
Sustainable design S5
Tatu Marttila (D.A.) 
Friday 12.5.2023



Agenda for today
9.15–9.20 Intro; recap from previous sessions
9.20–10.00 Researching sustainability in design 

& sustainability assessment
- Researching & assessing sustainability – challenges
- Life-cycle analysis (LCA) and design
- Materials research and selection
- Assessing sustainability – the process

10.00–11.00
Exercise in random groups 
(including a break; you can leave the classroom if you have a laptop in the group)

Discussion (back to classroom around 10.40) 

11.00–11.45 Granta Edupack introduction (on Aalto computers!)

11.45–12.00 Introducing exercise for sessions 5-7
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Researching sustainability 
in design
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Sustainability, a complex concept…



Growing comprehensive capital…

Source: Ashby et al. (2013) Materials & SD



Sustainability in design
Considerations: “Sustainability” 
vs. “Sustainable development”?

Triple bottom line (TBL) Reporting: 
Financial bottom line
Social / ethical performance 
Environmental performance
(Elkington, 1994)

Decouple the circles 
– unpack their meaning…
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Source: Ashby et al. (2013) Materials & SD



Several actions / technologies / “solutions” claim to support sustainability, but:

Source: Ashby et al. (2013) Materials & SD



Mapping solutions:

Source: Ashby et al. (2013) Materials & SD



Source: Ashby et al. (2013) Materials & SD

Analysing solutions:



Design and life-cycle 
impact assessment
• Sustainable design needs to include 

assessment / reflection of impacts in 
different phases of product-life

• One mainly used approach in ecodesign is 
life-cycle analysis
(LCA) and the following “life-cycle design”

• Life-cycle analysis (LCA) is an overall term 
of the assessment of life phase impacts of 
products and systems
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LCA process:
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Life-cycle assessment process



Life-cycle phases, inputs and outputs, and system boundaries:



LCA, SLCA, and S-LCA 
• In general design tools for life cycle design range from guidelines and 

checklists to qualitative tools, light-weight eco-auditing tools and finally 
to full-scale quantitative LCA research, often made by specialized 
consults

• SLCA refers to easy-to-use “streamlined” LCA tools; They combine 
both qualitative and quantitative approaches

• Social LCA (S-LCA) moves focus to production “hotspots” and 
assessment of stakeholder impacts through UN HDI goals (see eg. 
UNEP’s S-LCA manual)
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Source: Ashby, M. (2012) Materials and the Environment: Eco-Informed Material Choice

Assessing (and improving) impacts throughout life-cycle phases:



Source: Ashby, M. (2012) Materials and the Environment: Eco-Informed Material Choice

Different “impact profiles” for different products:



Materials research
• Products and services embodying materials
• Resources and materials as “shared capital”
• ”Biological” and “Technological” material cycles
• Renewable and non-renewable materials
• Materials and design: 

• Embodied energy; Energy consumption during use; 
• Toxicity; End-of-Life scenarios (recycling etc.)

-> Accessible data to compare!
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Mapping material flows:



Listing materials and processes:

Component and material list accompanied with processes and EoL 
options helps in managing the assessment process.

Component name Material Process EoL

1 Upper textile Nylon (synthetic polymer) Textile production Landfill?
1 Lining and insole Nylon (synthetic polymer) Textile production Landfill?
1 Sole: outer surface Carbon rubber Landfill?
1 Sole: inside Polyurethane foam Extrusion molding Landfill?

Example materials list of a sports sneaker:



MET (materials, energy, toxicity) matrix/table is an SLCA tool/method to 
manage research in eco-auditing and LCA processes:

Life phase Materials Energy Toxicity
Raw materials List of components 

and materials
Embodied energy Issues in materials 

production; eg. CO2

Production processes List of production 
processes

Energy consumption in 
production

Eg. CO2 in 
manufacturing

Transport/
logistics

Infrastructure in 
transport & logistics

Energy consumption in 
logistics

Means of transport?
CO2 per kg?

Use phase Materials needed 
during use (eg. Coffee 
filters)

Energy consumption 
during use

Waste of consumables

End-of-Life (EoL) EoL choices for 
components/materials

Impacts of EoL 
choices 

Impacts of EoL 
choices 

Managing information – MET matrix:



MET matrix: Coffee machine (1/2)

See: http://wikid.io.tudelft.nl/WikID/index.php/MET_matrix

http://wikid.io.tudelft.nl/WikID/index.php/MET_matrix


MET matrix: Coffee machine (2/2)



Sustainability assessment



Sustainability impacts assessment 
process in design
Steps to assess sustainability impacts and potential:
1. Identify prime objective for assessment (product / service / process etc.)
2. Define system boundaries for the assessment
3. Review stakeholders and both production system and product 

components 
4. Perform “fact-finding” on stakeholders and components 

(Materials & Manufacturing; Environment; Society; Economics; 
Regulation; Design)

5. Integration back into communicative message
(Natural capital; Manufactured capital; Human capital)
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Source: Ashby et al. (2013) Materials & SD

Assessing sustainability impacts / potential:



Granta Edupack fact-finding sheet:



Exercise + Break



Exercise
Split in 5 random groups, perform assessment on general impacts:

• Group 1: Cement & concrete
• Group 2: Steel
• Group 3: Paper & cardboard
• Group 4: Cotton

Discuss in groups (25 min + 15 min break), fill some notes to the Granta fact-
finding canvas, then present findings briefly to others (around 10.40)
For the online canvas, find your group’s topic from the boards in: 
https://miro.com/app/board/uXjVMKOradk=/?share_link_id=755211120876 
(password: SuD2023)
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• Group 5: Packaging plastics (e.g. PP)
• Group 6: Bioplastics (e.g. PLA)
• Group 7: PV energy (ie. solar panels)
• Group 8: Electric bicycles



Granta Edupack fact-finding sheet:



- Critical materials 
involved

- Toxics of 
production

- High energy 
consumption in 
production/ 
processing

- Production/ 
processing/ 
transport impacts

- Mining industry 
impacts / toxicity

- Old products are 
inefficient

- Severe EoL issues

Important stakeholders:

- Raw material 
industry (incuding 
mining)

- Manufacturing 
industry

- Policymakers
- Consumers and 

associations
- EoL / PRO’s & 

recyclers- Crucial in 
contemporary life 
(eg. phones)

- Labor issues in 
mining, production, 
processing, EoL?- Value of markets 

is high, but low market 
for recycled materials 
(eg. plastics)

- Cost of recycling is 
high

- Carbon trade & 
Paris agreement

- EU eco-design 
directives

- Mandatory 
recycling (PRO’s)

- Highly 
compact design 
(eg. phones)

- Rather short 
product life

- Difficult 
recycling

- 12 million tons WEEE annually in EU 
(amount of WEEE waste in 2020)

Electronic products & waste (example):



Granta Edupack 
introduction



Granta Edupack 
database
Grantadesign’s Edupack Tool (previously Cambridge Engineering Selector) 
is a program with database that have information tables on legislation & 
regulations, materials, processes, nations and even many producers.

It can be used to easily compare different materials and their qualities and 
to assist in material selection.

It can be also used to assess products’ impacts on both environmental and 
also to some extent on societal dimensions (or system parts like service 
elements).

On Aalto computers!

10.5.2023
31



Two main processes with Edupack
Materials selection:
• Materials comparison can be done by combining information from the 

several different tables considering material qualities and information 
related to them (e.g. Nations of the world –table).

Impacts assessment:
• Products (or system elements) can be assessed with SLCA type of 

impact-assessment tool (indicating values from data tables)
• Products’ assessment values can be compared with each other
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Information in Edupack
In the Granta Edupack database there are several datatables, regarding:

• Legislation & 
regulations

• Material Universe
• Process Universe
• Nations of The World
• Producers
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Source: Ashby et al. (2012) Materials & SD



Datatable record sheets:

Source: Ashby (2013) CES Edupack tutorial



Granta Edupack interface
– Material comparisons 

and eco-auditing:



Granta Edupack remote use
Granta Edupack is also available to use through Virtual Destop:
https://www.aalto.fi/en/services/vdiaaltofi-how-to-use-aalto-virtual-desktop-
infrastructure

…You can also download Granta Edupack from https://download.aalto.fi/  
(this works unfortunately only for PC computers, though Mac users could use 
Bootcamp or emulator to run Windows on Mac)
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https://www.aalto.fi/en/services/vdiaaltofi-how-to-use-aalto-virtual-desktop-infrastructure
https://www.aalto.fi/en/services/vdiaaltofi-how-to-use-aalto-virtual-desktop-infrastructure


Introducing Granta 
Edupack database 
(external part)



Sessions 5–7: 
Assessment and redesign 
exercise



Assessment & redesign exercise 
(sessions 5-7)
Assessment and redesign exercise consists of two parts:
1. Assessment of sustainability impacts (of product/material)
2. Redesign improvements

Exercise is done independently, assessment followed by redesign;
Final results are communicated on next Friday with a poster
(Poster instructions on Monday!)

Reflection on exercise results in learning diary after session 7!
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Assessment & redesign exercise: 
(for next session)
In the assessment part of the exercise, you perform a simple assessment 
on your selected topic (exercise part 1). 
For next session (Mon 15.5.):
• Pick a topic for assessment! (could be product/material/service-system)
• If product, pick a simple one or only one material component, if service you 

can focus on only on dimesion of impacts to keep it manageable..
• Identify material(s), related processes (production, transport), stakeholders
• Identify major sustainability issues and impacts along the life phases
- Raw materials production; Manufacturing processes; Transport/logistics; 

End-of-Life (EoL) options; and/or use phase itself
• Consider dominant phases and sustainability issues!
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Managing information on materials and technologies –
Edupack fact-finding sheet:



MET (materials, energy, toxicity) matrix/table is an SLCA tool/method to 
manage research findings in eco-auditing and LCA processes:

Life phase Materials Energy Toxicity
Raw materials List of components 

and materials
Embodied energy Issues in materials 

production; eg. CO2

Production processes List of production 
processes

Energy consumption in 
production

Eg. CO2 in 
manufacturing

Transport/
logistics

Infrastructure in 
transport & logistics

Energy consumption in 
logistics

Means of transport?
CO2 per kg?

Use phase Materials needed 
during use (eg. Coffee 
filters)

Energy consumption 
during use

Waste of consumables

End-of-Life (EoL) EoL choices for 
components/materials

Impacts of EoL 
choices 

Impacts of EoL 
choices 

Managing information on product level – MET matrix:
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Product assessment Redesign idea

LIVERGY® Lidl sneakers
Materials: Nylon, Polyurethane
Sustainability issues: 
• Labor issues in manufacturing location (China)
• Material issues (fossil-based plastics)
• End-of-Life issues
• Focus life phases: Materials & manufacturing

Lidl X Ioncell® sneakers
Materials: Ioncell® cellulose fibre, recycled rubber
Sustainability improvements: 

• Improved material selection
• Production partner with fair labor conditions
• Future focus in end-of-life improvement, in-

store recycling?

(Discussed 
further on 
Monday…)

Redesign 
poster 
example:



Evaluation matrix
Assignment 
4: Redesign

(MyCourses 
submission: 
Digital 
poster with 
presentation 
talk on 19.5.)

The 
submission 
includes an 
assessment 
that is 
incomplete 
and/or has 
incorrect 
findings, and 
the redesign 
feels 
incomplete, 
unjustified, 
and/or falsely 
targeted. The 
communication 
of content is 
very poor.

The submission 
includes an 
assessment that 
remains shallow 
and/or 
unreasonably 
limited, and the 
redesign isn’t 
well connected, 
remains limited in 
scope, and isn’t 
that novel. The 
communication of 
content feels 
limited and/or 
poorly 
conducted.

The submission 
includes an 
assessment that 
captures main 
sustainability 
concerns with 
support of the 
database, and the 
redesign is 
connected to the 
sustainability 
concerns, but 
limited in scope 
and/or without 
being that novel. 
The 
communication of 
content is on an 
average level.

The submission 
includes an 
assessment that is 
broad, based on the 
database findings, 
drawing attention to 
key sustainability 
aspects, and the 
redesign successfully 
builds on the 
assessment and 
introduces feasible 
changes. The 
communication of 
content is well 
conducted.

The submission 
includes an 
assessment that is 
broad, well-performed 
and justified with the 
database and 
potentially external 
sources, drawing 
carefully attention to 
the key sustainability 
aspects, and the 
redesign successfully 
builds on the 
assessment and 
introduces feasible 
changes that feel 
novel and innovative. 
The communication is 
professional and also 
visually pleasing.

10.5.2023
44



Readings for next session…
Reading:

Allwood, J., & Cullen, J. (2010). Sustainable Materials – with Both Eyes 
Open (see MyCourses)
• Chapter 16: Longer life products
• Chapter 17: Reducing final demand

Learning diary entry for this week: 
“How comprehensive understanding and knowledge is needed to guide 
sustainable design action? Reflect on controversies and contradictions 
from a design perspective.”

See you on Monday (15.5.) again at Jeti in A-Grid!
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Thank you!


