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6. g.design : assess
key learning objective : understand ecodesign tools

• checklists 
• matrices
• Eco-indicators
• LCA (life cycle assessment) software



investigate the  
internal and 
external drivers for 
product or service 
(re)design.

these drivers could 
include legislation, 
customers, new 
technology, 
competition.

assess the 
environmental 
impacts of the 
product. 

map the product 
life cycle so you 
understand where 
these impacts 
occur. identify 
where materials 
and energy is used 
and where waste is 
produced.

select ecodesign 
strategies that will 
allow designers to 
tackle the main 
environmental 
impacts.

explore the 
compromises and 
trade-offs. involve 
others from 
marketing, sales, 
production, 
purchasing.

develop a clear 
brand and 
marketing strategy 
to reflect and 
communicate the 
environmental 
improvements.

consider the 
product 
packaging and 
how this will 
impact upon the 
brand.

rethink assess communicatedesign
1. 2. 3. 4.





assess
• assess the environmental impacts of the product. 

• map the product life cycle so you understand where these impacts occur. identify 
where materials and energy is used and where waste is produced.

image source: orangebox



assess tools: checklists
• simple and commonly used qualitative env. analysis methods. 
• list all the relevant questions that need to be asked when establishing 

environmental impacts during the product’s life cycle
• indicating improvement options for areas where environmental problems are 

identified
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Name Description Source/contact

Checklist for selecting new solutions Short assessment if knowledge available
More time consuming if investigation required

Tischner 2001

Ecodesign Matrix Checklist with matrix
Compares alternatives
Can be processed quickly or in more detail

Stevels 1999

Ecodesign Portfolio Portfolio diagram
Compares alternatives
Included matrix of technical and ecological feasibility/market 
potential (including ‘quick wins’) against ecological 
improvement potential
Can be processed quickly

Centre for Design at RMIT
Brezet/van Hemel 1997

Quality Profile Determines quality profile of potential solutions
User can add or modify criteria
Worksheet provides positive or negative value diagram
Can also be used for development phase 2.

e(c)oncept 1999 - based on 
Osgood’s semantic differential

MBDC Protocol Tool for applying the concept of ‘cradle to cradle’ design
Consultant facilitated although software for off the shelf 
application being developed.

www.mbdc.org

Dominance Matrix Ranking of competing criteria, for 8-10 aspects at a time
Can also be used for development phase 2 

e©oncept 1999 - based on 
Maser 1992

House of Environmental Quality Modified version of House of Quality, a tool for quality 
management
Facilitates coordination of environmental and other criteria 
during the co-design process
Can be used for development phases 2,4,5 and 7.

Van Hemel 1994, Karlsson 
1997

IDSA Tool from the Industrial Designers Society of America. www.idsa.org

ERD Guidelines for Packaging EcoRedesign guidelines from RMIT www.rmit.edu.au

other checklists



assess tools: material selection
• using materials that are compatible can help recycling

• reducing the material mix is usually preferable

image source: chris jordan photography
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image source: ECMA

example material compatibility matrix

@



image source: Centre for Design at RMIT

assess tools: material selection
• The embodied energy of a material refers to the energy used to extract, process 

and refine it before use in product manufacture. 



example material selection software



assess tools: streamlined LCA 
• qualitative or semi-qualitative life cycle analysis (LCA) method
• general view of the inputs and outputs in each phase of the product life-cycle

• phases of product life cycle on one axis
• various environmental and social impacts associated with each phase on 

other axis
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assess tools: streamlined LCA 
pros
• simple and cost effective method to identify areas of concern
• reserves focus on entire life cycle and all impact categories 

cons
• scores can be viewed as arbitrary 

source: http://www.forumforthefuture.org.uk/



MET Matrix case study – Coffee Maker



image source: IHOBE

MET Matrix Case Study



assess tools: eco-indicator
• simplified LCA Tool 
• identifies the stage, material and process of the life-cycle causing the largest 

environmental impact enabling designers design them out

• split into three sections: 1. production
2. use
3. disposal
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Step 1: draw process tree and establish boundaries of assessment



Step 2: identify materials & processes and weight (in kgs) for each part



Step 3: add each component to the correct section in the table



Step 3: add each component to the correct section in the table



Step 4: multiply the weight of each of the components by its Eco-indicator value 
to give its eco-points



Step 5: the total number of eco-points can be calculated for each life-cycle stage



assess tools: eco-indicator
pros
• does not need environmental expert
• allows for learning of more detailed LCA processes

cons
• lists of Indicators under development and not all geographically exact

image source: Pre International 



eco-indicator case study – Ofita Furniture



Ofita, S.A.M.M. is a company that manufactures office furniture from its premises 
in Basque Region of Spain. 

It has a workforce of 94 and holds ISO 9001 and ISO 14001 certification.

image source: ofita

Eco-indicator Case Study



image source: IHOBE

Eco-indicator Case Study
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Name Description Source/contact

Eco-Indicator 
99

Not strictly a software tool but underlying data available as a computer version. Provides 
background information to support life cycle thinking

Pré Consultants BV
www.pre.nl

Eco-It Simplified  LCA software for practical application of the Eco-Indicator Method.
Simple screening tool.

Pré Consultants BV
www.pre.nl

Ecoscan For analysing the environmental impact and costs of a design. Points are awarded for three 
life cycle phases to generate an ECO score. Based on Eco-Indicator method. (above)

Turtle Bay, Netherlands

MERGE LCA – based tool which evaluates a product on 7 metrics, including recyclability, and 
assigns a score.

Developed by Richard 
Dennison

PIQET Quick evaluation tool for packaging (under development)
Proposed to be an on-line tool considering all levels of packaging and different product 
categories; allows for assessments of incoming raw materials packaging systems and 
outgoing product packaging systems; intended to fill data gaps in selection, design and use 
of packaging materials and systems.

RMIT, Melbourne. 
Australia
www.rmit.ed.au

other streamlined LCA tools



assess tools: full LCA
• detailed assessment of products environmental impact 
• LCAs help a manufacturer to quantify how much energy and raw materials are 

used, and how much solid, liquid and gaseous waste is generated, at each stage of 
the product's life

image source: Pre International 
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assess tools: full LCA
pros
• allows for more detailed calculation over wider impact categories
• can be adapted for different companies and regions
cons
• can be expensive can be time consuming 
• does not answer design questions

image source: Pre International



LCA case study - Nokia



image source: Nokia

LCA Case Study



image source: Nokia

LCA Case Study

material composition from a typical mobile phone



image source: Nokia

LCA Case Study

environmental impact distribution for mobile phones - 2 year lifetime



image source: Nokia

LCA Case Study



image source: Nokia

LCA Case Study



Name Description Source/contact

SimaPro
SimaPro LCA software is used throughout the world. It has 
many advanced features, yet is still very easy to use. The results 
you get are always transparent, and SimaPro is famous for its 
flexibility in handling different impact assessment methods. You 
can always click through a result screen and find out what is 
behind the results; what are the most important emisions or 
processes etc. For beginners an LCA wizard is available to help 
you define the lifecycle, and add the most important data.

www.pre.nl/simapro/default.htm

Boustead The Boustead Model database and software are aimed primarily 
at educational users (both in teaching and research), large 
companies or companies who manufacture a large number of 
different products, technical trade associations, government 
agencies and consultancy firms requiring an LCA capability.

www.boustead-consulting.co.uk

Umberto Umberto is a flexible and powerful software tool for modelling, 
calculation, visualization, and evaluation of material and energy 
flows. It has been developed and improved for about 15 years.. 
Industries with material- and cost-intensive production, such as 
the chemical, semiconductor, waste management, and printing 
industries, use Umberto extensively. Umberto is also embraced 
by consulting businesses and research facilities in the 
completion of many successful projects.

www.pre.nl/umberto/default.htm

Gabi GaBi 4.2 is already available in its fourth generation and is one 
of the world-wide leading software for Life Cycle Assessment 
(LCA), Life Cycle Engineering (LCE), Green House Gas 
Accounting, Benchmarking and Energy Efficiency of products 
and companies. GaBi 4.2 is widely used for LCA studies and 
decision support in industry - thanks to its performance, 
reliability, and flexibility while being easy to learn and efficient to 
use. 

www.io.tudelft.nl/research/dfs/idemat/Onl_d
b/od_frame.htm

other LCA tools
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