
Design Approaches to 
Sustainable Consumption
Session 5: Sustainability impact assessment
Tatu Marttila & Philip Hector
Tuesday 26.1.2021 (9:15-12:00)



Agenda
9:15–9:30 Practicalities & status reports

- All good in case work for idea presentations?
- Other issues related to course work?

9:40–10:30 Assessing and communicating sustainability: 
Environmental and social impact assessment

10:30–10:45 Break

10:45–11:15 Breakout room exercise in random groups

11:15–11:45 Present results of discussion

11:45–12:00 Next sessions & idea presentations on Thursday!
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Assessing and 
communicating 
sustainability impacts
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Production and consumption affecting both 
environmental and social foundations…



What causes most impacts?
Normal everyday practices are causing most of the sustainability impacts:

• Housing & living

• Food & agriculture

• Mobility

• Tourism

• Electronics

• Fashion
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Where to find improvement?
Researching the problem context and its surrounding system, situation and use context 
helps to identify sustainability potential, for example in:

• Design process

• Ecological impacts

• Social context

• Cultural context

• Context of use

• Economic opportunities
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Assessing and communicating impacts of 
consumption and use
Sustainable design considers and communicates the social and environmental effects of 
organizations' economic actions.

An increasingly important component also in corporate social responsibility (CSR) 
communication.

Main methods for assessment:
• Material and product life-cycles and life-cycle assessment (LCA) as the cornerstones
• Input-output assessment; Investments of energy, materials vs. output of CO2 etc.
• Environmental return on investment (EROI); Social return on investment (SROI)
• Quantified vs. qualitative data; Remember to consider data validity and comparability!
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Environmental impact 
assessment 



Input-output perspective to assessing impacts
Originally, an input-output table is a matrix representation of a 
nation’s (or region’s) economy, and an economic tool for 
quantitative analysis of the structure and interdependencies 
of producing and consuming sectors in the economy

Environmental input-output analysis extends the assessment 
to ecological aspects

Utilized in studying impacts of complete sectors in production 
(eg. automotive sector)
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For more info, see for example: 
https://ec.europa.eu/jrc/en/publication/world-
input-output-database-environmental-accounts



Life-cycle perspective
Sustainable design considers assessment of impacts of every phase of product-life, from 
materials production to use and to disposal. Life-cycle analysis or assessment (LCA) is an 
overall term of the assessment of life phase impacts of products and systems.
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Source: Ashby, M. (2012) Materials and the Environment: Eco-Informed Material Choice



Life-cycle assessment (LCA)
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 industry-specific consultants.
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LCA including an analysis of system boundaries:

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



Bill of materials:
• Mass, density, price; recycled, recyclable?
• Critical materials? (rare, no substitutes, supply 

chain risks, geopolitics)
Energy / carbon footprint:
• How much energy is needed?
• When and where is it needed?
Environment:
• Ecological footprint/handprint
• Toxicity/accumulation
Legistlation:
• Policies & legislative frameworks
• Guidance & Costs
Society and Economics:
• Fairness and quality of life, good jobs
• Risk, investments, competitive advantage
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Source: Ashby, M. (2012) Materials and the Environment: Eco-
Informed Material Choice



Simplified life-cycle assessment (SLCA)
The methodologies used in LCA process can be divided in approaches utilizing quantitative 
or semi-quantitative approach with comparable data on life-cycle impacts, or qualitative 
approach that aims to identify important aspects more broadly.

Simplified, or streamlined LCA (SLCA) is divided also in semi-quantitative and qualitative 
strategies, including input-output tools and matrix approaches.

Commonly, SLCA tools often emphasize general values over specific numbers from a 
specific assessment. Many of them can also combine quantitative and qualitative aspects.
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Studying value chains, sourcing, and logistics:

See: https://open.sourcemap.com/



Studying and improving life-cycle impacts:
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Source: Ashby, M. (2012) Materials and the Environment: Eco-Informed Material Choice

Identifying main impacts for different products:



Information to support impact assessment 
To be able to compare products and materials and make design choices, there is a need 
for comparable data to support impact assessment. 

Ashby, Ferrer, & Bruce (2013). Materials & SD (in MyCourses as optional reading): 
Granta EduPack Sustainability database package provides a computer-based resource for 
assessing articulations of sustainable technology and the place of materials in them. 

Can be used to help to gather information on materials (and also nations), support material 
selection, or to perform eco audits.

For design guidelines approach, see also Design for Sustainability (SDO) toolkit/checklist, 
in MyCourses.
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Data-tables in Granta Edupack program:

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



Material input per 
service-unit (MIPS)
• MIPS is an assessment method developed by 

European Wuppertal Institute, used also in 
Finland

• It moves focus to ‘functional efficiency’
• Used to calculate impacts per ‘service unit’, 

ie. per km travelled, meal served, or single 
use of a product (eg. T-shirt for a day)

• Impact indicators in five categories: Biotic, 
abiotic, air, water, erosion

• However: Complex calculations; Limited 
library of values
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See: http://pavogy.web.elte.hu/Kornyez/Koz_kis/MIPS/ws27e.pdf

http://pavogy.web.elte.hu/Kornyez/Koz_kis/MIPS/ws27e.pdf


Assessing social impacts



Social impact assessment
Conventionally, social impact assessment (SIA) is the process of identifying and managing 
the social impacts of industrial projects or activity.

It also involves economic and cultural considerations, and potentially risk assessments.

Open questions:
• What are the expected boundaries of assessment, where can a company be expected 

to have impact?
• What are taken as focus areas for improvement and how to balance trade-offs (eg. 

human health vs. local economy)
• How to measure, communicate, and regulate?
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Social LCA (S-LCA)
The objective for conducting a S-LCA is to promote improvement of social conditions and 
of the overall socio-economic performance of a product/material production, throughout its 
life cycle for all of its stakeholders.

The Guidelines for Social (or socio-economic) Life Cycle Assessment of Products provides 
a map, a skeleton and a flash light for stakeholders engaging in the assessment of social 
and socio-economic impacts of products life cycle.

Concept is promoted by UNEP/SETAC in a publication (2009). As an optional reading in 
MyCourses.
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Source: UNEP/SETAC (2009) Guidelines for Social Life Cycle Assessment of Products
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S-LCA framework: Stakeholder mapping

Source: UNEP/SETAC (2009) Guidelines for Social Life Cycle Assessment of Products
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S-LCA framework: 
Impact categories



Social impact assessment: Other sources
On a general level, UNDP human development data center (http://hdr.undp.org/en/data) 
offers a variety of national and demographic data. Also other LCA datatables such as 
Edupack often include information on social considerations (eg. demographic data).

In assessing social sustainability, also external background research is often needed (eg. 
earlier research, public media); Even more emphasis is also on local actors and networks 
that can help to access information and identify issues.

Orientation for sustainable design: From preventing/mitigating negative impacts to 
improving conditions across the value chain!
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http://hdr.undp.org/en/data


Communicating 
sustainability impacts in 
design



Sustainability –
complex to assess…
Prioritization: “Sustainability” vs. 
“Sustainable development”?

Triple-bottom line reporting: 
• Financial bottom line
• Social / ethical performance 
• Environmental performance

Decouple the circles 
– unpack their meaning…
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Source: Ashby et al. (2013) Materials & SD
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Source: Ashby, M. (2012) Materials and the Environment: Eco-Informed Material Choice

Process for assessing sustainability of a product/technology:



Communicating sustainability impacts 
(…with design action)
Different ‘units of analysis’ to assess and communicate:

• Environmental/social input (investments) vs. output (impacts) throughout product 
life-phases

• Environmental/social input/output in product-service-system

• Environmental/social input/output per service encounter

• Environmental/social input/output per ‘functional unit’ that a product-service system 
offers (e.g. washing a shirt; driving 1 km etc.) -> Material Input per Service (MIPS)

Design amplifying and scaling-up sustainability considerations and solutions, and
enabling connecting to action!
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Communicating impacts: Product view

http://www.interfacecutthefluff.com/wp-
content/uploads/2013/04/Screen-Shot-2013-04-18-at-16.37.32.png
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Communicating impacts: Perspective in personal consumption
(For example, see: https://lifestyletest.sitra.fi/)
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Communicating impacts: Carbon intensity of consumption expenditure
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Communicating impacts: Global/spatial view
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Communicating impacts: Consumer labels and ratings
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Communicating impacts: Corporate social reporting
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Communicating sustainability with design choices, style, and materials



Exercise



In-class exercise in groups:
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6 x random groups in breakout rooms, 30 mins group discussion:
• Based on your focus area (below), consider both 1) potential environmental and 

social impacts along life-cycle phases, as well as 2) how to communicate this in 
design (eg. labels, indicators)

• See example on next slide; Utilize online working canvas: http://t.ly/T6TU

• Explain your findings to others with the board briefly after discussion (5 min each)

Focus areas for each group (you may select more focused example[s] within the theme):
1. Mobility services
2. Food services (consumer groceries; 

restaurants etc.)
3. Farming and food production

4. Impacts of housing and/or 
construction sector

5. Consumer products (e.g. clothing)
6. Tourism (domestic/global)
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Example: Coffee production and consumption
Possible environmental impacts:
• In coffee bean production, local environments are 

disrupted 
• Impacts of logistics; roasting 
• Connects to packaging waste in use-phase
• In end-of-life, issues or recycling and use

Possible social impacts:
• Coffee bean farmers are underempowered and 

tackle with poverty
• Land-use for coffee farming prevents alternative 

production (eg. food for local consumption)
• Revenues of coffee industry are mainly staying in 

countries that are not producing coffee

Potential design action:
• Promote certificates, responsible producers, ‘single-

source’ or tracable logistics
• Recycling of packaging should be made simple
• Consider uses for waste streams of coffee grounding

Potential design action:
• Promote certificates and local and responsible 

production
• Make origin of coffee and local conditions more 

visible
• Empower consumer action to put pressure on 

industry



Next sessions…



Course schedule
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Working days Tuesdays Thursdays

Week 1 (12. & 14.1.) Introduction to course;
DfS introduction

Case introduction: 
Espoo City library

Week 2 (19. & 21.1.) Design for sufficiency
(visitor: Mikko Jalas)

System design and circular 
economy

Week 3 (26. & 28.1.) Assessing and 
communicating impacts

Present case ideas

Week 4 (2. & 4.2.) Taking it into action 
(visitor: Meri Löyttyniemi)

One-planet lifestyle
(visitor: Michael Lettenmeier)

Week 5 (9. & 11.2. Scaling-up sustainability 
transitions

Case work tutoring

Week 6 (16. & 18.2.) Final presentations #1 Final presentations #2



This Thursday: Idea presentations!
Thursday (28.1.) agenda:

9:15-9:30 Welcome & practicalities
9:30-10:30 Idea presentations, teams 1-5 (5 x 10 min)
10:30-10:45  (break)
10:45-11:45  Idea presentations, teams 6-10 (5 x 10 min) 

Teams presents their work so far, and possible ideas that they are taking forward!
• In your presentation, briefly discuss your interpretation of theme and challenge, and your ideas 
• The format is free (PPT or similar; short video & following short talk?) 
• Each team has 5-minute slot, so the presentation needs to be pitch-like (+ 5 min feedback)
• Upload presentation materials to MyCourses before Thursday morning!

Espoo City Library mentors present!
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Thank you!
Continues on Thursday (28.1.)…


