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OVERVIEW



What is eco-design?



Eco-design is the systematic application of environmental life cycle considerations at the product design stage. The aim of eco-design is to avoid or minimise  significant environmental  impacts at all stages of the life cycle of a product, from sourcing of raw materials and purchased components, design and manufacture, to distribution, use and end-of-life disposal. 



Why apply it?



There are growing pressures and incentives for suppliers of electronic and electrical components, materials and assemblies to consider eco-design



Market advantage: 

Many corporate customers are implementing environmental management systems, especially ISO 14001, and increasingly imposing environmental requirements on their suppliers

Eco-labelling schemes require information from suppliers

Eco-design offers opportunities to ‘add value’ to customers eg by reducing

     their energy and waste costs�

Potential own cost savings by reducing materials, waste and energy�

Environmental regulations, especially relating to toxic and hazardous substances�

In Europe, the proposed ‘WEEE’ Directive on ‘end of life’ waste from electronic and 

     electrical goods, and other requirements for ‘producer responsibility’ such as packaging 

     regulations.



This guide, consisting of a set of checklists, has accordingly been prepared to help such suppliers to apply eco-design





Who is the guide for?



The guide and checklists have been developed for a range of user types and levels of previous knowledge, considering:



Use by general electronic and electrical suppliers: Since many of the considerations are generic to eco-design, the checklists can be further tailored to specific products and company requirements in any sector�

Use by small and medium-sized enterprises (SMEs):  Simplicity for ease of use is a prime consideration for material aimed at SMEs. The checklists can, however be used by any size of organisation.�

Accommodation of a range of previous environmental and eco-design knowledge:All levels of knowledge are accommodated in the checklists and guidance: ‘zero’, ‘basic’, ‘intermediate’, and ‘advanced’. Allowance is also made for progression between levels

Use by a range of functions, management as well as technical: Decisions on product design  may be made by a range of functions besides  technical design functions, for example marketing, finance, purchasing and quality. Effective decision-making on eco-design requires a team approach and awareness of appropriate considerations among all involved. Designers and design consultants will nevertheless be the main potential users, especially at the more detailed levels



Inclusion of specification as well as design considerations: Depending on their position in the supply chain, some companies may carry out little or no technical design. They may nevertheless influence design decisions by advising or preparing specifications. Checklists are useful for this.



Inclusion of management as well as technical considerations: Many eco-design decisions and processes are of a management rather than technical nature, so are included in the checklists to help improve effectiveness.�





How should the guide be used?



The guide is intended to provide an introduction to those new to the subject and an aide memoir to those with more knowledge. It is intended to help ensure that potentially significant environmental issues are identified and considered, as a basis for judgmental decisions. 



In the context of eco-design, design decisions are not just technical decisions, say in materials choice and configuration. Management processes need also to be considered, for example involving a variety of functions in the design process to ensure early consideration and identification of all relevant issues. The checklist 2.1 covering ‘managing the process’   provides a general checklist for managing eco-design.   Where supplier issues are considered significant, supply chain management needs to be integrated into the design process (see Checklist 2.4)



Any checklists should be used with caution and appropriate awareness or training Furthermore, checklists cannot substitute for detailed analysis. ��Where this is justified, further separate work maybe required using life cycle assessment (LCA) or other design evaluation methods. Specialist consultancy or other assistance may be needed in some cases. Some sources of help and information are also provided.





Content



The following checklists are included. Depending on previous knowledge and product or company situation, users may skip to subsequent checklists



       PRINCIPLES 

�All involved in product design decisions should be aware of the basic principles, 

especially of product environmental life cycle issues. These are set out for those with          little or no previous knowledge of the subjects, and as an aide memoire  for those with some knowledge



Summary of  general environmental issues

Principles of eco-design





2	MANAGING THE PROCESS: 

summary guidelines and checklists for those planning and managing the process.



2.1	Eco-design readiness: how well prepared is your company?

2.2	Eco-design management process: general process, including organisational tasks and functional responsibilities

2.3	Eco-design and supply chain management, including partnerships: for companies where supplier or materials specification issues are a concern

2.4	Eco-design and new product development: the principles of eco-design apply to all products, new or adaptations of existing products. New product development requires a different management approach.



3           PLANNING: 

A necessary first step for those considering, or those ready to apply eco-design



3.1	The electrical/electronics industry: Design activities and potential for eco-design

	Consider where your company/product is in the supply chain, and the general scope 

for applying eco-design

3.2	Identifying environmental issues relating to your company/product(s)

	Consider life cycle issues relevant to your company/product

3.3	Identifying environmental priorities: what are the key concerns to be addressed?

3.4	Setting objectives, targets, performance measures and programmes

3.5	Design attributes-general: What are the key design attributes sought?

3.6	End-of-life options and design attributes: What are the key ‘end of life’ attributes 

sought?



4          TECHNICAL GUIDELINES: 

Specific considerations and requirements depending on your company and product



4.1	Design for recycling

4.2	Printed circuit board (PCB)design

4.3	Compliance with the proposed WEEE Directive: Is it likely to affect your 

company or customers?



5	APPLICATION CHECKLISTS:

	For general application as appropriate to your company and product. Adapt and add questions as appropriate.



5.1	Summary check: Design for recycling: A quick check where this is the primary concern

5.2	General eco-design checklist: A detailed checklist

5.3	WEEE Directive checklist: A summary compliance check





















CHECKLISTS 1:  PRINCIPLES







1.1	GENERAL ENVIRONMENTAL ISSUES



There are growing pressures and incentives  for business to improve its environmental performance

Regulations, national, European Directives, international agreements (are there any specific environmental legal requirements with which your company must comply eg limits on emissions or discharges. Duty of Care for waste applies to all producers)

Cost pressures eg waste disposal, energy. Improvements often have clear business benefits

Market and competitive pressures eg from ISO 14001 (the new environmental management standard). 

Public concern: Significant in driving change. We may be due for another ‘wave’.

Pressure groups: Poor environmental performers attract unwelcome attention and bad PR

The financial sector, including banks, investors and insurers. There is increasing evidence that  good environmental performers present better long term prospects and lower risks.



There are many environmental issues for business to consider. Key issues are:



Emissions to air: 



Gases and smoke from raw material extraction and processing, product manufacture, transport, distribution,  use; the main categories and effects being:

general emissions, including smoke, nitrogen oxides, hydrocarbons and solvents giving rise to local air pollution and smog, with effects on ecosystems and human health

nitrogen and sulphur oxides giving rise to acid rain and potential harm to ecosystems 

over a wide area

CFCs, HFCs and HCFCs and related halons (used in refrigerants and cleaning 

agents) which deplete the protective stratospheric ozone layer

greenhouse emissions, especially carbon dioxide from combustion, heavily implicated in global climate destabilisation�

Discharges to water�

normal or potential (spill) discharges to natural water systems (seas, lakes, rivers, groundwater) from raw material extraction/processing, transport, and product manufacture use, disposal

discharges to foul sewer ( and to treatment works) from product manufacture, use, 

disposal



Waste�

liquid or solid waste generated from raw material extraction/processing, transport,

product manufacturing, transport, use and disposal

disposal may be via landfill or incineration, or material may be reused or recycled

landfill may give rise to groundwater contamination and methane (greenhouse gas)

emissions, while incineration may give rise to air pollution and generates ash requiring land-filling

recycling requires processing which gives rise to potential energy and pollution

       implications which must be balanced against resource saving benefits

waste disposal is increasingly costly besides involving the waste of costly raw materials�

Materials use�

fossil fuels and petroleum based materials are finite, their extraction and 

processing involves considerable environmental effects and risks, while their 

combustion generates greenhouse and other gases; there will be growing pressures to 

use them more efficiently. Similar considerations apply to  many mineral

some materials (eg timber and paper) are from renewable sources (e.g. forests, soils etc); their extraction and use (eg in packaging) nevertheless involves many environmental effects and there are growing pressures for more sustainable management of such resources�

Energy use�

most energy is from finite, non-renewable sources and involves the generation of 

greenhouse and other gases

energy use implications arise at all stages of the life cycle

there are growing pressures for energy efficiency, including product energy labelling schemes�

Water use�

water use (in processing, manufacturing or use) may be an issue in some areas or 

      times of shortage

consequences of overuse may include depletion of aquifers, general shortages, and 

harm to wildlife

there will be cost implications where water is metered�

Natural environment



Impacts of the above on fauna, flora and ecosystems may be an issue for some sites and         materials�

Others

Other issues and effects may also apply eg noise and nuisance.�

NB Although related safety issues (eg in the workplace) are not considered as environmental, where the emphasis is on the wider environment.





PRINCIPLES OF ECO-DESIGN



Until now, the emphasis in business has been on minimising the effects of own manufacturing processes or operations; the pressures for eco-design require additional ‘life cycle’ thinking



The main life cycle stages are

raw material extraction and transport

primary material processing and transport

product manufacturing and distribution

product use

‘end of life’



At each stage some or all of the various issues described in 1.1 may be judged to be significant by virtue of concern to stakeholders or interested parties (eg management, employees, regulators, customers, the public, investors).



There may be direct marketing benefits from applying eco-design, or other related benefits in reducing direct or customer costs



Some issues/impacts may be directly controlled, such as waste, emissions or energy use from own manufacturing and distribution activities. Some issues/impacts are indirect but  may be influenced to varying degrees, such as supplier impacts, impacts of the product in use and end disposal. Whether direct or indirect, impacts may be reduced by design decisions.

Some general considerations in eco-design are as follows:



Materials and components�

Avoid/minimise materials containing restricted, toxic or hazardous substances which could have an impact at any stage of the life cycle

Maximise the content of recycled material (include in procurement specification) and design plastic parts so that re-grind and/or recycled material can be used

Use material which lends itself to recycling or re-use

Minimise the use of scarce natural resources

Minimise the energy content in conversion from raw materials

Choose materials manufactured using environmentally responsible processes (eg no ozone–depleting substances (ODS))

Choose metal finishes which have the least environmental impact during manufacture

Design for less production waste (reduces environmental impacts from supply chain as well as in production)

Avoid over-design

optimise wall thickness

used ribbed structures for stiffness instead of thick walls

define realistic requirements for stiffness and strength

select the correct process ( injection moulding, thermoforming, compression moulding, etc)

design parts for equal lifetimes since failure of a single component often means the whole part or product will be discarded (wastes materials and production energy)

Maintain a database of the materials used, including quantities, amounts of non-renewable and/or recycled resources and recovery possibilities (end-customers are increasingly requiring detailed information)

Maintain a database of components, detailing any hazardous substances and plans to eliminate them, and action needed to use and dispose of these substances safely

Involve all staff involved in design decisions

Discuss these issues with suppliers



Production�

Identify implications of design decisions for major changes in the production process, new plant, planning consents, licences etc and allow sufficient time

Identify potential environmental issues and impacts from the production process, including energy use

Review the scope for reducing environmental impacts, including implementing pollution and waste reduction and energy efficiency improvements (monitoring equipment, low energy equipment, energy-saving practices)



Distribution�

Minimise product size and weight

Optimise transport/distribution in relation to fuel use and emissions

Eliminate packaging if possible

Ensure where possible that packaging is

minimal

re-useable and/or recyclable

returnable

non-hazardous

marked as recyclable or returnable (using standard symbols eg as adopted by the European Commission)�

Use�

Identify environmental issues and impacts (for most products, the energy consumed during use is the greatest environmental impact. Some use consumable eg tapes. Some, such as washing machines also use water and detergents)

Technical issues in design for energy efficiency include

design with a  ’sleep’ mode

selecting the lowest appropriate power devices

influencing suppliers to design more energy efficient components

use of low voltage logic

avoiding cooled fans or air conditioning (instead maximise the thermal tolerance of the design to make them unnecessary)

make the product compatible with other energy efficient devices

design to avoid the forced purchase of a non energy-efficient accessory

consider recovery of excess heat output (eg if used in an air-conditioned building 1.2-1.6 times the heat output of the device will be used to remove the heat from the building)

ensure equipment is used efficiently (provide ‘user friendly’ controls and instruction manuals)

Design for ease of servicing to replace parts and components�



‘End of life’�

Choose an appropriate design strategy for ‘end of life’ (options depend on type of company and product; mainly applies to equipment manufacturers/suppliers. Options are:

�Scrap �Disposal of some or all of the equipment/material to landfill or incineration. No revenue is generated and costs may be incurred

�Re-use

re-sale: the product is resold with minimal refurbishment, for its original purpose

remanufacture/refurbishment: the product is restored to its original condition for resale

upgrade: the product is modified to give it additional functions�

Recycling

materials and/or components are recovered: The product is dismantled manually or

      mechanically�

       Reclaiming energy



The appropriate decision will depend on whether:

the product is intrinsically suited to a particular recovery route (eg presence of materials of potential value)

the favoured recovery route makes good business sense (ie costs in relation to value)

the infrastructure is likely to be in place to make that sort of recovery possible

there is any influence over ‘end of life’ practices (eg with a closed system of product stewardship, as in rented or leased equipment or other take-back provisions, equipment can be recovered from the last user).�

Having identified the optimum or preferred recovery route, identify the required design attributes eg for resell, the attributes include

easy access to replace parts

easy to change logo identity

compatibility with first and/or second market technologies and standards�

(See checklist 3.6 for matrix of ‘end of life’ options versus design attributes, checklist    4.1 for ‘design for recycling’)��





























CHECKLISTS 2: MANAGING THE PROCESS

�2.1	ECO-DESIGN READINESS



Before embarking on eco-design, it is useful to consider the following questions:





Business motivation�

Does eco-design appear to be a competitive factor?

Have customers expressed strong concern about the environmental performance of our products or operations?

Do we envisage regulatory changes or new standards which might affect our products?�

Environmental position�

Does company policy support eco-design?

Have we established goals for improvement?

Is there management commitment?�

Organisational characteristics�

Are the company planning for/or implementing environmental management?

Do we practice ‘concurrent’ engineering in new product development, using cross-functional teams?

Do we have a process for incorporating environmental attributes into product and process quality eg product stewardship? 

Do we have appropriate accountability and reward systems to meet environmental  goals?�

Existing experience�

Have we any experience or achievements in eco-design?

Have we established any programmes for material recycling, resource conservation, waste or energy reduction, or removal of hazardous materials?

Have we introduced environmental performance measurement into product development activities?

Have we used any eco-design tools, including checklists or software?�

Goals�

Can we describe a business case that indicates eco-design will contribute profitably to our business?

Can we identify desirable environmental improvements in specific products?

Are key partnerships or alliances with suppliers or customers needed to pursue eco-design opportunities?

Is it potentially valuable to enhance environmental awareness among our employees, customers, suppliers, communities or other stakeholders?





2.2	ECO-DESIGN MANAGEMENT 



Eco-design is likely to be most effective if considered and carried out, not as  a separate exercise, or as technical activity alone, but as part of an environmental management approach integrated with other business processes and covering the company as a whole. The starting point should be  an environmental review which should identify and evaluate eco-design and supply chain issues alongside other aspects of environmental performance, and the scope for improvement. Such a review will form a basis for policy, objectives and targets, responsiblities and other management aspects, and a context for eco-design and SCM programmes. It should also identify the reasons for /objectives and potential benefits of such programmes





Planning



Carry out a review of the key eco-design issues, separately or as part of an overall environmental review. This will similarly form a basis for an eco-design management process including:

reference to product performance in company policy

objectives, targets and programmes for improvement, including performance    measures

organisation and responsibilities

appropriate awareness and training

procedures and guidelines, including tools

performance monitoring, auditing and management review�

Take account of the following general considerations in applying eco-design:

even with an emphasis on product design, the latter often influence process design and vice versa; design for manufacturability is therefore an important related issue

eco-design should be considered in the broadest sense of design decision-making not just the technical design process; its success requires a multi-functional, integrated team ap
proach to help ensure effective
 links between management systems and functions and to business, product, manufacturing and purchasing strategy 

perceptions that eco-design is time-consuming and costly can be overcome with 

communication and training, particularly within a broader programme of implementing environmental management 

success factors including management commitment and appropriate resourcing,  planning, organisation, action and performance evaluation

if  driven by actual or anticipated customer requirements, then these need to be identified by co-operation with customers or via feedback from sales and marketing�

Establish clear objectives and performance measures





Organisation



Involve and coordinate the inputs from various functions at appropriate stages in the design process (the key task)

Identify potential barriers to effective implementation of eco-design (eg lack of time, lack of expertise, communications, fear of compromising product quality or production efficiency) and organise processes to address these

Establish a cross-functional team consisting of, as relevant, environmental, marketing, production, engineering, quality and design functions

Appoint a ‘product steward’ or eco-design champion whose role is to ensure the effective consideration at the earliest stage, of all relevant design issues

Identify training and awareness needs for design and non-design functions

Ensure adequate information and support, including access to external sources and tools, internal sources, and communications eg feedback from customers

Establish the decision making level (strategic, tactical or operational) of product team

Adapt the process to size and structure of the organisation

Identify functional roles in the eco-design process eg

Environmental: 	

Driving environmental initiatives and eco-design activities

      Identifying and evaluating environmental issues

      Setting environmental performance criteria and monitoring

Marketing:		

Identifying market requirements

Assessing market demand

Co-ordinating market research

Balancing environmental against price, quality and other criteria

Specifying product design requirements

Obtaining customer feedback

Design:		

Product design (meeting spatial, architectural specifications)

Product engineering (meeting environmental alongside other engineering performance criteria)

Production:		

Assessing the feasibility/cost of production

Meeting environmental and other performance requirements in production

Quality:		

Identifying and specifying quality requirements

Ensuring quality requirements are met

Finance		

Assessing profitability and costs/benefits of product attributes

Ensuring adequate financial resources

Purchasing:		

Ensuring purchasing against environmental as well as price and  

quality considerations

Research and development:

Innovation and evaluation



The level of involvement will depend on, for example

the sector and product eg in materials processing, product design may not apply, and in equipment providers (service companies) product design and process engineering may not apply

the stage of the design process: the design function will have a key role in 

 implementation but less in specification where marketing will be prominent

whether it is a new product or adaptation of an existing product: the design task will be relatively less in the latter case



Initial implementation



Develop training programmes and workshops to disseminate eco-design concepts

Establish a pilot programme to apply eco-design to a specific product

Develop guidelines and best practices for specific product categories

Demonstrate the integration of eco-design into the new product development process

Document the initial results and develop a business case for the adoption of eco-design



Continuous improvement



Track product improvements relative to performance measures and baseline

Apply new technologies and lessons to other products and processes

Standardise performance measures, guidelines and other eco-design tools

Integrate eco-design methods into existing business systems

Communicate the results to external stakeholders

Recognise and reward team and individual accomplishments



Technical management tasks



Identify life cycle stages and checklists: overall system materials procurement, manufacture, distribution, use, ‘end of life’

Identify design criteria, prescriptive or suggested for each stage 

system design:

simplicity

multi-functional products

source reduction

longevity

 procurement:

     specifying recycled or renewable materials

     avoiding harmful substances

 manufacturing distribution and use:

design for manufacturability

design for energy conservation

design for reuseable container

design for accident prevention

‘end of life’

    design for material recovery

    design for component recovery

    design for disassembly

    design for recovery

    design for separability

    design for waste recovery and re-use

Select or design  an analysis method eg checklists, matrices or full life cycle assessment eg a range of life cycle assessment software tools is available eg TEAM, Sima Pro 4, PEMS 4 and Boustead version 3

Consider design tools and use as appropriate. 
Software
 tools includes EIME, Eco Scan 1.0, Idemat, Ecodesign Tool and the Design for the Environment (DFE) Tool







2.3	ECO-DESIGN AND NEW PRODUCT DEVELOPMENT





Adaptation of existing products may provide relatively little scope for the application of eco-design. New product development offers  opportunities for innovation, environmental improvement and contribution to business success.



The new product development process has various stages as summarised below. The eco-design core team, led by the eco-design champion, will overview and drive the project at all stages. Other functional  participants may be involved at each stage depending on the company and product.



The various stages are:



Idea generation: All avenues should be explored and eco-design threats and opportunities incorporated into  a review of new product ideas against technological and other resource capabilities. 

Consider:

- what customer need are we trying to meet?

- how can we deliver the solution in a new way?

- is the solution likely to be technically and economically feasible?

- what are the problems or benefits for eco-design?

- do we have the technical and other resources? If not could we develop/obtain them?

- which ideas are most promising?

Concept development: Once a new idea has been translated into a workable concept it is assessed against strategic business requirements, involving a range of business functions. The objective is to ensure eco-design considerations while the product concept is evolving.

Consider:

- does the concept meet business objectives?

- does it fit with existing business activities and capabilities?

- what are key design criteria?

- what are key eco-design considerations?

Evaluation: At this stage consider potential market demand and customer needs, risks, and financial implications, including thinking through customers’ eco-design requirements.

Consider:

- is there potential demand? From whom?

- do potential customers have any specific eco-design requirements?

Prototype: Prototypes are produced with the focus shifting to product performance and specification, as well as manufacturing and eco-design considerations at all stages of the life cycle, taking account of key design attributes such as recyclability.

Consider:

- have all design and eco-design requirements been adequately incorporated?

Test launch and launch: The eco-design team should support and advise the launch team, especially after the test launch when modifications may be required

Consider:

- are there any specific concerns?

Product management: The eco-design team should provide on-going support and advice to product management

Consider:

- are there any customer concerns requiring addressing?

- how has the product performed?

- are there any lessons/ improvements for incorporation into future design?

‘End of life’ management: The eco-design team should provide support and advice to product management on dealing with end-of-life issues, depending on the intended strategy (eg component and/or material recovery)

�

2.4 ECO-DESIGN AND SUPPLY CHAIN MANAGEMENT, INCLUDING PARTNERSHIPS



Introduction



Eco-design is the systematic application of environmental life cycle considerations at the product design stage. Closely related to eco-design is supply chain management (SCM) which, in the environmental context, is the incorporation of environmental considerations into purchasing decisions and supplier management practices.



The aim of eco-design is to avoid or minimise the significant environmental  impacts at all stages of the life cycle of a product. Where such impacts occur in the company’s supply chain rather than within the company’s own manufacturing or other operations, or in use and disposal by customers, then SCM should become one of the key tasks in implementing and managing eco-design.



This is especially the case in service and other organisations at the end of the supply chain. Such organisations typically do not have product design functions or carry out design except to the degree that they plan and design facilities and operations. They typically do not manufacture anything but buy in the products and materials they require. Most of the environmental impacts of their activities is consequently in their supply chains. Where such companies decide to apply eco-design, the latter is likely to be almost entirely managed through SCM and applying eco-design principles and methods to specification and purchasing rather than directly in design activities.



Even in manufacturing companies where there is a design function, SCM is likely to be an important element or outcome of an eco-design process seeking to reduce the ‘bought-in’ environmental impacts of the many input  materials and components. As such companies increasingly contract out or buy in, and  ‘brand’ sub-assemblies, design 
activities
 and product impacts may shift relatively to earlier points in the supply chain. SCM is therefore becoming increasingly important as an issue.



Eco-design and SCM are likely to be most effective if considered and carried out, not as  separate exercises, or as technical activities alone, but as part of an environmental management approach covering the company as a whole. The starting point should be  an environmental review which should identify and evaluate eco-design and supply chain issues alongside other aspects of environmental performance, and the scope for improvement. Such a review will form a basis for policy, objectives and targets, 
responsibilities
 and other management aspects, and a context for eco-design and SCM programmes. It should also identify the reasons objectives and potential benefits of such programmes. 



Scope



Identify the scope of SCM issues  

from general environmental review

from the eco-design process itself, which may include life-cycle assessment 

from detailed reviews of suppliers. 

These will especially depend on  

-  the company’s supply chain impacts,

-  their significance and improvement aims

-  the degree to which a company can exert influence over a  supplier or the supply chain

Supply chain impacts may include emissions, waste, use of energy and natural resources, and ecological harm, at many stages from production of raw materials to intermediate and final manufacture. The relative importance will often be a question of judgement except where there is a specific customer requirement to exclude a material or a regulatory requirement eg CFCs. 

The use of life cycle assessment (LCA) and design tools, along with market research and issues monitoring, will help in deciding on preferences and criteria. The selection of specific materials, products and suppliers will often, however, be hampered by a lack of life cycle profile information.

The degree to which a company can individually influence supply chain and supplier environmental  performance will often be limited, and  will depend on such factors as:

- size and buying power in its particular market: large companies in concentrated 

  industries will have more influence than smaller companies in dispersed industries �- proximity: suppliers which are geographically close and one step along the supply                         chain may be more readily influenced than those which are distant or a number of steps along the chain

- the supplier market: numbers and the availability of alternatives

- relationships with existing suppliers and their performance: working with rather than

  changing suppliers which are otherwise acceptable on price, quality and other criteria

- the availability of substitute materials and technology.

Where companies unilaterally influence their stage of the supply chain they may only succeed in passing impacts along the chain (including to countries with fewer environmental controls). For many issues a co-ordinated approach is needed and industry, government or independent bodies, national and international, are increasingly active in setting standards or criteria, or improving information.



General management tasks



Understand the business reasons eg compliance with legislation, marketing opportunities,   security of supply, costs and benefits 

Review and understand the environmental issues, including identification of the scope for alternative materials or suppliers

Understand your supply chain

Which suppliers are linked to sensitive issues?

Which can be grouped?

Which are of strategic importance?

Develop assessment/ranking criteria for main suppliers and action plan and guidelines eg for low concern communicate policy, for high concern require information on harmful materials

Train purchasers in requirements and procedures

Identify suppliers where a partnership style could be adopted and work with these directly on addressing issues, providing support where appropriate

Integrate into existing purchasing processes including supplier evaluation for pre-selection, tender specification, vendor rating, supplier auditing and quality programmes

Define what additional information is needed to support these processes and meet objectives; do not send indiscriminate requests for large quantities of information from suppliers

Obtain information by appropriate methods including meetings, seminars, site visits and questionnaires (but avoid long, unfocused questionnaires sent to every supplier)

Validate suppliers’ performance by appropriate methods including review of documentation, site visits and audits

Set timetables for performance improvement, including targets which are achievable by suppliers and acceptable to buyers.



Variations in approaches by supply chain position



Where your company is involved in manufacturing and design

- closely integrate SCM with product design and production planning eg the purchasing

  function should be involved in product decision-making

- implement an eco-design management process alongside SCM

Where your company is at the end of the supply chain, the marketing and purchasing functions, in consultation with environmental specialists, are likely to have a relatively greater role. The emphasis is likely to be on SCM, especially product life cycle assessment, specification and establishing purchasing criteria.

Where your company is subject to eco-design requirements from customers it needs to decide how to respond. These requirements may not be clear so the first stage may be to seek clarification. It may be simply a request for information which can be readily supplied or obtained. If significant improvements are required and the customer/market are sufficiently important then your company  may decide to improve relevant aspects of environmental management, or implement a full environmental system. It may as a result decide to implement a full eco-design process.



Helping suppliers



Often suppliers will have done little or nothing in relation to improving their environmental performance. The most effective approach will depend on the management style of a company, relationship with a supplier and its performance on other criteria. Often suppliers will need help in meeting requirements. Ways in which suppliers may be helped include



As a minimum communicating requirements

Providing checklists and criteria

Providing information and guidelines  

Suggestions on sources of help and tools for meeting requirements

Larger companies may choose to actively support and assist smaller suppliers as part of a partnership approach. Assistance in this way may range from providing on-line internet support to working together as a design team.



Partnerships



There are a range of benefits from establishing a partnership approach with key suppliers. Considerations are:



What are the goals or objectives? Are these top-down or agreed by both suppliers?

Where is ‘value’ added in the supply chain?

What are the expectations of each stakeholder in the supply chain (customer, supplier, sub-contractor)?

How will the partnership be facilitated (eg regular meetings, brainstorming sessions, information sharing, e-mail)?

Should intranet/internet information be provided to other key suppliers?

Agree and prioritise specific eco-design issues eg

- energy reduction

- material reduction

- elimination of hazardous materials

- development of innovative solutions

How will the process be monitored and 
effectiveness
 measured?





�



CHECKLISTS 3: PLANNING



To be inserted

To be inserted





3.3	IDENTIFYING  PRIORITIES



Which the following present life-cycle concerns in relation to regulations, customers or environmental load or other risk? What are the priorities? State reason and level of concern (high, medium, low) in each case.





Issues/impacts�Purchased

materials�Manufacturing and distribution�Use�‘End of life’��Air emissions/ pollution

������Waste water/

Pollution

������Liquid and solid waste

������Materials use

(inc packaging)



������Energy use



������Water use



������Natural environment

������Other





������









3.4	SETTING OBJECTIVES,TARGETS, PERFORMANCE MEASURES AND PROGRAMMES



Considering checklists 1, 3.1 and 3.2 consider objectives, targets and performance measures for improvement



Use table 3.5 to consider general design attributes



Set evaluation criteria for feasibility of environmental improvements eg performance, cost, safety, convenience.







Objectives�Performance measure�Target��Eg Conserve natural resources by increasing the recycled content�Percentage of weight of product material that is recycled�Achieve 20% or greater total recycled content

Achieve 30% recycled plastics��Eg Reduce energy consumption in use�Power rating�30% reduction��Eg Reduce 
‘
end of life
’
 waste�Recyclable material content

Time for disassembly�Increase to 90% by weight

Reduce by 50%��

����

����

����

����

����

����

Programmes



For each target establish tasks (including initial investigations), responsibilities and timescales.





3.5	DESIGN ATTRIBUTES - GENERAL



Considering the various concerns, what are the key design criteria or attributes?



No�Design criteria/attributes�Y�N�N/A�Comments��1�System design:

simplicity

multi-functional               products

source reduction������2�Procurement:

specifying recycled or renewable materials

avoiding harmful substances

������3�Manufacturing and distribution 

design for manufacturability

design for energy conservation

design for pollution minimisation

                            design for waste         

                            minimisation

design for reuseable containers

-                             design for accident                                                 prevention������4�Use

design for energy conservation

design for pollution minimisation

design fir waste minimisation

design for accident   prevention������5�‘End of life’

design for material recovery

design for component recovery

design for disassembly

design for recovery

design for separability

design for waste recovery and re-use

������







3.6	‘END OF LIFE’ OPTIONS AND DESIGN ATTRIBUTES



      �                Remanufacture��         �                  Upgrade���                   �            Resale           ����                                                                                                                                              Recycle�����           Scrap�������ATTRIBUTES�������Availability of spares and consumables

Important for second and subsequent markets.Use of standard parts and consumables reduces servicing down-time���x

�x

�x��Cleanable to first market standards

Avoid grease and dust traps; make cosmetic surfaces scratch resistant���x

�x

�x

��Design for second market

Must work with range of voltages and operating conditions���x

�x

���Durable, high value sub-assemblies. 

Design assemblies containing precious metals, high tolerance components or ICs for re-use. Standardisation helps.��x

��x

�x

��Durable skeleton and core technology

Materials hard wearing and long lasting����x�x

��Easy access to replaceable parts

Design sub-assemblies so they can be dismantled easily without specialist tools. Minimise number of operations to replace these parts; serviceable parts easily accessible���x�x�x��Easy separation of contaminated materials

Confine contaminated or hazardous material to a section of the product so easy to identify and remove; avoid such material where possible�x�x���x��Easy to change logo identity

Position in area which may be snapped off, lifted out or removed, over-painted or sprayed. Debadging necessary for secondary market should not degrade appearance or fnction; use base-material compatiblepaints, sprays, inks where possible���x����Easy disassembly to constituent parts

Reduce parts count,variations in size,type and head of fixing screws; use self-threading screws rather than bolts and inserts, alternative fixing types (eg snap fits, clips, slots); avoid need for special tools for assembly; make it quick to dismantle�x�x���x��Avoid use of glue and fixing tape. 

Unless destined for disposal, as difficult to remove and contaminate material��x��x�x��Design electrical circuits in modular fashion

Mount all electrical components on to a printed circuit board with detachable wire leads rather than sold
er.
 Use push-in plugs that are easy to pull out��x��x�x��12. Design key pad for disassembly

The button array should be easy to remove but remain intact. Silicone button pads should be combined into a single assembly��x���x��13. Field maintainable

Spare parts available in all areas; the need for specialist tools and test equipment avoided���x�x���14. Fits standard packaging

Specify packaging used for similar products is made from recycled materials and may be re-used; ensure packaging does not contravene any second market 

regulations if to be re-used; minimise loose packaging pieces; printing in one colour��x�x��x��15. Materials identified and marked

Mark all materials using internationally recognised codes, especially polymers and other recyclable materials; identify hazardous and other toxic materials;

avoid method which will impair re-use or recycling�x�x�x�x�x��16. Maximise density

Ensure no wasted space on the circuit board; put assemblies and loose components in a housing�x������17. Maximise durability

Use fewer gloss cosmetic finishes; consider styles which allow the use of recycled or lower grade materials; do not specify materials which mark or scratch easily����x�x��18. Minimal value

Do not use valuable materials for products destined for disposal at end-of-life�x������19. Minimise controlled and potentially controlled materials

Avoid materials which could require controlled or special disposal eg batteries, heavy metals, PCBs, PCNs�x�x�x�x�x��20. Minimise material mixtures

Avoid laminated or compounded materials as difficult to recycle;  where possible use materials of a single type or blend�x�x�����21. Minimise materials contamination

Avoid contamination from poor design eg dirt, dust and grease traps, self adhesive labels, excessive use of spray paint, incompatible polymers materials, component leakage or electrochemical effects�x�x�����22. Minimise mass and volume

Make product and packaging  as small and light as possible to save on collection cost; avoid cosmetic features which do not help functionpossible to save on �x�x�����23. Modular design

Design as series of plug-in, self contained modules which may be tested in isolation����x�x��24. Parts identified with function and number of lives

All sub-assemblies clearly marked and identified; information to include number of lives, upgrades and repairs as well as material content��x��x�x��25. Use recycled materials where possible

Adapt designs to encourage use�x�x�x�x�x��26. Customer friendly upgrade

User not required to dismantle much or use special tools; ability to upgrade made clear����x���27. Instructions/ markings readable in secondary market

Internationally recognised icons used; instructions simple and on single page����x���28. Software feature options

User RAM quickly erasable for secondary markets;

Reset function or backup battery if appropriate���x�x�x��29. Standardised interfaces

Sockets, plugs and electronic interfaces as compatible as possible with potential secondary markets���x�x���30. Built-in compatible functions for secondary market

Product features compatible with existing and potential secondary markets���x����31. Testable sub-assemblies

Test points clearly marked; possible to test equipment when product in use���x�x�x��

















CHECKLISTS 4: TECHNICAL GUIDELINES





	

4.1	DESIGN FOR RECYCLING



Consider the following where the design strategy is for recycling; also consider ‘design for re-use’ as components will ultimately reach the end of their working lives



Design for manual and mechanical dismantling

Some manual dismantling will normally be required to remove the components intact.

Mechanical dismantling (shredding) is possible as long as the resulting material streams can be separated efficiently and there are no hazardous materials or components which could cause contamination

Manual dismantling is normally more costly than mechanical but gives higher yields

The optimum may be  a mixture eg manual for high value or hazardous components and large parts, and shredding the remainder

The optimum may be determined by practical trials, economics and regulation; information may usefully be provided to recyclers�

Design for reverse assembly or brute force

If a product is designed for reverse assembly it will be easy to replace failed parts to extend its life or make it suitable for re-use. In this case it is important to

make fastening points accessible, visible and clearly marked

use screws in place of rivets

standardise screw heads

use a simple component orientation

For brute force disassembly it will be important to

provide for grasping parts

use a simple connection eg integral clips or snap fits, with break points at defined positions

The cost of separating different types of materials and components may be minimised by grouping non-recyclable or hazardous components, identifying break points to snap off a non-recyclable part, or using small throw-away inserts



Use fewer material types

Recycling is easier if the product does not have to be fully dismantled

Fewer materials

reduces production costs through economies of scale

allows easier assessment of environmental impact

increases the volu
me and value of material at 
‘
end of 
life
’
�

Select compatible polymers

Ideally the same polymer should be used throughout a product

If this is not possible compatible types should be used: these do not need to be separated for recycling since the resulting blend will be a usable alloy eg polycarbonate (PC) and ABS (see list below)

Screws and fastenings should be made of the same material as the parent part�

Avoid contaminants such as labels and adhesives

Unless labels and adhesives are compatible with the moulding polymer they should be avoided

Information can be moulded onto a product using surface finish to increase visibility, or laser printed directly onto the moulding

Painting or electroplating of plastics should be avoided

If a label is used it should be of a material compatible with the moulding


Ultrasonic welding, heat staking and spin welding, hot plate or hot gas welding can be used�



Identify polymers

Maximising the value of polymers requires identification of and dating the material

This can be done by an in-mould code and/or bar code, displaying the material category as PC, PE, ABS etc., and including additives, colour and the number of recycling cycles, as in ISO 1043 on acronyms and ISO 11469 on marking components�

Polymer compatibility

Consider the following compatibility levels in selecting polymers

Excellent

   Any combination of LLPE, LLPDE, ULPDE/VLDPE, EthyleneCopolymers, HDPE

PP and ULDPE/VLDPE (depending on composition)

EPM/EPDM and PP

EPM/EPDM and ULDPE/VLDPE (depending on composition)

ABS and SAN

PA and EthyleneCopolymers (depending on composition)

PA and EPM/EPDM (depending on composition)

PBT and PC

PET and PC

SBS and PS (general purpose, high impact)

Good

PP and LLDPE

PP and EthyleneCopolymers

PVC and SAN

PVC and EthyleneCopolymers (depending on composition)

PC and SAN

PC and ABS

PMMA and SAN

PMMA and ABS

PMMA and PVC

PMMA and PC

PBT and EthyleneCopolymers (depending on composition)

SBS and ABS

Fair

EPM/EPDM and EthyleneCopolymers

PVC and ABS

PMMA and EthyleneCopolymers

PET and PA

PET and PBT

PET and EthyleneCopolymers (depending on composition)

SBS and SAN

SBS and PVC

SBS and PA

Incompatible

Any combination of the above materials not listed above as excellent, good or fair







4.2	PRINTED CIRCUIT BOARD (PCB) DESIGN



Introduction



Choose material for bare boards to minimise environmental impacts during the whole life cycle

alumina can be used for hybrid assemblies but beryllium-containing substrates should be avoided where possible on environmental and health and safety grounds

commonly selected materials are: 

Epoxide woven glass fibre copper clad (FR4)

Phenolic cellulose paper copper clad (FR2)

Epoxide cellulose paper copper clad (FR3)

Composite-epoxide paper core epoxide glass outer layers (CEM1)

Woven glass filaments and PTFE resin copper clad

Non-woven glass and PTFE resin copper clad

brominated flame retardants should not be incorporated into any materials

the chosen solder should be compatible with ‘no-clean’ fluxes and should preferably be lead free


Minimum wastage can be achieved by:



using board sizes which fully utilise standard blank material sheets

minimising the amount of copper removed from the board (reduces waste and prolongs the life of the etchant)

using surface mount assembly (this consumes less material than through hole plated technology, reducing total materials by 50% and lead by 90%)�

Assembly�

The PCB should be assembled using minimum energy and in a way that causes least pollution

Cleaning should not be necessary before assembly, but if required, controlled aquous and/or ultrasonic agitation are the methods with least environmental impact

CFCs and 1.1.1 trichlorotheane
 (ozone-depleting substances OD
S) should not be used (their production has ceased under EU legislation) 

HCFCs, HFCs and HFEs are permitted but should be avoided or phased out (beside being ozone depleters they are powerful greenhouse gases); consider using aquous, semi-aquous or no-clean methods 

NB drying requires energy

Emissions from cleaning plant should be minimised through good plant and work practices, and recycled where possible

Minimise emissions from soldering plant by volatile organic compound (VOC) - free or low activation fluxes in conjunction with nitrogen inerting

Filter unavoidable emissions to remove flux fumes

Consider using reflow soldering processes which use less flux than wave soldering processes

Use ‘no-clean’, low residue non-corrosive fluxes if low activation fluxes are not viable. These can be left on the PCB after assembly and often do not require removal using solvents (though some cleaning may be required for other reasons eg solder ball removal)

Recycle etching, plating and other process chemicals where possible

Boards scrapped during production should be processed to recover copper, gold and other valuable metals, where economic

Recycle tin, lead, bare boards and other production waste in a safe  manner

Replacing ammoniacal etchant with copper chloride is cheaper and saves on the use of tin/lead�

‘Design for disassembly’�

Surface mount assembly makes it easier to remove components using hot air guns

Plugs and sockets allow easy disassembly (but may give reliability problems)

Avoid conformal coating which make it difficult to remove components

Label or identify 
all components where possible (
manufacturers of small surface mount components should consider marking them)

Design PCBs containing batteries for easy removal for recycling (in accordance with EEC Directive 91/157/EEC, Batteries and Accumulators Containing Certain Dangerous Substances)





   





4.3	COMPLIANCE WITH THE PROPOSED DIRECTIVE ON WASTE 

	FROM ELECTRICAL AND ELECTRONIC EQUIPMENT (THE ‘WEEE’

	DIRECTIVE)



The following guidelines are summarised from the Second Draft (July 1998) of the proposed Directive which is subject to continuing consultation and revision. The target date for implementation in national legislation is January 2004



Article 1: Objectives 



The Directive sets out measures, first, for the  prevention of waste from the above; second, for re-use, recycling and recovery; and thirdly for minimising the risks and impacts to the environment associated with the treatment and disposal of ‘end of life’ electronic and electrical equipment; also to harmonise national measures and avoid obstacles to trade and the internal market.



Article 2: Definitions

Article 2 defines equipment covered and provides other definitions. Equipment covered means equipment designed for use at not greater than 1000V ac or
 
1500V dc and under the following categories (Annex 1A):

Large household appliances

Small household appliances

IT equipment

Telecommunication

Radio, TV,electroacoustic, musical instruments

Lighting equipment

Medical equipment systems

Monitoring and control instruments

Toys

Electrical and electronic tools

Automatic dispensers

Consumables relating to the above are also covered (Annex II) and include
:



-               
records and tapes


-		    
ink and toner cartridges


            
-
                
straight and compact fluorescent lamps, high intensity discharge lamps,                   
   	
including high and low pressure sodium lamps and metalhalidelamps





The Directive applies directly to suppliers of relevant equipment, and, by implication, applies indirectly to suppliers of components and assemblies. It is not yet clear whether the Directive will apply directly to suppliers of components and assemblies.







Annex II sets out futher categories as follows:



1.Large household appliances�2.Small household appliances�3. IT equipment

��Large cooling appliances for professional use

Refrigerators

Freezers

Washing machines

Clothes dryers

Dish washers

Electric stoves

Electric hot plates

Microwaves

Heating appliances

Electric heaters

Electric fans

Air conditioners�Vacuum cleaners

Carpet sweepers

Irons

Toasters

Fryers

Coffee grinders

Electric knives

Coffee machines

Hair dryers

Tooth brushes

Shavers�Main frames

Minicomputers

Printer units

Personal computers (inc CPU, mouse, screen and keyboard)

Lap top computers (inc CPU etc)

Note book and note pad computers

Printers

Copying equipment

Electrical and electronic typewriters

Pocket and desk calculators��4. Telecommunication�5. Radio, TV,electroacoustic,        musical instruments�6 Lighting equipment

��User terminals and syatems

Fax

Telex

Telephones

Pay telephones

Cordless telephones

Cellular telephones

Amswering systems�Radio sets (clock radios, radio-recorders)

Television sets

Video cameras

Video recorders

Hifi recorders

Audio amplifiers�Luminaires

Other lighting equipment��7.Medical equipment systems�8. Monitoring and control instruments�9. Toys��Radiotherapy equipment

Cardiology

Dialysis

Pulmonary ventilators

Nuclear medicine

Laboratory equipment for in-vitro diagnostics

Analysers

Freezers�Smoke detectors

Heating regulators

Thermostats

Clocks

Scales�Game boys

Other electrical or electronic toys

��10. Electrical and electronic     tools�11. Automatic dispensers���Drills

Saws

Sewing machines�Automatic dispensers for hot drinks, cold bottles/cans, solid products

���



Article 3: Scope 

This Directive will apply regardless of when equipment was put on the market.



Article 4: Measures(by Member States) to improve recycling 

Includes  measures to..…

1……….minimise the use of dangerous substances…..

2……….improve recycling

a)………promote the design and production of electrical and electronic equipment…..

facilitate, repair, possibility to be upgraded, re-use, dismantling, recycling…….encourage the producers to increase the use of materials which can be easily recycled.

b) ensure that producers use common component and material coding standards…to facilitate re-use and recycling   …… ensure that ISO 11469… is applied to plastic parts weighing more than 25 grams

3… promote European standards on design….

4. ….use of lead, mercury, cadmium, hexavalent chromium and halogenated flame retardants is phased out by 1 January 2004, except in exempted applications in Annex III  as follows:



Annex III Exempted applications of lead, mercury, cadmium and halogenated flame retardants��Mercury in compact  fluorescent lamps not exceeding 4mg per lamp��Mercury in  straight fluorescent lamps not exceeding 15mg per lamp��Mercury in lamps not specifically mentioned in this Annex��Mercury thermometers used to perform specific analytical tests according to established standards��Equipment for the calibration of platinum resistance thermometers using the triple point of mercury��Lead as radiation protection��Lead in glass of cathode ray tubes, light bulbs and fluorescent tubes��Halogenated flame retardants where the relevant fire safety standard can technically not be achieved through the use of other types of flame retardants��

Article 5: Separate collection

Sets out requirements for producers and distributors to arrange return of goods suitable for re-use/recycling, also targets for separate collection.

Article 6: Pre-treatment and treatment

Sets out requirements for pre-treatment and treatment operations, including permitting.

Article 7: Recovery

Sets out requirements for producers to set up systems for recovery of separately collected ‘end of life’ equipment, including target rates of  component, material and substance re-use and recycling, by 1 January 2004, for the various categories of equipment 



Equipment category�Target recycling rate

(mimimum % by weight)��Equipment containing CFCs, HCFCs, HFCs�90��Category 1 (large household appliances) except equipment containing CFCs, HCFCs, HFCs�90��Categories 2,3,4,5,7,8,9,10�70��Gas discharge lamps�90��Equipment containing a CRT�90��

Clause 3 sets out the method for Member States to calculate recycling rates based on materials sent to recyclers



Clause 4 requires Member States to promote the recovery of energy fr
om 
‘end of 
life
’
 equipment without prejudicing recycling rates



Clause 5 encourages producers to integrate an increasing quantity of recycled or used material …. and to take this into account with regard to national legislation on public procurement. Member States shall ensure that the share of recycled plastic in new electrical and electronic equipment amounts to at least 5% of the total plastic content by 1 January 2004.



Articles 8-13

Article 8 covers financing, Articles 9-11 cover information to be provided by producers to, respectively, users, recyclers and authorities. Articles 12 and 13 cover management plans and reporting















































































CHECKLISTS 5: APPLICATION CHECKLISTS



5.1	SUMMARY CHECK: DESIGN FOR RECYCLING



No�Checkpoint�Y�N�N/A�Comments��A�Design for recycling materials and components������1�Has the number of different materials been  limited where practicable?

Are all plastic parts greater than 50g marked to ISO 1043 and ISO 11469?

Have surface coating been avoided?


Has the product part count been reduced and by how much?

Have pigmented plastics been avoided where aesthetics are not a concern?

Have recycled plastics been used wherever practical?

Has the product been designed so that it can be upgraded?

Can any value be obtained from the return of parts to the supplier?

Are high value components grouped together on the PCB?

Is there a disposal manual or information indicating which parts are recyclable and how to process them?

Does the manual/information give special instructions for disposal of hazardous material?������B�‘Design for disassembly’�������Are value parts easily accessible?

Have nuts and bolts been avoided?

Are moulded-in inserts made of compatible materials?

If incompatible materials have been used, can the inserts be easily broken off?

Can assemblies and components be removed with a standard tool?

Have ‘break out’ points been designed into mouldings?

Are all screws which are in contact with mouldings easy to get at?

Have deep access holes for screws been avoided?

Have snap fits been used where possible?

Have common fasteners been used?

Have adhesives, labels, adhesive-backed foams and paints been avoided?

Is there a dismantling manual or information?

������







5.2	GENERAL ECO-DESIGN CHECKLIST



For each issue or life cycle stage consider appropriate design objectives or attributes, and whether these have been met or adequately considered.



No�Design considerations�Y�N�N/A�Comments��A�ENVIRONMENTAL CONCERNS/ISSUES������1�Are the environmental aspects/impacts of the

component/assembly or design  judged to be significant (ie of actual/potential concern) by virtue of

Regulatory requirements  (eg draft WEEE  Directive see A.2  below)

Customer requirements

Environmental load (eg quantity, toxicity, energy consumption)

Other



Considering

Materials sourcing 

Manufacture and distribution 

Use

‘End of life’

������2�Is the WEEE Directive potentially relevant? 

(see Checklists 4.3and 5.3)

Relevant appliance applications

Relevant hazardous substances

Plastic parts weigh more than 25grams?

(require materials coding)

The component/assembly creates other 

        problems for ‘end of life’  disassembly,  

        recovery, recycling or disposal?

      (Is disassemly easy? Are materials recyclable)

������B�SYSTEM DESIGN

Have the following been considered?������1�Design for simplicity

reduced complexity of    enclosures and assemblies

fewer parts

multifunctional parts eg single fastener

using common parts in different designs������2�Design of multifunctional products

parallel (several purposes

       for same product)

sequential (product retired  to

        secondary use)������3�Design for source reduction

(reduced mass)

reduction of physical 

dimension

lighter weight materials

thinner enclosures

reduced mass of key components

reduced weight or complexity of packaging

electronic documentation������4�Design for longevity

-     is longevity feasible?

-     does durability mean denser

      materials and compromise 

      disassembly and recovery?�������������C�MATERIALS SOURCING������1�Are recycled materials specified where possible?

for product materials

for packaging

Is this economically and technically feasible?������2�Are scarce resources avoided?������3�Are materials form environmentally responsible raw material conversion, manufacturing processes or suppliers?������4�Are hazardous materials minimised/avoided?�������������D�MANUFACTURING AND  DISTRIBUTION

������1�Is the component/assembly designed  for energy conservation

 in manufacture

 in distribution logistics������2�Is the component/assembly designed for

waste minimisation in manufacture

Are usable containers used?������3�Is the component/assembly designed to minimise the following in the manufacturing process 

-      air  and water pollution

water use

materials use

other environmental effects�������������E�USE

Is the product designed for������1�Minimum power consumption in use?������2�Minimum packaging?������3�Minimum consumable use?������3�Minimum waste consumables in use (eg batteries)?������4�Serviceability (replacement of parts without

disposing of whole assembly or equipment)������5�Longevity ? ������6�Durability ? 

Does durability mean denser materials and compromise disassembly and recovery������7�Accident prevention������F�‘END OF LIFE’:
 
Design for re-use, disassembly and recycling������1�Is component recovery feasible?

Is there a market? 

If so, has design for disassembly  and component recovery been considered, including

Design for non-destructive removal

Design for speedy diagnosis and refurbishment

Design for closed loop manufacturing

Design for use in secondary applications������2�Is material recovery feasible or required?

- Is there a market for the material?

- Is there separation and recycling technology and infrastructure?

- Is there any other requirement for material separation (eg removal of hazardous materials before disposal)?

If so has design for disassembly, separability and material recovery been considered, wherever possible  and without compromising safety and performance?

Consider the following������3�Have the following been
 specified or achieved?




a) 
Materials


-  Material combinations compatible for

     recycling

-  Use of recyclable materials (or at least 60% of the total)

-  Grouping hazardous or non recyclable components

-  Aluminium in preference to steel

- ‘Commonly used’ rather than ‘exotic’ materials

- Thermoplastics in preference to thermosetting materials  (eg rubber, GRP, CF composites)

- Use of compatible polymers (eg PC and ABS)

-  use of integral finishes and labels



b) Assembly/ disassembly methods

Is the component/ assembly designed for ease of assembly and for separability? 

-   Simple component mechanisms and orientation

-  Provision for grasping parts

-  Use of screws in preference to rivets

- ‘Snap fit’ or spring clips in preference to threaded fasteners where possible

-   Common fasteners

-  Fastening points accessible, visible and clearly marked

-   Use of standard screwheads

-   Screws which are in contact with

    mouldings easy to get at

-  Use of alternative bonding methods

-  Use of detachable leads and push in plugs rather than solder

-  Value parts easily accessible?

-  Moulded-in inserts made of compatible 

   materials

-  Where incompatible materials have been

    used, inserts easily broken off?

-  Assemblies and components  removable 

    with a standard tool?

-  ‘Break out’ points been designed into 

   mouldings?

c) Information

-  Material coding symbols moulded into plastic parts in accordance with ISO 11469

-  Type and grade of cast  materials moulded or stamped on items as appropriate, and located

    such that subsequently not machined off?

-  Non-toxic substances in preference to 

   toxic

-  Toxic substances labelled

-  Integral finishes and labels

-  Stamping, engraving, moulding, etc in preference to labelling

-  Instructions/ information to customers, equipment producers, recyclers on dismantling������4�Have the following been minimised?

-  Component count

-  Material mass

-  Number of different materials

-  Non-recycable materials

-  Number of connection points

-  Number of fasteners

-  Number of fastener variations

-  Fasteners of materials compatible with

    parts connected

-  Screw connections?

-  Numbers and types of screws 

-  Adhesives and welds between 

    components which may be separated or   

    between incompatible materials������5�Have the following been avoided ?

- Mechanisms which complicate

    assembly/disassembly

- Moulded-in metal inserts/parts in plastics

- Nuts and bolts

- Deep access holes for screws

- Dissimilar metal inserts  in aluminium

- Adhesives incompatible with the parts being joined

- Thermosetting materials 

- Painted parts

- Use of labels on recyclable items

-  Adhesive-backed foams������







5.3	‘WEEE’ DIRECTIVE CHECKLIST



Questions/issues�Y�N�N/A�Comments��General������1    Is the product or end application covered by  the WEEE Directive?������ One of or a component of the following where the application is not greater than 1000V ac or 1500V dc)

Large household appliances

Small household appliances

IT equipment

Telecommunication

Radio, TV, acoustic, musical

Lighting equipment

Medical equipment

Monitoring and control

Instrument

Toys

Electrical/electronic tools

Automatic dispensers

Consumables related to above������Does the product contain, or 

potentially contain the following

material (not exempted under Annex III)

-      Lead (except in CRTs)

Mercury

Hexavalent chromium

Cadmium

PCBs

Halogenated flame retardants

Radioactive substances

Asbestos

Beryllium



Do plastic parts weigh more than 25grams?

(require materials coding)������ENVIRONMENTAL ISSUES/

CONCERNS������What are the main concerns relating to end-of-life waste from the product eg

Hazardous materials

Recycled materials content

Materials recyclablity������DESIGN OBJECTIVES/ATTRIBUTES

Apply general eco-design checklist as appropriate������What are the main design objectives/ attributes sought?

Design for

-  Longevity, including durability and

    secondary use

- Source reduction (reduced mass)

- Low toxicity (avoidance of hazardous 

   substances except in exempted

   quantities)

-  material and/or component recovery

-  separability of hazardous components or

   materials

-  disassembly������

































































































6:  USEFUL ADDRESSES 







Some useful sources of relevant information and advice in the UK are as follows



The Centre for Sustainable Design 

The Surrey Institute of Art and design, University College

Falkner road

Farnham

Surrey

GU9 7DS

Tel: 01252 892772



Carries out research into eco-design management and application, produces reports manuals and guidelines, carries out training, and organises seminars and conferences. 

It also has wide links to other UK and international centres. Its manual ‘Ma
nag
ing Eco-Design’
 
is the core reference for the set of checklists in the guide.



The Industry Council for Electronic Equipment Recycling

A cross-industry group set up to encourage recycling and re-use of 
 
‘end
 of 
life
’
 equipment. It aims to find economically and environmentally sound solutions through the collaborative efforts of industry, government and consumers. It publishes a guide


 
‘Design for Recycling Electronic and Electrical Equipment’ which has been extensively drawn on in preparing these checklists.



ICER

6 Bath Place

Rivington St 

London EC2A 3JE

Tel 0171 729 4766 



The Design Council:

Services include materials information, recommendations on design consultants and publications on best practice.

Haymarket House

1 Oxenden St

London SW1Y 4EE �Tel 0171 208 2121



4.	British Plastics Federation:


Publishes a directory of plastics recyclers and operates 


  
          
an advisory service.

	Address as for ICER. 

            Tel 0171 457 5000



5.	British Secondary Metals Association

	25 Park Rd,

Runcorn

Cheshire WA7 4AS 

 Tel 01928  572400



6.	The Chemical Industries Association

	Kings Buildings,

	Smith Square

	London SW1P 3JJ  

            Tel 0171  834 3399



Metal Finishing Association

Provides advice on various kinds of coatings, and information about suppliers.

27 Frederick St

Birmingham B1 3HJ 

Tel 0121 236 2657



Stainless Steel Advisory Centre

Provides advice on selection, design and surface finishing of stainless steel.

PO 161

Shepcote Lane

Sheffield S9 1TR 

Tel 01742 440060








9. 	
Other sources: 




A variety of information and guidelines on eco-design is available from academic and commercial sources in the UK and internationally, in paper and software form, and through consultants. Much of this relates to life cycle assessment (detailed assessment of life cycle impacts) rather than practical eco-design. In some cases software is downloadable.



Many sources, academic, government (Dti,
 DETR) commercial (consultants),
and business/ environment (eg The Environment Council, Business in the Environment and local environment-business clubs) are available for general environmental information and advice.



Any life cycle information obtained needs so be used with caution as it is often generalised, while to have a full tailored assessment carried out can be expensive and time-consuming. Ultimately design priorities will be based on judgement.





















