possible by:
· Reducing size of PWB and more efficient use of panel sizes

· Using metal recovery equipment

· Use sodium borohydride or dithio carbamate instead of ferrous sulfate in waste treatment as they will generate less sludge.

· Use reusable polymer membrane filters instead of paper filters for filtering copper and zinc from the wastewater of mechanical wet scrubbing operations.

· Consider use of direct write technology.

Definitions of the following environmental indicators are included in the Appendix to the full version of this checklist [ http://www.cfsd.org.uk/aede/  > Tools ] :

· Gross Energy Requirement (GER)

· Hazardous and Non-Hazardous Waste

· Water Use (Process and Cooling)

· Water Emissions (Heavy Metals and EUP)

· Air Emissions (GWP, AD, VOC, POP, HM, PAH and PM)

Any feedback or comments on the checklists are welcomed.

	Printed Wiring Boards - Requirements Checklist

	Checklist Item
	Answer

	Do you publish the weight of your products?
	

	Do your products meet the RoHS And other product environmental requirements legislation, and do you have documented evidence
	

	Do you declare the average materials and substances for available types of PWB/cm2  in percent (or ppm) of part weight?
	

	Have you collated all the customer reporting requirements and are you reporting them?
	

	Is eco-design an integral part of the management system for product launches and has sufficient training been given?
	

	Are their company metrics and targets for eco-design, which are reviewed by top management?
	

	Is the environmental product performance included in design and product launch reviews together with price, quality, milestones etc?
	

	Does the corrective action system include product environmental issues?
	

	When choosing materials or manufacturing technologies for PWBs do you consider alongside price and quality the environmental impacts of producing the components for:

· Hazardous material content?

· Energy use?

· Waste generation (hazardous and non-hazardous)?

· Water use?

· Water emissions?

· Air emissions?
	

	Where applicable and can be influenced by design do you consider and try to reduce the environmental impact of the part on:

· Product assembly?

· Product use?

End-of-life disposal/recycling of the product?
	

	Where applicable have you compared the environmental impact of using different technologies for producing the part?
	

	Does marketing use your strengths in eco-design in a similar manner to those in cost and quality?
	

	Have you investigated the overall environmental impact and associated costs of using reusable packaging with selected customers?
	

	For PWBs containing substances listed in Annex I to Directive 67/548/EEC on Classification and Labelling of Dangerous Substances do you produce a Materials Safety Data Sheet.
	

	Have you designed the component packaging for minimal environmental impact including:

· Absence of hazardous substances?

· Minimal weight?

· Minimal volume?

· Economical to recycle at end-of-life?

Least number of different materials?
	


d) Mechanical Components - Introduction

This document is intended to help manufacturers of mechanical electronic components meet the ever increasing demand from customers for eco-friendly components. It is a condensed version of the ‘Eco-Design Checklist for Manufacturers of Mechanical Components’; the result of requests for a much shorter document from a number of small component manufacturers. It should be noted that by considerably condensing the document a lot of relevant information has had to be left out. It is recommended where possible the full version is looked at first prior to using this condensed version.

[ http://www.cfsd.org.uk/aede/  > Tools ]

For mechanical components part weight, choice of materials, and part packaging are all very important and can be influenced by component design. The following are normally the most important environmental parameters to control:

· Gross energy requirement (GER): Material choices and design have a large impact on GER. The latter because it influences the amount or material required and cooling requirements. Materials’ GER are dependent on recyclate content. Average values per gram part are: ABS=0.126MJ, Aluminium casting=0.062MJ, Gold plating = 225320MJ

· Water Emissions - Heavy Metals (HM) and Eutrophication(EUP): Metal plating is a large source of both metal and EUP emissions. In addition plastics and paper can generate high levels of EUP.
· Air Emissions: precious metals processing results in a high GWP with 17743 grams of equivalent CO2 being produced for every gram of precious metal. With regards to the other air emissions, metal plating can have a big impact particularly on HM, POP, and AD emissions.
· Waste: Good design can substantially reduce waste:

· Avoid use of halogenated flame retardants.
· Eliminating the need for flame retardants by either using metal or a metal cage inside a plastic housing with no flame retardants.

· Avoid or reduce the use of nickel plating or of organic tins.

· Avoid if possible the use of adhesives.

· Check any pigments and paints used do not contain hazardous substances.

· Identify the location of any hazardous substances to customers. 
Definitions of the following environmental indicators are included in the Appendix to the full version of this checklist [ http://www.cfsd.org.uk/aede/  > Tools ]

:

· Gross Energy Requirement (GER)

· Hazardous and Non-Hazardous Waste

· Water Use (Process and Cooling)

· Water Emissions (Heavy Metals and EUP)

· Air Emissions (GWP, AD, VOC, POP, HM, PAH and PM)

Any feedback or comments on the checklists are welcomed.

	Mechanical Components - Requirements Checklist

	Checklist Item
	Answer

	Do you publish the weight of your products?
	

	Do your products meet the RoHS And other product environmental requirements legislation, and do you have documented evidence
	

	Do you declare the materials and substances for families of components in percentage (or ppm) of the part weight?  
	

	Have you collated all the customer reporting requirements and are you reporting them?
	

	Is eco-design an integral part of the management system for product launches and has sufficient training been given?
	

	Are their company metrics and targets for eco-design, which are reviewed by top management?
	

	Is the environmental product performance included in design and product launch reviews together with price, quality, milestones etc?
	

	Does the corrective action system include product environmental issues?
	

	When choosing materials or manufacturing technologies for components do you consider alongside price and quality the environmental impacts of producing the components for:

· Hazardous material content?

· Energy use?

· Waste generation (hazardous and non-hazardous)?

· Water use?

· Water emissions?

· Air emissions?
	

	Where applicable and can be influenced by design do you consider and try to reduce the environmental impact of the part on:

· Product assembly?

· Product use?

End-of-life disposal/recycling of the product?
	

	Where applicable have you compared the environmental impact of using different technologies for producing the part?
	

	Does marketing use your strengths in eco-design in a similar manner to those in cost and quality?
	

	Have you investigated the overall environmental impact and associated costs of using reusable packaging with selected customers?
	

	Have you designed the component packaging for minimal environmental impact including:

· Absence of hazardous substances?

· Minimal weight?

· Minimal volume?

· Economical to recycle at end-of-life?

Least number of different materials?
	

































































