Smart ecoDesign

Energy Using Devices (EuP)

Eco-design Checklist

For Electronic Manufacturers, ‘Systems Integrators’, and Suppliers of Components and Sub-assemblies

Issue 1

[image: image3.jpg]ASIA PREB ECO

* X %
* *
* *

* *

* 5k

EUROPEAID
CO-OPERATION OFFICE




Author: Graham Adams, seeba co-ordinator

Checked and Approved by: Martin Charter, Director, CfSD

	[image: image1.jpg]gege

asia eco-design electronics




	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 for the Creative Arts and
can under no circumstances be regarded as reflecting the position of the European Union.




Contents

41.
Introduction


5Overview of the EuP Directive


5Background


7Implementation Measures


8Eco-design Requirements


9Conformance


10Initiatives for SMEs


12Other Relevant Legislation


12Directive 2002/96/EEC:


12Directive 2002/95/EC:


12Directive 76/769/EEC:


12Directive 67/548/EEC:


13Directive 2002/44/EC:


13Basic Overview of Eco-design


13Objectives of this Document


152.
Checklist Principles


15Advantages and Limitations of Checklists


15Checklists in this Guide and their Application


15Checklist 1: Management System


16Checklist 2: Identification of key environmental aspects


16Checklist 3: Material selection and use


16Checklist 4: Manufacturing


16Checklist 5: Packaging, transport and distribution


16Checklist 6: Installation and maintenance


16Checklist 7: Product Use


17Checklist 8: End-of-life


17Checklist 9: Conformance Declaration


183.
Checklists


18Checklist 1: Management System


18Introduction


18Preparation for the EuP


20Internal Design Control


22Environmental Management System


24Checklist 2: Identifying Key Environmental Aspects  to be used in the Ecological Profile


26Checklist 3: Raw material selection and use


27Consumption of materials, energy, water etc.


28Anticipated emissions to air, water, or soil


29Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.


29Expected generation of waste material


30Possibilities for reuse, recycling and material recovery.


31Checklist 4: Manufacturing


31Consumption of materials, energy, water etc.


32Anticipated emissions to air and water


33Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.


34Expected generation of waste material


34Possibilities for reuse, recycling and material recovery.


35Checklist 5: Packaging, transport and distribution


35Consumption of materials, energy, water etc.


35Anticipated emissions to air, water, or soil


36Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.


36Expected generation of waste material


36Possibilities for reuse, recycling and material recovery.


37Consumption of materials, energy, water etc.


37Anticipated emissions to air, water, or soil


38Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.


38Expected generation of waste material


39Possibilities for reuse, recycling and material recovery.


40Checklist 7: Product Use


40Consumption of materials, energy, water etc.


41Anticipated emissions to air, water, or soil


41Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.


42Expected generation of waste material


42Possibilities for reuse, recycling and material recovery.


42
Give clear instructions with the product and consumables on what to do with packaging, and the products/consumables at end-of-life.


43Checklist 8: End-of-life


43Anticipated emissions to air, water, or soil


43Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.


44Expected generation of waste material


44Possibilities for reuse, recycling and material recovery.


47Checklist 9: Conformance Declaration


484.
Appendices


48Appendix 1 – Plastic Compatibilities at End-of-life


50Appendix 2 – LCA and Eco-design Tools



 

1. Introduction

This document is intended to help companies prepare for the European Energy using Products Framework Directive 2005/32/EC (EuP Directive). However following the checklists does not mean that a company will be EuP compliant since it is only when the Implementation measures for different groups of products are published that the actual requirements for a particular product group will be known. It is recommended that companies keep themselves up to date with EuP developments

(See www.europa.eu.int/comm/energy/demand/legislation/eco_design_en.htm)

The EuP Directive will mean a huge shift for many companies on how they design and launch their products and it will take considerable time for them to prepare for it. The first Implementation measures are expected to become EU law at the end of 2007. The checklists in this document are designed to help companies prepare so they are capable of meeting those requirements. In particular companies should be using them to help them modify their management systems and ensure the skills and resources are developed within the company to handle it. Companies prepared for the EuP Directive will have a tremendous advantage over those not prepared.

At the time of writing, fourteen product-related studies have been commissioned by the EC. It is recommended that companies monitor the appropriate project websites to ensure they that are kept up to date with results of studies as they are completed 

(See www.europa.eu.int/comm/energy/demand/legislation/eco_design_en.htm)

The checklists in this document will evolve as the analyses of the different products on the priority list are published and the different standards start to become available.

One of the major challenges in writing the checklists in this document has been to marry the list of items in the main EuP legislation text with the methodology used by VHK and now being used by the priority products task forces. The former takes a more of an eco-design approach which is more understandable to most companies, whilst the second takes an Lifecycle Assessment (LCA) [simplified] approach which is more in line with the way academia and corporate business operate. It should be noted that the methodology developed by VHK is meant as a tool for each product study task force so the Commission has a common baseline to compare the environmental impact of completely different types of products. However there is some discussion that because each project manager has been instructed by the EC to use the VHK approach, that aspects of the methodology will be seen in the EuP Implementation measures.

In addition to the above, use of highly simplified standardised data as currently proposed, will also almost certainly result in some debatable results. As an example the most critical item with regards to environmental impact in electronics is often the printed wiring board (PWB). The impact of this can also be greatly influenced by the design. The figure below shows the analysis of a real PWB using standardised data, and it can be seen that generally the largest environmental impact is from the materials rather than the process producing the part. However when the material’s data in the figure is examined in detail, the results show that 96% of the material energy figure comes from the use of gold flash. The EuP standardised figures for gold plating are far higher than those generally used by industry, whilst there is no standardised data at all for the flame retardant TBBA which forms 8% by weight of the total board. The danger is that misleading results will result if the wrong emphasis is placed on the Implementation legislation. What is urgently needed is a comprehensive list of standardised data which industry as a whole accepts.
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It is not suggested that the design checklists in this report are fully married up successfully with the EuP methodology but it is believed a good `start has been made. 

Any feedback or comments on the checklist are welcomed.

Overview of the EuP Directive

Background

The EuP Directive was published in the European Union official journal on the 22nd July 2005. Member States are supposed to transpose it into national law by the 11th August 2007. It is based on article 95 so the requirements should be identical for all member countries. It creates a framework for the integration of various environmental aspects, such as energy efficiency, hazardous substances, water consumption or noise emissions, into the design of energy using products.

Initially there were 2 pieces of legislation in preparation:

· Framework directive on impact on the environment of electrical and electronic equipment" (EEE), which was based on Life Cycle Thinking, allowing the manufacturer to find the optimal balance between economic, social, technical and environmental requirements when designing his products.

· Framework directive on energy efficiency for end use equipment (EER), aimed to help commitments under the Kyoto protocol on combating climate change. The aim of this proposal was to set specific requirements for energy consumption of products targeted in so-called "implementing measures".

On the 1st August 2003, the two draft directives were combined to become the EuP directive. It tries to combine the original principle of life cycle thinking with the setting of more specific requirements in the EER.

The EuP directive came about because it was estimated over 80% of all product-related environmental impacts are determined during the product design phase. The EuP directive states in the introduction:
‘Action should be taken during the design phase of EuPs since it appears that the pollution caused during a product’s life cycle is determined at that stage, and most of the costs involved are committed then.’
Energy using products account for a large proportion of the consumption of natural resources and energy used within the EU.

The directive applies to products that use electricity, fossil fuels or renewable energy sources during its use stage of the life cycle. It also applies to products used for generation, transfer or measurement of energy, and parts dependent on energy input supplied to end-users as individual parts if they can be assessed for environmental performance. Component and sub-assembly manufacturers may under the implementing legislation have to supply material composition and energy/material consumption data to the EuP producer.

There are some exemptions. They are:

· Transportation vehicles for people or goods. E.g. cars, trucks, ships, aeroplanes and rail.

· It is not clear whether the above includes agricultural and construction equipment that can move.

The EuP is a framework directive. The framework sets a template for legislation on specific product groups. The specific product groups will follow the parts of the template that are applicable to those groups. The framework will then allow the rapid implementation of legislation on products under the scope of the EuP in a standardised manner. It should be noted the EuP Directive will not directly create legal obligations and requirements for manufacturers. This will happen only when the implementing measures are adopted.

Implementation Measures

Implementation measures can be either self regulation by an industry, or legislation. If self regulation is used it will have to demonstrate it is effective and satisfy the following:

· Open to all countries for participation in preparation and implementation.

· Provide positive improvements to the eco performance of EuPs.

· Represent a large majority of the industry for the relevant sector.

· Have clear measurable objectives, including time span and use of scientific data to develop the indicators.

· Be transparent. Stakeholders including EU states, NGOs, industry, and consumer associations must have access to interim and final reports.

· Have good monitoring system with independent inspectors.

· Cost effective, especially with regards to monitoring.

· Consistent with economic/social dimensions of sustainable development

· Compatible with external factors e.g. market pressures, taxes etc.

There will be 2 types of implementing measure requirements called specific and generic requirements. Specific requirements will have specific measurable targets set which companies will have to meet. This could be for example a value for maximum energy consumption on standby mode, or a maximum threshold set for a hazardous substance.

Generic requirements have no targets but a company is expected to demonstrate they have addressed it in their product launch process. These requirements will be taken from the complete list of generic requirements in the EuP.

Energy using products (EuPs) will be targeted if they meet the following criteria:

· Sales in the EU greater than 200,000/year

· Have a significant environmental impact as set out in EU decision 1600/2002/EC

· Have significant potential for improvement 

Products in most of the WEEE categories are likely to be targeted as nearly all of them meet the above requirements.

A range of products have already been identified for priority action on introducing implementation measures. These are:

· Heating and water heating equipment

· Electric motor systems

· Lighting

· Domestic appliances

· Office equipment

· Consumer electronics

· Heating ventilating air conditioning system (HVAC)

Separate implementation measure reducing stand-by energy use for a range of products will also be introduced. The target products have not yet been specified. The commission will introduce implementing measures after consultation for the above listed products most probably in 2007.

In parallel to the above a 3 year working plan will be produced before the 6th July 2007 setting out a list of additional product groups to be given priority for the adoption of implementing measures. The plan will be periodically updated.

Eco-design Requirements

Specific eco-design requirements are set target values that must be met by the EuP as set out by the implementation measure. The commission will carry out technical, environmental and economic analysis on representative EuPs and identify technical options for improving the environmental performance. From this the specific requirements will be formulated. The date of entry will take into account the time normally required to redesign an EuP.

As mentioned previously generic eco-design requirements look at the whole ecological profile with no specific limit values on a particular environmental aspect. The minimum scope is set by the implementing measures with priority given to what can be most influenced by product design. These measures will be decided by a committee still to be formed by the Commission. It will where appropriate decide:

· Relevant eco-design parameters from the full list.

· The information supply requirements from the full list

· The requirements for the manufacturer from the full list.

An environmental assessment of a representative model looking at inputs/outputs as measurable quantities that occur throughout the life cycle will need to be done. Manufacturers use this assessment to improve environmental performance during product design against benchmarks set by the EU commission. The design should be a balance between different environmental aspects and other requirements in safety, health, quality, performance, manufacturability, marketability and costs, whilst complying with relevant legislation.

The following lifecycle phases, where they relate to design will be required to look at:

· Raw material selection and use

· Manufacturing

· Packaging, transport and distribution

· Installation and maintenance

· Use

· End of life (e.g. end of its first use – reuse- recycling - until final disposal.)

The following environmental aspects of each phase will be assessed where relevant for:

· Consumption of materials, energy, water etc.

· Anticipated emissions to air, water, or soil

· Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.

· Expected generation of waste material

· Possibilities for reuse, recycling and material recovery taking into account 2002/96/EC (WEEE directive)

Where appropriate the following should be used to evaluate the environmental aspects for potential eco-design improvements that can be made:

· Product weight and volume

· Recycled material content and incorporation of used components

· Consumption of energy, water etc through the lifecycle

· Use of hazardous substances (As per directives 67/548/EEC, 2002/95/EC, and 76/769/EEC)

· Quantity and nature of consumables needed for use and maintenance

· Ease of reuse and recycling (number of materials/components, disassembly time, complexity of tools, component standardisation etc)

· Incorporation of used components

· Avoidance of technical solutions detrimental to reuse or recycling

· Extension of lifetime (modularity, upgradeability, guarantees etc)

· Amount of hazardous and non-hazardous waste generated.

· Emissions to air, water and soil of hazardous substances, gasses etc.

The following information will need to be supplied by the manufacturer if specified under the implementation measures because they influence the way the EuP is handled, used or recycled by parties other than the manufacturer:

· Design information relating to the manufacturing process.

· Information to be given together with the EuP to consumers on significant environmental characteristics and performance of product so they can make comparisons. 

· Information to consumers on how to install the product in order to minimise environmental impact and ensure optimal life-expectancy.

· Information to consumers on return at end-of-life, upgradeability and period of availability of spare parts.

· Information to treatment centres on disassembly, recycling or end-of-life disposal.

The above to take in to account obligations under WEEE (2002/96/EC)

Conformance

All EuPs covered by an implementing measure will require a documented ecological profile. It is a description with physical measurable values of the inputs and outputs as outlined in the implementing measure. It can include for example material content, energy, emissions and waste for those parts of the life cycle which have a significant environmental impact. The implementing measure may require the ecological profile to be made available to consumers along with the benefits of eco-design.

Each EuP covered by an implementing measure will require having a technical documentation file to demonstrate conformance. The file will cover the both the ‘generic’ and ‘specific’ eco-design requirements. Member States will assume an EuP bearing a CE marking conforms to any implementing measure on that EuP.

EuPs will come under CE marking and companies will have to make a declaration of conformity before their products can be put on the market. Checks on compliance will be required by member states, with samples of products subjected to compliance checks. Member states must provide a means for other interested parties to submit observations on non-compliance of products. This could result in competitors reporting on each other. Manufacturers will have to re-call any non-compliant product from the market. Member states must state the grounds on which non-compliance is based.

The conformity assessment of the EuP is carried out to ensure all the relevant requirements to the applicable implementing measure are being met. The conformity assessment procedures will be specified by the implementing measures Manufacturers can choose to do the conformity assessment either by internal design control, or within a management system

For internal design control, a documentation file for each product which contains the design specification and results is required. A manufacturer must ensure the product is manufactured in compliance with the design specification. The file must contain:

· Product description and intended use.

· Results of environmental studies used to determine design solutions.

· Ecological profile of the product if required by the implementing measure.

· Product design elements relating to environmental design aspects.

· List of appropriate standards and documents.

· Information on the environmental design aspects of the product that has to be supplied to consumers, treatment facilities etc.

· Results of measurements to show requirements have been met. 

If the management system choice is made it will have to include policy, planning, implementation, documentation, checking and corrective actions.

Initiatives for SMEs

The Commission will take into account initiatives to help SMEs integrate environmental aspects including energy efficiency into their designs. Member States will be required to strengthen support networks for SMEs to adopt environmental sound approaches in design. Studies by the Commission in preparing implementation measures will be easily available to SMEs. Guidelines and other specialised documentation will also be available to SMEs

Other Relevant Legislation

The EuP will be used to help enforce other relevant EU documentation. As part of the process of producing the technical documentation file to get conformance to CE marking documented evidence could be required to demonstrate conformance to other directives. The main directives involved are:

Directive 2002/96/EEC:

The ‘Waste from Electrical and Electronic Equipment’ (WEEE) directive calls for information to be given to treatment centres on the location of hazardous substances, and for manufacturers to give information to users on how to dispose of dispose of the product. Documented evidence to demonstrate this is likely to be required for relevant products in the technical documentation file. In addition it is probable that manufacturers will need to show that their product have been designed to economically meet the recycling and reuse targets under WEEE

Directive 2002/95/EC: 

The ‘Restriction of the Use of Certain Hazardous Substances in EEE’ (RoHS)

Directive bans with some exemptions the use of cadmium above a threshold 0.01% of homogeneous material and above 0.1% of homogeneous material for lead, mercury, hexavalent chromium, polybrominated biphenyls (PBB) or polybrominated diphenyl ethers (PBDE). For impacted products the technical documentation file will probably need to demonstrate that these requirements have been met.

Directive 76/769/EEC:

The directive ‘Restrictions on marketing and use of certain dangerous substances and preparations’ contains a large number of restricted or banned components. The technical documentation file will almost certainly require data to show these requirements have been met.

Directive 67/548/EEC:

The directive on the ‘Classification, Packaging and Labelling of Dangerous Substances’ will need to be taken into account when selecting materials and their use reduced to a minimum. This will need to be documented in the technical documentation file.

Directive 2003/10/EC EC:

The directive on the ‘Minimum Health and Safety Requirements Regarding the Exposure of Workers to the Risks Arising from Physical Agents (noise)’ may need to be considered if it is applicable to the product and can be influenced by design

Directive 2002/44/EC:

The directive on the ‘Minimum Health and Safety Requirements Regarding the Exposure of Workers to the Risks Arising from Physical Agents (vibration)’ may need to be considered if it is applicable to the product and can be influenced by design.

Management Methods for Controlling Pollution by Electronic Information Products Order No. 39 China: Bans same substances as RoHS plus labeling on recyclability and safe working life. 

Californian Bills Numbers: SB 20, SB50 and Bill 2202 USA: The first 2 bills Ban the same substances as RoHS on video devices greater than 4 inches diagonally. They also require data and improvement targets for recyclate use and designing for recycling. New bill going through extending scope to the same products as RoHS. 

Bill 2202 which was passed in June 2006 extends the scope of the first 2 bills to the same scope covered by the EU RoHS directive.
Basic Overview of Eco-design

The EuP Directive is the first European directive that takes into account a products complete life cycle. This is often called "cradle to grave" approach. The different stages covered are:

· Extracting and processing raw materials

· Manufacturing

· Packaging, transportation and distribution

· Installation and maintenance

· Product Use

· Reuse, recycling and recovery.

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.

Objectives of this Document

The guide is intended to provide help to those organisations that wish to include eco-design in their product launch process to prepare for the requirements of the EuP directive. 

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 1 reviews the management system required to manage the process. It covers the option of doing this by internal design control or by a management system, whilst checklist 2 covers the identification of relevant issues.

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 eco-design tools, 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.

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.

· 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.

2. Checklist Principles

Advantages and Limitations of Checklists

Checklists are easy to understand, and are often the first tool a company starts to use when getting into eco-design. Their simplicity normally allows for both technical and non-technical personnel to understand them.

The limitations with checklists are that they give a very simplified picture, which can produce misleading results. They also do not document the process for arriving at a result. This makes it both difficult to investigate suspect results and to use that data on future products. 

In most cases companies will have to use other eco-design tools to satisfy the EuP, since checklists only ask the questions and are not an adequate method of documenting the process, as required by the EuP. There is already emerging a simplified life cycle analysis process using standardised data from the methodology studies done for the EU. Tools are under development using this process and data. Specialist consultancy or other assistance may be needed in some cases. Some sources of help and information are also provided.

Checklists in this Guide and their Application

Checklist 1: Management System

Companies have two options for managing the EuP. The first option is Internal Design Control and is for companies without EMAS or ISO14001. The second is using a company’s management system. It is not clear at this stage whether companies with just ISO9001 can take the second approach, but this should not be a big issue, since putting it under ISO9001 and satisfying all the requirements of doing it under a management system should also cover the internal design control requirements.

For companies with both an environmental and quality management system it is recommended that companies look seriously at combining the two. Not only can this result in substantial cost savings, but help the integration of eco-design into the product launch process, as the EuP requires.

In order to use this section, first decide on whether internal design control or management system option is the most appropriate for your company. Next go through each of the items in the relevant checklist to determine what actions are needed.

Checklist 2: Identification of key environmental aspects

For the product under consideration the key environmental aspects that can be substantially influenced at the design stage need to be identified. These will eventually come from 3 sources:

· The EuP implementation legislation on that product

· The customers for the product

· Internal environmental targets.

Prior to the implementation legislation being passed companies can only make a rough prediction on what they need to look at. Checklist 2 attempts to do this.

Checklist 3: Material selection and use

There are a number of checklists in this section dealing with the environmental impact from the selection of raw materials. The relevant checklists for the chosen product are determined in checklist 2.

Checklist 4: Manufacturing

There are a number of checklists in this section dealing with the environmental impact resulting from manufacture of the product. The relevant checklists for the chosen product are determined in checklist 2.

Checklist 5: Packaging, transport and distribution

There are a number of checklists in this section dealing with the environmental impact resulting from packaging, transport and distribution of the product. The relevant checklists for the chosen product are determined in checklist 2.

Checklist 6: Installation and maintenance

There are a number of checklists in this section dealing with the environmental impact resulting from installation and maintenance of the product. The relevant checklists for the chosen product are determined in checklist 2.

Checklist 7: Product Use

There are a number of checklists in this section dealing with the environmental impact resulting from the use of the product. The relevant checklists for the chosen product are determined in checklist 2.

Checklist 8: End-of-life

There are a number of checklists in this section dealing with the environmental impact resulting from the end-of-life of the product. The relevant checklists for the chosen product are determined in checklist 2.

Checklist 9: Conformance Declaration

Covers what a company needs to do when making a conformance declaration for CE marking.

3. Checklists

Checklist 1: Management System

Introduction

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 EuP Directive allows companies to choose between either internal design control or via an environment management system. Both approaches require the EuP to be controlled in practical terms by some sort of management system. Since the EuP requires, (it also makes good sense) that environmental aspects of a product design are considered together with costs, quality etc, the author recommends that it is integrated into the existing quality management system. (e.g. ISO9001). Many companies are moving towards a single management system for quality, environment, health and safety and this is a good vehicle to satisfy the EuP requirements and can substantially reduce costs.

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. From this review either the internal design control or integration into the management system can be started to be implemented.

Preparation for the EuP

· Carry out a review of the key EuP implementation issues, separately or as part of an overall environmental review. Address the following:

· What are the reasons and objectives for the company to put in place a system to follow the EuP requirements?

· How far does the current company policy support the requirements of the EuP?

· Is there management commitment?

· What supporting organisation needs to be put in place?

· What are the potential benefits to the company?

· Should the company take the ‘Internal Design Approach’ or ‘Management System Approach’?

· What new responsibilities need to be assigned?

· Who will the company assigned overall responsibility to manage the implementation, and will that person have the authority required for managing it?

· Does the company have the resources, knowledge and skills to implement the EuP requirements?

· Has the company any experience or achievements in eco-design?

· Does the company have the appropriate tools to implement the EuP

When considering how the EuP could impact your products, first look to see if they are on the list of priority products. These products have task forces working on them now to determine what should be included in the implementation legislation. The list is as follows:

· Air conditioning and ventilation in residential properties.

· Battery chargers

· Boilers/water heaters including combi-boiler whether electric, gas or oil.

· Building circulators.

· Commercial & domestic refrigerators/freezers.  Includes vending machines

· Consumer electronics such as televisions and hi-fi

· External power supplies

· Electric motors 1-150Kw including water pumps in commercial premises.

· Fans for ventilation in commercial buildings.

· Imaging equipment such as copiers, fax machines, scanners and printers.

· Lighting. Office and street.

· PCs. Desktops, laptops and monitors.

· Standby and off-mode power losses in EuPs in general.

· White goods such as washing machines and dishwashers.

It can be assumed that for all the above, energy in use will be an important criterion and for most material selection as well. The other planning impact if your product(s) are on the above list is timing. It is safest to assume legislation will be in place by mid 2008. If you are a supplier to companies making any of the above, then you will need to be ready by the end of 2007. It should be noted that the above date does not mean that products put on the market from 2008 will need to be compliant, but from that date companies of affected products should be using the EuP methodology to design and launch new products. It is expected the EU will give a further couple of years to take into account the time to design and launch products.

Next, whether you are on the above list or not look at the following table and mark the boxes you believe are important to your product(s) and satisfy the following criteria:

· It is a significant environmental impact in respect to your product(s)

· It can be significantly impacted by the product design.

	
	Raw material

acquisition
	Manufacturing
	Distribution

(incl. packaging, transport)
	Use

(incl. installation and maintenance)
	End-of-life

	Energy Consumption
	
	
	
	
	

	Water Consumption
	
	
	
	
	

	Material Use
	
	
	
	
	

	Waste Generation
	
	
	
	
	

	Hazardous Waste Generation
	
	
	
	
	

	Emissions to Air
	
	
	
	
	

	Emissions to Water
	
	
	
	
	

	Physical Emissions (noise, vibration, emc) 
	
	
	
	
	

	Other Product Specific
	
	
	
	
	


Produce a costed timing plan for EuP implementation. Take the following into account:

· Whether your products are on the priority list

· Market advantage of being ahead of the competitors in being EuP ready.

· Need for external help

· Extra resources required

· Training of staff

· Which new product to pilot the product launch using the EuP methodology.

Internal Design Control

Internal design control is in affect a management system specifically for the EuP, for those companies that do not have a management system such as EMAS/ISO 14001.

Companies will have to produce a document file for each product that contains the following (The sub-lists are recommendations for inclusion):

· General description of the EuP and of its intended use.
· Company name
· Product name
· Product type number
· Projected date to be put on the market.
· What the product is used for.
· Market: Industrial? Consumer?
· List of features

· Size, weight.

· Drawing or photograph of the product

· The results of relevant environmental assessment studies carried out by the manufacturer, and/or references to environmental assessment literature or case studies, which are used by the manufacturer in evaluating, documenting and determining product design solutions.
· Environmental assessment reviews of existing products.

· Concepts considered and their reviews

· Competitor analysis
· Other external case studies

· EU targets impacting the product.

· The ecological profile, if required by the implementing measure, where ecological profile’ means a description, in accordance with the implementing measure applicable to the EuP, of the inputs and outputs (such as materials, emissions and waste) associated with an EuP throughout its life cycle which are significant from the point of view of its environmental impact and are expressed in physical quantities that can be measured.

· Use requirements of the implementation measures and the checklists in the following sections to produce the ecological profile template for products.

· Produce one template for each relevant implementation measure.

· Template should include:

· Requirements of implementation measure

· Input values and reference to supporting documents showing how they were arrived at.

· Output values and reference to supporting documents showing how they were arrived at.

· A clear indication that all implementation measures requirements have been met.

· Use of this assessment to evaluate alternative design solutions and the achieved environmental performance of the product against benchmarks.

· Elements of the product design specification relating to environmental design aspects of the product.
· Customer product environmental requirements
· Internal company wide product environmental requirements.
· Product environmental design requirements emanating from Contract Review.  
· A list of the appropriate standards referred to in Article 10, applied in full or in part, and a description of the solutions adopted to meet the requirements of the applicable implementing measure where the standards referred to in Article 10 have not been applied or where these standards do not cover entirely the requirements of the applicable implementing measure.
· Obtain copies of the harmonised standards as they become available (none available at the moment)

· Implement changes required to meet standards

· Document in the technical file these standards and how they were applied.

· Document how the applicable implementing measure requirements were met for parts not covered by the standard(s)

· A copy of the information concerning the environmental design aspects of the product provided in accordance with the requirements specified in Annex I, Part 2;
· Design document showing the environmental impact of the design on the manufacturing process.

· Set up a documented system on how information for treatment facilities concerning disassembly, recycling, or disposal at end-of-life will be managed. Legislation such as the WEEE directive requirements need to be included.

· For each product document and ensure availability to treatment centres all information that needs to be supplied.

· Document what information needs to be given to consumers on the significant environmental characteristics and performance of a product so they can compare these aspects between products.

· Document what information is given to consumers on how to install, use and maintain the product in order to minimise its impact on the environment and to ensure optimal life expectancy

· Document what information is given to consumers on how to return the product at end-of-life, and, where appropriate, information on the period of availability of spare parts and the possibilities of upgrading products.

· Copies of all the above documents need to be included in the Technical file used to support CE marking.

· The results of measurements on the ecodesign requirements carried out, including details of the conformity of these measurements as compared with the ecodesign requirements set out in the applicable implementing measure.
· The test programme on production intent product should include tests where applicable to show conformance to the implementing measure requirements.
· Where tests are not applicable detail design drawings/analysis should be included to demonstrate conformance.
· The results should be included in the technical file. 
Environmental Management System

The methods and procedures used to meet and demonstrate conformance to the EuP requirements must be documented under the company’s management system. These procedures and instructions must contain, in particular, an adequate description of:

· The list of documents that must be prepared to demonstrate the EuP's conformity, and if relevant, those that have to be made available.

· The environmental product performance objectives and indicators and the organisational structure. 

· Responsibilities, powers of the management and allocation of resources with regard to their implementation and maintenance.

· Procedures for controlling the required documentation and ensuring that it is kept up to date.

· Procedures to show the method of verifying the implementation and effectiveness of the environmental elements of the management system.

· Planning procedures for establishing the ecological profile of the product.

· Procedures to ensure checks and tests are carried out after manufacture to verify product performance against environmental performance indicators.

· Establish and maintain procedures to investigate and respond to non-conformity, and implement changes in the documented procedures resulting from corrective action.

· A full internal audit of the management system with regard to its environmental elements must be carried out at least every 3 years.

At the planning stage 

· Set environmental product performance objectives and indicators, which consider technological options taking into account technical and economic requirements. Look at:

· Any implementation legislation impacting the product.

· Competitor benchmarking.

· New or alternative technologies.

· What are the main environmental aspects of that type of product that can be influenced by design?

· Put in place a documented program to meet the objectives.

· Produce the Ecological Profile template. E.g. description of product and expected inputs and outputs.

At the Concept stage

· Look at various design options using the EuP methodology of doing a simplified LCA and standardised data.

· Ensure at the concept review environmental data is reviewed together with other data such as costs, quality etc.

· Document why a particular design was chosen over others, including in this environmental parameters.

At detail design and product launch

· Ensure environmental targets are being met.

· Carry out tests and analysis to demonstrate conformance.

· Review all results prior to declaration of conformance.

Checklist 2: Identifying Key Environmental Aspects to be used in the Ecological Profile

If there is any implementation legislation then from that legislation it should be possible to tick the boxes below which must be used in the ecological study. Also add any customer or internal requirements. If you are following the EuP methodology prior to implementation legislation being in place, fill in the table if the following 2 points are satisfied:

· It is considered by the company and/or customers to be an important environmental impact.

· It can be influenced in design

	
	Raw material

acquisition
	Manufacturing
	Distribution

(incl. packaging, transport)
	Use

(incl. installation and maintenance)
	End-of-life

	Energy Consumption

  Primary Energy (MJ per product)

  Electrical Energy (converted to primary)

  Feedstock Energy (Plastics only)
	
	
	
	
	

	Water Consumption

  In m3
	
	
	
	
	

	Material Use in kg (including recycling credits)

  Metals (St, Al, Cu)

  Bulk Polymers (PE, PP, PS etc )

  Technical Plastics (PA, PC, etc)

  Others (Glass, electronics etc)  
	
	
	
	
	

	Waste Generation

  To Landfill

  To Incineration
	
	
	
	
	

	Hazardous Waste Generation

  RoHS Substances

  Non RoHS substances (to be specified)
	
	
	
	
	

	Emissions to Air

  Greenhouse Gases

  Acidifying Agents

  Volatile Organic Compounds

  Ozone Depleting Substances

  Persistent Organic Compounds

  Heavy Metals

  Fine Particulate Matter

  Suspended Particulate Matter 
	
	
	
	
	

	Emissions to Water

  Heavy Metals

  Substances Affecting Oxygen Balance

  Persistent Organic Pollutants
	
	
	
	
	

	Physical Emissions

  Noise

  Vibration

  EMC Pollution

  Radiation Pollution
	
	
	
	
	

	Other Product Specific
	
	
	
	
	


Once the above table has been completed, go to the relevant checklist on the following pages. Each checklist covers a column in turn.

Checklist 3: Raw material selection and 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 minerals.

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.

The choice of materials for a product can influence

· Product cost: The cost of materials is considerably influenced by the abundance of the constituent raw materials and the cost of processing. This in turn directly impacts product cost. 

· Product quality, reliability and product life: Since materials have different physical properties such as hardness, tensile strength, etc., materials having the right properties for the application have to be chosen to ensure good quality, reliability and product life. 

· Marketability: Materials can directly influence the marketability of a product if they look unattractive or result in products too expensive, large, heavy or noisy for their application market.

· Manufacturing process: Many materials ease the manufacturing process. (E.g. lead in steel makes the material easier to machine and work with in general). This often in turn impacts energy use, quality and reliability. 

· Energy use over the product life cycle: The energy required to process different raw materials varies considerably. The choice of material also impacts energy in manufacture (e.g. no lead solders require more energy because of their higher melting temperature); in the use stage as they often influence the thermal performance (e.g. could influence whether fans are required); end-of-life processing and reuse (Recyclate materials usually require a lot less energy than virgin materials to process). 

· Emissions to land, sea and air: Emissions to land, sea and air can happen in the mining stage where other substances are often mixed with the substance being mined and have to be separated.

· Weight of the product: Materials can have very different densities which directly impacts the product weight. Good design practices such ribbing to reduce overall wall thicknesses are used to minimise product weight. In transport applications product weight has a large impact on the energy consumption during the use stage of the product.

· Cost and efficiency of end-of-life treatment: Material choice has a large impact on the cost of the suitability for reuse, economic recycling and energy from incineration.

· Meeting legislation and customer requirements: There are now a large number of countries that have legal restrictions or bans on substances and materials. Also companies often have there own list of restrictions on materials and substances driven by there own product improvement programmes.

Product designers need to meet all the requirements for the last item, whilst balancing the others to achieve the best overall design solution.

Consumption of materials, energy, water etc.

Determine items that are important design criteria for the selection and use of raw materials in resource consumption. Items should only be selected if they can be significantly influenced during the design stage. See notes below table for further explanation of each item listed.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Material Resources:

· Weight minimisation

· Volume minimisation

· Waste generation

· Recyclate content

· Part reuse
	
	
	
	

	2
	Energy Consumption:

· Primary Energy 

· Electrical Energy

· Feedstock

· Impact on product use
	
	
	
	

	3
	Water Use:

· Process

· Cooling
	
	
	
	


Notes:

· Select materials that help minimise the product weight and volume. This often reduces use of material resources, transportation costs and energy.

· Raw material selection can impact both the amount lost during processing (e.g. machining of metals) and what other substances are used for processing it.

· For parts that are planned for reuse choose materials that retain their physical properties required for reuse.

· For every tonne of electrical products produced it takes about 100 tonnes of material resources. 

· Energy requirements for material extraction and processing can be very high, and in some cases more than the energy consumption in product use. Use relevant eco-design tools that give typical energy consumption figures for materials to help in the decision processes. 

· Choice of raw material normally does not normally affect the energy used in manufacture to an extent that is significant over the complete life cycle. Where this is not true however it should be taken into account.

· If the use of a material impacts thermal performance to the extent it requires design changes that could impact the energy consumed in use, then that impact should be minimised.

· Take into account typical water consumption figures for material extraction, processing and product manufacture when choosing a material. 

Anticipated emissions to air, water, or soil

Determine items that are important design criteria for the selection and use of raw materials that impact emissions. Items should only be selected if they can be significantly influenced during the design stage. See notes below table for further explanation of each item listed.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Air Emissions:

· Greenhouse gases

· Acidifying agents

· Volatile organic compounds

· Ozone depleting substances

· Persistent organic pollutants

· Heavy metals

· Fine particulate

· Suspended particulate matter
	
	
	
	

	2
	Water Emissions:

· Heavy metals

· Oxygen balance disruptors.

· Persistent organic pollutants
	
	
	
	


Notes:

· Raw materials should be chosen that give few emissions to air and to water, but taking into account other environmental impacts. 

· Use material eco-tools that highlight which substances can emit harmful emissions, or can leach out of materials in land fill.

· Take into account any targets set by implementation legislation.

Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.

These pollutants can be controlled and limited by design. The choice of materials is a factor in controlling them.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Noise Pollution:

· Minimise

· Legal compliance
	
	
	
	

	2
	Vibration Pollution:

· Minimise

· Legal compliance
	
	
	
	

	3
	Radiation Pollution:

· Avoid

· Legal compliance
	
	
	
	

	4
	Electromagnetic Field Pollution:

· Minimise
	
	
	
	


Notes:

· Minimise noise pollution by choice of materials. Ensure EU legislation 2003/10/EC EC on the minimum health and safety requirements regarding the exposure of workers to the risks arising from physical agents (noise) will be met

· Minimise vibration pollution by choice of materials. Ensure EU legislation 2002/44/EC on the minimum health and safety requirements regarding the exposure of workers to the risks arising from physical agents (vibration) will be met

· Avoid if possible materials that can emit Ionising Radiations. Ensure and country legislation is being respected.

· Look at using materials to minimise the exposure of users to electromagnetic fields

Expected generation of waste material

Materials have a large impact on the manufacturing processes and the resulting generation of waste material.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Extraction:

· Minimum material waste
(RoHS and non-RoHS)
	
	
	
	

	2
	Manufacture:

· Minimum machining waste (RoHS and non-RoHS)

· Waste from poor quality control (RoHS and non-RoHS)
	
	
	
	


Notes:

· Minimise waste from materials used for the manufacturing process.

· Consider use of materials not requiring machining

· Ensure materials are selected that meet the quality requirements and do not generate a high level of scrap.

Possibilities for reuse, recycling and material recovery.

Choice of raw material has a large impact on how easy it is to recycle or get energy from incineration.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Reuse:

· Material quality suitable for reuse. 
	
	
	
	

	2
	Recycling:

· Economic for recycling
	
	
	
	

	3
	Material Recovery:

· Can be incinerated cleanly
	
	
	
	


Notes:

· Pick materials that retain their physical characteristics for reuse.

· Choose materials that can be economically recycled

· Where plastics are used, try and use the same plastic throughout the design. Where that is not possible use plastics that are compatible with each other for end-of-life treatment. See Appendix 1 for compatibility of different polymers.

· Reduce part count and number of different materials to the minimum. This makes products generally cheaper and easier to recycle.

· Demonstrate the recycling rates specified under legislation for the product can be economically met with those materials.

· Ensure the majority of the materials that can not be reused or recycled can be safely and economically incinerated for 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.
Checklist 4: Manufacturing

Although energy use in manufacturing is normally is a lot lower than for extraction and processing of raw materials and in the use stage, it is not insignificant and attention to it can not only reduce the life cycle energy consumption, but also result in significant cost savings to the manufacturer. 

Emissions and water use can also be considerable in some industries and should be controlled.

Consumption of materials, energy, water etc.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Material Resources:

· In manufacture
	
	
	
	

	2
	Energy Consumption:

· In manufacture (Primary and electrical)
	
	
	
	

	3
	Water Use:

· During manufacture (process and cooling)
	
	
	
	


Notes:

· Identify potential environmental issues and impacts from the production process, including energy use.
· Minimise use of as required materials such as solder.

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

· Minimise the energy content in conversion from raw materials.

· Use ribbed structures for stiffness instead of thick walls. 
· Select the best overall process for material use, energy consumption and water use (injection moulding, thermoforming, compression moulding, etc)
· Design PWB to minimise waste

· Using board sizes which fully utilise standard blank material sheets.

· Minimise the amount of copper removed from the board. This also prolongs the life of the etchant.

· Use surface mount assembly as this consumes less material than through hole plated technology, reducing total materials by 50% and solder by 90%. 

· Understand where energy is consumed.

· Reduce or eliminate energy consumed doing nothing in the production process.

· PWB boards should be assembled using minimum energy.

· Look at alternative processes to reduce energy consumption. 

· Avoid cleaning before assembly as it is not necessary with today’s no-clean fluxes.

· Minimise the use of water during the manufacturing process.

Anticipated emissions to air and water

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Air Emissions:

· Greenhouse gases

· Acidifying agents

· Volatile organic compounds

· Ozone depleting substances

· Persistent organic pollutants

· Heavy metals

· Fine particulate

· Suspended particulate matter
	
	
	
	

	2
	Water Emissions:

· Heavy metals

· Oxygen balance disruptors.

· Persistent organic pollutants
	
	
	
	


Notes:

· For greenhouse gases Measure carbon emissions and produce improvement plan. Set targets for product so they are compliant with the plan.

· If acidifying agents are generated by the production process, measure SO2 and NOX emissions and produce improvement plan. Set targets for product so they are compliant with the plan.

· Minimise emissions from soldering operations by using volatile organic compound (VOC) free or low activation fluxes in conjunction with nitrogen inerting.

· Use paints and inks that emit low levels of VOC.

· Ozone-depleting substances such as CFCs, HCFCs, HFCs and halons should be avoided. Besides depleting the ozone, they are also powerful greenhouse gases.

· Avoid the use of persistent organic pollutants. Most are banned or there are restrictions on their use by many countries.

· The main emissions of heavy metals are mercury and lead. The first comes mainly from the burning of coal for electricity and the second from the addition of lead to petrol. Obtain electricity from supplier not burning coal if possible.

· Fine Particles are particles less than 2.5 micrometers in diameter and are of considerable health risk. They can come from the combustion process of engines, the burning of fuels and some other industrial processes. Ensure there are no such sources of emissions from the production process. 

· Suspended particulate matter is the suspension of particles or liquid in air. Particles less than 2.5 micrometers come under the above. Minimise or eliminate sources of this type of emissions from the production process.

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

· Avoid letting heavy metals getting into the water system.

· Chemical oxygen demand (COD) is used as an indicator of water pollution. Companies using water as part of the production process should take measures to minimise it.

Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Noise Pollution:

· Minimise

· Legal compliance
	
	
	
	

	2
	Vibration Pollution:

· Minimise

· Legal compliance
	
	
	
	

	3
	Radiation Pollution:

· Avoid

· Legal compliance
	
	
	
	

	4
	Electromagnetic Field Pollution:

· Minimise
	
	
	
	


Notes:

· Minimise noise pollution within the workplace. Ensure EU legislation 2003/10/EC EC on the minimum health and safety requirements regarding the exposure of employees to the risks arising from physical agents (noise) will be met

· Minimise or avoid exposure of employees to vibration. Ensure EU legislation 2002/44/EC on the minimum health and safety requirements regarding the exposure of workers to the risks arising from physical agents (vibration) will be met

· Ensure employees are adequately protected from any ionising radiation. Ensure country legislation is being respected.

· Minimise the exposure of employees to electromagnetic fields

Expected generation of waste material

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Manufacture:

· Minimum machining waste

· Avoid quality control waste
	
	
	
	


Notes:

· Design for minimum material waste during the production process.

· Consider use of materials not requiring machining

· Ensure materials are selected that meet the quality requirements and do not generate a high level of scrap.

Possibilities for reuse, recycling and material recovery.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Reuse:

· Reuse of parts in manufacturing
	
	
	
	

	2
	Recycling:

· Specify recyclate content.
	
	
	
	


Notes:

· Design products capable of incorporating previously used parts.

· Specify percentage of recycled material to be used in parts where appropriate.

Checklist 5: Packaging, transport and distribution

Consumption of materials, energy, water etc.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Material Resources:

· Packaging volume
	
	
	
	

	2
	Energy Consumption:

· Transportation

· Storage
	
	
	
	


Notes:

· Design products to have minimum packaging volume.

· Design products and packaging for minimum weight to reduce use of energy during transportation.

· Design products for minimum volume so more products can be transported at a time and storage areas can be minimised.

· Packaging should be minimal (eliminate if possible), reusable/recyclable/returnable (marked as such using standard symbols), and non-hazardous

Anticipated emissions to air, water, or soil

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Air Emissions:

· Greenhouse gases

· Acidifying agents

· Volatile organic compounds

· Ozone depleting substances

· Persistent organic pollutants

· Heavy metals

· Fine particulate

· Suspended particulate matter
	
	
	
	

	2
	Water Emissions:

· Heavy metals

· Oxygen balance disruptors.

· Persistent organic pollutants
	
	
	
	

	3
	Soil Emissions:

· Low leakage/spills risks
	
	
	
	


Notes:

· Reduce product weight to reduce emissions to air during transportation. 

· Minimise use of packaging to reduce emissions to air, water and land.

Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.

The designer has no real control over physical pollution for packaging, transportation and distribution.

Expected generation of waste material

The designer can only influence the packaging through reuse.

Possibilities for reuse, recycling and material recovery.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Reuse:

· Reuse of product packaging
	
	
	
	

	2
	Recycling:

· Use of recyclable packaging..
	
	
	
	


Notes:

· Specify reusable packaging and pallets.

Select packaging materials for economic recycling.

· Checklist 6: Installation and maintenance
Consumption of materials, energy, water etc.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Material Resources:

· Modular design

· Upgradeable
	
	
	
	

	2
	Energy Consumption:

· Simple to install in best energy efficient mode.
	
	
	
	


Notes:

· The product should be designed so the user can install the product in the most energy efficient mode.

· Design sub-assemblies so they can be dismantled easily without specialist tools. Minimise number of operations to replace these parts; serviceable parts easily accessible

· Extend product life by using modular design for easy repair and upgrading.

· Avoid use of glue and fixing tape, as difficult to then disassemble.

· Ensure spare parts available in all areas.

Anticipated emissions to air, water, or soil

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Air Emissions:

· Greenhouse gases

· Acidifying agents

· Volatile organic compounds

· Ozone depleting substances

· Persistent organic pollutants

· Heavy metals

· Fine particulate

· Suspended particulate matter
	
	
	
	


Notes:

· Produce a maintenance schedule for the product to ensure performance does not deteriorate resulting in increased emissions of green house gases.   

· Ensure that during installation and maintenance there is no risk of ozone depleting gases escaping.

· Ensure maintenance schedule specified is sufficient to prevent unacceptable decrease in product performance resulting in increase emissions of CO2,  NOX, fine and suspended particulates.

· Use paints and inks that emit low levels of VOC during maintenance.

· Ensure there is no risk of ozone depleting gases escaping during installation and maintenance.

· Ensure that every effort is made to inform people carrying out maintenance not to dispose of contaminated waste down drains or into landfill.

Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Noise Pollution:

· Inform on any necessary protection required.
	
	
	
	

	2
	Vibration Pollution:

· Inform on any necessary protection required.
	
	
	
	

	3
	Radiation Pollution:

· Inform on any necessary protection required.
	
	
	
	

	4
	Electromagnetic Field Pollution:

· Inform on any necessary protection required.
	
	
	
	


Notes:

· Ensure documentation of product covers protection procedures for high levels of the above physical pollutants during installation and maintenance.

Expected generation of waste material

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Maintenance:

· Control disposal of contaminated waste
	
	
	
	


Notes:

Document how any contaminated waste should be handled and disposed of from product maintenance.

Possibilities for reuse, recycling and material recovery.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Reuse:

· Refurnish and reuse removed parts from maintenance.
	
	
	
	

	2
	Recycling:

· Removed parts from maintenance
	
	
	
	


Notes:

Where there is a process to refurnish or recycle parts from maintenance, ensure the process of returning parts is clearly documented.

Checklist 7: Product Use

For Product Use:

· Design for energy conservation

· Design for pollution minimisation

· Design for waste minimisation

Consumption of materials, energy, water etc.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Material Resources:

· Minimise use of consumables
	
	
	
	

	2
	Energy Consumption:

· Avoid use of batteries

· Sleep and standby modes

· Low voltage logic

· Efficient power devices

· Eliminate cooling fans

· Compatibility with other energy efficient devices

· User instructions to operate efficiently.
	
	
	
	

	3
	Water Use:

· Minimise use of water
	
	
	
	


Notes:

· Design product for minimal use of consumables. Use refillable cartridges.

· For most products coming under the EuP, energy in use is the biggest single environmental impact of the use stage.

· Select the lowest appropriate power devices.
· Design products to have effective standby and sleep modes.

· Where possible avoid use of batteries. Use rechargeable batteries when necessary. 
· Use low voltage logic.
· Avoid cooling fans. Design for good thermal dissipation.
· Design the product to be more compatible with other energy efficient products.
· Ensure product has user friendly instructions on how to minimise energy consumption during the use phase. Consider embedded software to advise when not being used efficiently.
· Design products to use the minimum amount of water.

· 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).

Anticipated emissions to air, water, or soil

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Air Emissions:

· Minimise emissions in use.
	
	
	
	

	2
	Water Emissions:

· Minimise emissions in use
	
	
	
	


Notes:

· Since energy in use has the single greatest individual environmental impact, it follows CO2 emissions creating greenhouse gases are mainly influenced by the energy consumption in use. 

· Other than CO2, for most electronics products there are negligible emissions to air from other sources during the use stage. Where that is not the case then design to reduce any of the following applicable emissions:

· Greenhouse gases

· Acidifying agents

· Volatile organic compounds

· Ozone depleting substances

· Persistent organic pollutants

· Heavy metals

· Fine particulate
· Suspended particulate matter
· Design for minimum emissions to water of the following: Normally for electronics these can be ignored.

· Heavy metals

· Oxygen balance disruptors.

· Persistent organic pollutants

Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Noise Pollution:

· Design for minimum noise pollution during use.

· Inform on any necessary protection required.
	
	
	
	

	2
	Vibration Pollution:

· Inform on any necessary protection required.
	
	
	
	

	3
	Radiation Pollution:

· Inform on any necessary protection required.
	
	
	
	

	4
	Electromagnetic Field Pollution:

· Inform on any necessary protection required.
	
	
	
	


Notes:

· Reduce noise by avoiding use of fans, and good sound proofing housings.

· Products should be designed so users are not exposed to excessive vibrations, and electromagnetic fields.

· Ensure values are within the requirements of applicable legislation.

Expected generation of waste material

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Waste:

· Design product for minimum waste generation..
	
	
	
	


Notes:

· For consumables look at allowing users to refill cartridges etc.

· Maximise content volume/holder volume of consumables.

Possibilities for reuse, recycling and material recovery.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Information:

· Inform user on how to handle and dispose of product and empty consumables containers.
	
	
	
	


Notes:

· Give clear instructions with the product and consumables on what to do with packaging, and the products/consumables at end-of-life.

· For packaging reduce to the minimum and where possible put disposal instructions on the packaging.

Checklist 8: End-of-life

For 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

Anticipated emissions to air, water, or soil

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Air Emissions:

· Provide information to treatment centres

· Incineration: avoid PVC and hazardous materials
	
	
	
	

	2
	Water Emissions:

· Provide information to treatment centres
	
	
	
	


Notes:

· Ensure location of all hazardous materials is communicated to treatment centres. This can reduce hazardous waste going into landfill and water and also being emitted during incineration. 

· PVC plastic is probably the most significant source of dioxin generating chlorine in from incineration. Avoid the use of PVC.

Anticipated pollution through noise, vibration, radiation, electromagnetic fields etc.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Radiation Pollution:

· Inform on any radiation risks
	
	
	
	


Notes:

· Should be included in the information to recyclers on the location of hazardous materials.

Expected generation of waste material

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Treatment:

· Easy separation of contaminated materials


	
	
	
	


Notes:

· Confine contaminated or hazardous material to a section of the product so easy to identify and remove; avoid such material where possible.

Possibilities for reuse, recycling and material recovery.

	No
	Criteria/attributes
	Y
	N
	N/A
	Comments

	1
	Disassembly:

· Minimise number of parts.

· Easy disassembly to constituent parts

· Design for brute force disassembly

· Avoid use of glue and fixing tape
	
	
	
	

	2
	Reuse

· Parts identified with function and number of lives

· Software feature options

· Standardised interfaces

· Easy to change logo identity

· Testable sub-assemblies
	
	
	
	

	3
	Recycling

· Minimise number of different materials

· Polymer identification

· Avoid contaminants such as labels and adhesives

· Avoid painting or electroplating of plastics

· Welding of polymers can be used.

· Include recyclate in product

· Design products to economically meet the WEEE recycling requirements.
	
	
	
	


Notes:

Disassembly

· 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

· Avoid deep access holes for screws.

· Ensure that all screws which are in contact with mouldings are easy to get at

· Use snap fits where possible.

· Avoid the use of nuts and bolts as they result in high uneconomical disassembly times.

· If molded inserts are necessary ensure that they are either compatible for recycling with the parent material or they can easily be broken off.

· Avoid adhesives, labels, adhesive-backed foams and paints. Where they are necessary ensure they are compatible for recycling with the parent part.

· For brute force disassembly it will be important to provide for grasping parts.

· Button arrays should be easy to remove but remain intact. Silicone button pads should be combined into a single assembly. 

· Ensure there is a disassembly manual available to all treatment centres. A web based system is the most cost effective.

Reuse

· Reuse of parts saves the most energy and uses the least resources. Investigate rebates on product return, then reusing some parts in new products.  Modular design and standardisation of parts across product ranges helps this strategy.

· All sub-assemblies clearly marked and identified; information to include number of lives, upgrades and repairs as well as material content. 

· User RAM quickly erasable for secondary markets; Reset function or backup battery if appropriate

· Sockets, plugs and electronic interfaces as compatible as possible with potential secondary markets.

· 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 function; use base-material compatible paints, sprays, inks where possible

· Test points clearly marked; possible to test equipment when product in use.

· Design for second market. Products should be designed to work with range of voltages and operating conditions.

· Design product so it is to change the logo. 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 function. Use base-material compatible paints, sprays, inks where possible

Recyclability

· Minimise number of different materials. Use the same plastic throughout the product if possible.

· Polymer identification 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.

· Use recycled plastics in the product wherever practical. Recycling is pointless if there is no market for the recyclate.

· 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.

· Ultrasonic welding, heat staking and spin welding, hot plate or hot gas welding can be used.
· Avoid use of pigments, flame retardants, and fillers in plastics where possible. Almost all fillers degrade the recycling of plastics. However flame retardants are used for safety reasons. Care should be taken to ensure safety is not compromised.
Checklist 9: Conformance Declaration

A declaration of conformity must contain the following:

· The name and address of the manufacturer or of its authorised representative.

· A description of the model sufficient for unambiguous identification. The following is suggested:

· Product name

· Model number

· Application product is used for.

· Reference to the product ecological profile

· Where appropriate, the references of the harmonised standards applied. (No standards have yet been published for EuP)

· Where appropriate, the other technical standards and specifications used.

· Internal environmental specifications

· Customer specifications.

· EU Eco-report data has been used, and if not what was used and reasons. (This will probably go into a standard later)

· Where appropriate, the reference to other Community legislation providing for the affixing of the CE mark that is applied.

· A statement that it conforms to the EuP requirements and any implementing measures.

· Identification and signature of the person empowered to bind the manufacturer or its authorised representative.

4. Appendices

Appendix 1 – Plastic Compatibilities at End-of-life

The following shows the compatibility of different polymers to each other during recycling:

· 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
Appendix 2 – LCA and Eco-design Tools

Not all of the tools in the following list currently address the EuP, however many are looking at adapting to it. It is recommended you look at the different options taking the following into account:

· Does the tool address the requirements of the EuP and if not when is it planned to do so?

· Can the tool be used by current staff of the company, or is expertise not in the company required?

· Does it fit in well with how products are launched by the company?

· Is the tool user friendly?

· Does the tool also address other environmental product legislation requirements?

· Is it affordable for the company?

Design Guides and Checklists:

· Seeba
http://www.cfsd.org.uk/seeba/general/tools.htm  

· Ecolife
http://www.ihrt.tuwien.ac.at/sat/base/ecolife/index.html
Product Eco-design Tools:

· Eco Scan
http://www.ind.tno.nl/en/product/ecoscan/ 
· EDT Product Launch Eco-design Tool  http://www.plestech.co.uk 

· Idemat
http://www.io.tudelft.nl/research/dfs/idemat/index.htm
Life Cycle Analysis:

· Boustead
 http://www.boustead-consulting.co.uk/
· GaBi
 http://www.gabi-software.com/
· Sima Pro
 http://www.pre.nl/simapro/default.htm 

· TEAM 
 http://www.ecobilan.com/uk_team03.php 

