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Eco-Design ?

‘the systematic integration of environmental considerations into

product and process design’                                                (NRC Canada, 2003)
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(Calow et al, 2001, 8)



Rationale

In general…
93% of production materials... do not end up in saleable products

80% of products… discarded after a single use

99% of materials… discarded in the first 6 weeks    (von Weizsacker et al, 1997, xx)

…there is a demand for Eco-Design to solve these problems,
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…there is a demand for Eco-Design to solve these problems,

but the techniques are apparently not yet… ‘systematically integrated’ ...

‘… unclear if these tools are being used and if they  have any real effect…’ (Luttropp and Lagerstedt, 2006, 1396)

‘ … practical industrial application of DfE methods and tools seems still to be limited’ (Lindahl, 2006, 487)

‘ … some SMEs have experience with eco-design in sin gle (demonstration) projects, but they

rarely lead to implementation of eco-design in prod uct development processes’ (Schishke et al, 2006, 235)



Rationale

More specifically...

Demonstration project carried out… but did not lead to implementation...

Many drivers...

• CSR
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• Corporate policy

• Cost savings

• Stakeholders

• Legislation

Site: demand, access & familiarity



Project Aims:

the research question:

‘What Eco-Design tools are applicable to the
new product development process at Smiths Detection – Watford Ltd. ?’
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supplementary aim:

to attempt to understand the reasons for the lack of general
adoption of the tools



Project Objectives

1: identify Eco-Design tools and techniques

2: investigate the Product Development process
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3: identify, analyse and review compatible Eco-Desi gn tools

4: apply Eco-Design theory to the Product Developme nt process



Methods

1: literature review and content analysis                      (Objectives 1 & 2)

template analysis (King, 2004)

& joint coding and analysis (Glaser and Strauss, 1967)

2: a focus group meeting                                               (Objective 3)

…an efficient use of time (van Kleef et al, 2005)
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…an efficient use of time (van Kleef et al, 2005)

…generating ‘synergy between contributors’ (Bruseberg and McDonagh-Philp, 2001, 436)

3: participant observation (Robson, 2002)                                                        (Objective 4)

‘environmental advisor’ & monitor and record

…a ‘triangulation’ of methods (Patton, cited in Ratcliff, 2007)



Results:

Objective 1:

21 possible tools identified in a preliminary list, in

3 categories: Guidelines, Checklists & Analytical To ols

total reduced to 15 (by grouping some together) (Tingstrom and Karlsson, 2006)
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initial analysis used recommended criteria for selection:

• product requirements supported ?
• legislation addressed ?
• fits in well with design process ?
• user friendly ?
• etc… (Lindahl, 2005; Adams, 2006)



Results:

Objective 2: SDW Product Development Process (aka NPI) flow chart
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Results:

Objective 3: Focus group review...

Checklists

Guidelines

Material, Energy & Toxicity
(MET) matrix

Environmental Effect
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Environmental Effect
Analysis

Eco-Ideas maps

Environmental Impact
Assessment

House of Environmental
Quality

Lifecycle Development
Strategy (LiDS) Wheel

Life Cycle Assessment



Results:

Objective 4: choice of pilot product...

Based on recommended criteria, e.g.

• organisational capacity

• market potential

• need to reduce environmental impact
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• need to reduce environmental impact

• etc...
(Brezet and van Hemel, 1997)

the tools were evaluated on the

‘Lightweight Chemical Detector’ (LCD)



Results:

Objective 4: outcome...

Checklists

• Lifecycle

• Electronics

Guidelines

• ISO/TR 14062 (BSI, 2002)…

• BS 8887-1 (BSI, 2006)…
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• Electronics

• Mechanical

• BS 8887-1 (BSI, 2006)…

• GG427 (Envirowise, 2004)…

• Eco-Design Guide (Smiths, 2004)…



Results:

Objective 4: 
outcome - the
MET matrix

MET M ATRIX: LCD3.2E
Material cycle
Input / Output

Energy use
Input / Output

Toxic
em issions

Output
Production and supply of
m aterials and components

Plastics (0.4t)
Stainless steel

(0.04t)

High energy
useage: stainless

steel, plastics

tbd

In house production Fixings,
Solder,

Sieve m aterial
(0.02t)

Process energy
(wash & bake

process)
Est. 458828 kg
CO 2 equivalent

0.01t hazardous
waste

40 m³ industrial
effluent to sewer

Distribution Packaging Fuel (Carbon
em issions)

© 2008 by Smiths Detection: Proprietary Data
��

(adapted from:

Brezet and van Hemel, 1997,

and Nuij, 2005, 142)

em issions)

Operation

1 sieve pack per
250h useage
Batteries: 40h

lifetim e

Est. 10000 kg
CO 2 equivalent

Contam inated
sieve packs

batteries

Utilisation
Servicing Broken /

dam aged parts
Transport Plastic parts

(0.02t)
Recovery Packaging Upgrades

generate est.
8920 kg CO2

equivalent

tbd

End of life

Disposal
Packaging

(0.01t)
Process est.
5000 kg CO2

equivalent

Batteries
PCB’s

Plastics (coated)
(0.4t)

Data based on ‘per 1000 units ’

Com piled by: R.Harris



Discussion
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(adapted from: van Hemel, 2001, 201)



Limitations and Lessons Learnt

• Initial analysis - simple approach

• Focus Group - influences
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• Focus Group - influences

• Schedule - other pressures



Recommendations

Adopt:

Guidelines

Checklists

MET matrix
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MET matrix

Consider: Eco-indicators (Nuij, 2005)

EEA (Tingstrom and Karlsson, 2006)

Metrics (Fitzgerald et al, 2007)



Conclusions

Objectives met ?

1.   understand Eco-Design tools and techniques ?

2.   understand the design (‘NPI’) process ?
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…therefore main aims achieved !

3.   identified potential tools ?

4.   validated the chosen tools ?



Conclusions

Lack of adoption ?

(some) tools are... ‘too complex…, not user friendly… ‘, and 
they involve ‘excessive resource impact… ‘        (SDW Focus Group, 2007)

but the main reason
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might be..

(Luttropp and Lagerstedt, 2006, 1398)



Wider Implications

• potential for use in all product development (at SDW)

• improved NPI process with eco-efficiency and financial gains
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• compliance with Smiths Group policy

• possible provision of support for other Group companies

…but Eco-Design cannot be integrated without...



Further Research

Specifically:

• more products

• develop checklists

• eco-indicators for the MET matrix

• EEA...
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more generally:

• software tools…

• guidelines…

• staff training and development



Eco-Design...

Questions ?
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Eco-Design Research Methodology: Practical Guidance

tbc...
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