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From incremental to 
disruptive development
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Comparing and linking approaches for 
sustainable design:
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Factor thinking: 
Increasing efficiency 
by ‘factor 10’
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Source: Wuppertal-institute
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A = current level of consumption

B = raising undeveloped countries to the level of 
developed countries -> 4 x present

C = in addition to B population will grow to 10 
billion -> 8 x present

D = sustainable consumption ~half of the present
-> consumption in developed countries must be
cut into 1/10 (factor 10), if targetting to globally
equal setting

Developed countries

Underdeveloped countries
80 % 20 % 10 % 10 %

The share of developed countries



From improvement to redesign, and to functional and system innovation:
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Towards sustainable transitions
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Multi-level perspective 
on sustainability 
transitions within the 
socio-technical context: 
(Geels 2011)

Source: Geels, F. (2011) Multi-level 
perspective on sustainability transitions
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Examples of sustainability transitions in mobile ICT:
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Multi-level perspective 
on sustainability 
transitions within the 
socio-technical context: 
(Geels 2011)
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From products to 
systems and services
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Product-Service systems (PSS) design
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Products as artifacts offer interfaces to functions and services they provide. Product-
Service System (PSS) design moves the focus of design action towards the whole 
system of service provision, and systemic efficiency and/or value addition within it.

Ø Assessing impacts per service-unit rather than product 
Ø Assessing ‘system’ sustainability

PSS design considers alternative business and service models that could provide 
improved sustainability by adjusting ownership and revenue models, and adding 
more stakeholders into the process.

Ø Changing product ownership: services instead of products 
Ø Co-governance in design and management



Sustainable Product-Service systems
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However: There are several types of PSS – not all PSS are by default sustainable! 
(Tukker, A. 2004; Mont, O. 2001)

Three key elements in creating new, innovative, and sustainable PSS concepts: 
1) Innovative stakeholders network; 
2) A shift from selling products to selling results; 
3) A change in product and resources ownership. 
(Vezzoli, C. and Ceschin, F. 2008)

Switching from product sales to selling a functional result has most sustainability 
potential. Here, the provider agrees with the client the delivery of a result. 
(Tukker, A. 2004) 

Example: Selling office lighting in lux per meter (Philips) or clean air per cubic meter
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Sustainable PSS: Examples
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Product oriented: Use oriented: Result oriented:



B%#'-"+-84)*DBB.*5H-0&4)#

#%"##"$%$%
#(

-*)./'(0)*123(2.4 5620)*123(2.4 726/8(0)*123(2.4



Sphere of sustainable PSS design focus
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BIZ

BIZ

Designer

Sphere of 
consumption

Sphere of 
production

• System design
• Service design

• Co-design

• Ethnographic research
• Participatory design
• User- and/or human-

centered design
• Changing behavior

• Background research
• Strategic analysis
• Impacts analysis
• Management and 

organization

Product-
Service-
System

USER



Sphere of sustainable PSS design action
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Product-
Service-
System

Designer

Consumer

Producer

Sustainable PSS:
ü Functional results as a 

goal
ü Expanded stakeholder 

network
ü Sharing vision
ü New roles for 

stakeholders
ü Ownership into system 

processes and 
components

Sustainable consumption 
and production at 
the interplay of 
stakeholders:



Sustainable PSS design – what & why?
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WHAT & WHY:
- What is the demand? What is being offered & why?
- Strategic analysis & Exploring opportunities
- Existing research, checklists, “facts”
- Understanding the surrounding system; System mapping
- Identifying the potential (remember “low hanging fruits”)
- Environmental, socio-ethical and economic potential & needs
- What are the driving motivations, and how are they communicated?
- How to prioritize trade-offs?



Sustainable PSS design – how & who?
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HOW & WHO:
- What is the improvement? What new stakeholder interactions can be 

created? What is the added value?
- Exploring opportunities; System ideation, development and design
- What is the offering to stakeholders (or system functions)?
- Who are the main actors? Who are the other stakeholders? 
- What are the interactions? System & stakeholder mapping…
- What are the system boundaries (primary & secondary)
- How is the design process set up? 
- How is communication set up?



Sustainable PSS design – test & iterate!
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TEST & ITERATE:
- Take PSS concept in real life setting & testing
- System implementation and iteration
- Socio-technical experimenting
- Environmental, socio-ethical and economic assessment
- Communication between societal domains & actors
- Develop & iterate collaboratively with stakeholders!
- Scale up from experiment...



Sustainable PSS design process
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Communicating results



Designer as the match-maker
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Design action can focus 
to:
• Redesigning system 

interactions and 
connections 

• Connecting new 
stakeholders within 
the problem context

• Communicating 
system interaction 
and value 
propositions 



Identifying connections within the socio-technical context:
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Communicating 
the offering from 
user perspective:



Communicating production system and system of use, and novel stakeholder & 
system interactions:

Source: Author, 2014



Communicating business value:



Communicating ‘service blueprint’:Communicating ‘service blueprint’:



Communicating system interactions with storyboards:



Not forgetting new material innovations!



Exercises



In-class exercise in groups:
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Source: Azar et al. 2002

Random groups in breakout rooms, 15 mins group discussion:
• Based on your topic (below), find out a real-world example, or ideate a new one…

• What is the focus service offering in your example case? 

• Who are the main stakeholders in the system? How are interactions designed?

• Explain your choice briefly after discussion

Case topics for each group:

1. ICT services
2. Mobility services
3. Tools and appliances
4. Tourism services

5. Food-related services
6. Spaces for shared use
7. Open-source data
8. Housing services



Home exercise in product case groups:
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Source: Azar et al. 2002

Continue in your product case groups, and prepare for next week tutor discussions:
• What is the focus service offering in your case? What is the ‘sustainability offering’ 

in your case? Can you expand the offering or redesign it?

• Who are the main stakeholders in your product-service system? Can you 
introduce new actors and interactions?

• How are interactions designed? Can they be redesigned?

• Can you introduce changes to your product system to improve it: increase 
sustainability through improved system or with a novel component with additional 
value?

Ø Consider core offering(s), map your PSS, create innovative redesign!

Ø Explain your idea(s) in next week tutoring meeting



Identifying connections (and promoting sustainability) within the context of action:
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Thank you!




