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Agenda
9:15–9:30 Project work & group check-up

9:30–10:00 Systems focus in design

10:15–11:00 PSS methods and tools

11:00–11:45 Group exercise

11:45–12:00 Concluding session
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Course and project work schedule
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Working days Tuesdays (13-17) Thursdays (9:15-12)
Week 1 (9.1 & 11.1.) Introduction to course;

DfS introduction (F101)
Designing for sufficiency 
(visitor: Mikko Jalas) (Q201)

Week 2 (16.1. & 18.1.) Project work: Kick-off 
(A-Grid Mordor)

Sustainable PSS design & systems 
design (Q201)

Week 3 (23.1. & 25.1.) Socio-technical experimentation & 
social innovation (F101)

Presenting case work ideas
(A-Grid Mordor)

Week 4 (30.1. & 1.2.) Design for sustainability transitions 
(Q201)

Communicating and scaling-up 
sustainability (visitor: Michael 
Lettenmeier) (A-Grid Mordor)

Week 5 (6.2. & 8.2.) Sustainability games (visitor: 
Tommi Vasko) (A-Grid Mordor)

Project work tutoring & 
finalisation (Q101)

Week 6 (13.2. & 15.2.) Project work: Final presentations 
(F101)

Feedback session (A-Grid Mordor)

Please note the change in location for several sessions to A-Grid Mordor!



Project work initiation
• Structure your schedule and group meetings; Agree on first steps and divide work

• Begin by site assessment and by considering potential areas of intervention for your 
theme: Consider your overall theme, and think of the related materials, products, 
product-systems, involved practices of consumption and production, and the potential 
changes towards sustainability

• Begin initial ideation and brainstorming for your design concept idea…

• Begin to gradually also think about idea presentations on next week Thursday!

• How has the work started – any immediate issues, concerns, questions?
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Project work status?



Systems focus in design



Different models to discuss sustainability
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Different conceptual/systemic approaches to sustainability: Triple-bottom line 
perspective (Elkington, 1994), nested model (IUCN), and a model that is not anthropocentric. 

Economic Sociocultural

Environmental

Sociocultural

Environmental

Economic Geosphere

Biosphere
Human 
systems
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See: https://thenaturalstep.org/approach/

The Natural Step – principles 
for sustainable design:



Sustainable Development Goals

The SDG ‘wedding cake’. Source: Stockholm Resilience Institute.
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Source: Shedroff, 2009

Systems Strategy Model 
for sustainable desing:
(Shedroff, 2009)
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Circular economy &
system design



15.1.2024
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Gonçalves Castro et a. (2022) The rebound effect of circular economy: Definitions, 
mechanisms and a research agenda. https://doi.org/10.1016/j.jclepro.2022.131136

System rebounds to increased consumption?
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Socio-technical systems and 
sustainability transitions
Transition Management (TM) 
methodology is based on a 
multi-level perspective on 
sustainability transitions within 
the socio-technical system 
context, with focus on: 

• Macro-level (landscape)
• Meso-level (regimes)
• Micro-level (niches)



The dynamics of socio-technical change:

The everyday use of technology
(design, context, practice)

New ideas and innovations

Megatrends, perceptions, 
mindsets

LANDSCAPE

REGIME

NICHE



Multilevel focus 
for design
Multilevel perspective adapted to 
design:

”The role of designers is broadening, 
from the creators of physical arte-facts 
to the potential role of facilitators of 
complex societal change processes. 
To support the widening role of the 
designer, there is a need for a design 
supportive model.”  

Multilevel Design Model (MDM) by Joore & 
Brezet (2014)
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Joore & Brezet (2014). ”A Multilevel Design Model – The Mutual Relationship between Product-Service System 
Development and Societal Change Processes”; As an optional reading in MyCourses! 



17.1.2024
17

Types of leverage points 
in the system:
(Meadows, 1999)

Source: https://ecowe.wordpress.com/2013/02/13/leverage-points-places-to-intervene-in-a-system/
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Source: https://ecowe.wordpress.com/2013/02/13/leverage-points-places-to-intervene-in-a-system/

Types of leverage points 
in the system:
(Meadows, 1999)

Intent
Values, goals, 
world views  

Design
System structure, 
institutions,  rules

Feedbacks
Dynamics between 
system elements

Parameters
Mechanistic parameters 
often in focus of policy



Joore & Brezet (2014). ”A Multilevel Design Model – The Mutual Relationship between Product-Service System 
Development and Societal Change Processes”; As an optional reading in MyCourses! 

Consider all 
levels and also 
how to leverage 
tranformation 
with your design!



From products to systems 
and services



Product-service-system 
(PSS) design



Product-Service System (PSS) Design for 
Sustainability
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Based on the model of functional economy (Stahel, 1997), Product-Service System 
(PSS) Design considers products as interfaces to larger product-service systems, and
moves the focus towards systemic efficiency in access to the services that products 
provide.

Endorsed also by the UNEP (2002), sustainable PSS design considers alternative 
business and service models that could provide improved sustainability by adjusting 
ownership and revenue models, and by adding more stakeholders to the process.

Ø PSS enables systemic improvement and more efficient access to services that products offer
Ø PSS enables changes product ownership models; Offering access to services instead of products 
Ø PSS adds value to stakeholder network; Potential co-governance in design, production and 

management

Stahel, R.W. (1997). “The Functional Economy: Cultural Change and Organizational Change”, in Richards, 
D.J. The Industrial Green Game. Washington: National Academic Press.

UNEP (2002). Product-Service Systems and Sustainability: Opportunities for Sustainable Solutions. Paris: United 
Nations Environment Programme.



Product-Service System (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 Assess impacts per service-unit rather than product 
Ø Assess and enhance 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



Different types of PSS solutions
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PSS design is a perspective to designing 
any product or service. However, there 
are different types of PSS depending on 
how and where the value is created.

Figure based on Tukker, A. (2004). “Eight types of product–service system: eight ways to sustainability? 
Experiences from SusProNet.” Business Strategy and the Environment (13/4). https://doi.org/10.1002/bse.414

• Product oriented PSS focuses mainly 
to extend the existing product-offering

• Use oriented PSS covers various models 
of leasing/sharing/pooling of products

• Result oriented PSS focuses to deliver a 
(novel) service with a ‘functional result’ 
(i.e., satisfy user need without 
product/material ownership)

https://doi.org/10.1002/bse.414


Sustainable Product-Service Systems
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However: There are several types of PSS – not all PSS are 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



Examples of PSS designs
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Product oriented: Use oriented: Result oriented:



Examples of PSS designs
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Product oriented: Use oriented: Result oriented:



Examples of PSS designs
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Product oriented: Use oriented: Result oriented:



Examples of PSS designs
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Product oriented: Use oriented: Result oriented:



Product-service system (PSS) for 
sustainable consumption
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Products as ‘service-producing machines’ – we do not need the products, but the 
services they provide!

Organise markets and consumption differently:
• ‘Access-based consumption’ 
• Mobility-as-a-Service (MaaS)
• Energy performance contracts (EPC)
• Service businesses; Service-orientation, ‘servicizing’

Connect to and support non-market activity:
• Supporting grassroots; Social innovation
• Sharing and learning
• DIY and collaborative making



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...



PSS design in Circular 
Economy



Circular Economy (CE) as an economic model
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Circular Economy (CE) as an economic model builds on the understanding that the linear 
material flows of global production and consumption systems cannot continue on their 
current trajectory. Instead, more circular material systems are to be embraced 
(see e.g., Brandão, M., et al. 2019).

CE seeks changes especially in the way we use (organic and technological) raw materials 
in production and consumption. It connects to novel offerings and interactions in both 
business-to-business (B2B) and business-to-consumer (B2C) service domain, and 
also to support various actors the CE transition (e.g, research collaborations).

Also the EU has endorsed CE as a model in its Circular Economy Action Plan (CEAP; 
2015), with emphasis on improving resource use and recycling, waste prevention, and 
promotion of more holistic design.

Brandão, M., et al. (2019). Handbook of the circular economy. Edward Elgar Publishing.
The European Commission (EC) (2015). The EU’s Circular Economy Action Plan. 
https://emf.thirdlight.com/link/l3i96x2za3la-8o3wq5/@/

https://emf.thirdlight.com/link/l3i96x2za3la-8o3wq5/@/
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CE and PSS design

Source: Ellen MacArthur Foundation (2019). Circular economy systems diagram. 
https://ellenmacarthurfoundation.org/

CE entails a systemic 
view, and focus on 
various organic and 
technological  
material cycles. 

PSS design for CE
thus seeks possibilities 
for closing the loops 
on various stages of 
the value chain, and 
more efficient, circular 
and extended use of 
products and 
materials.



PSS for circular plastics
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The EU promotes circular plastics for 
example with new packaging directives 
that require producers to collect and 
recycle plastics from packaging.

Several PSS opportunities can be 
identified in the circular plastics 
value chain, especially in B2B domain 
between recyclers and producers, as 
well as in B2C domain in relation to 
product-life extension, and efficient 
end-of-life services. 

See European Strategy for Plastics in CE. https://www.europarc.org/wp-
content/uploads/2018/01/Eu-plastics-strategy-brochure.pdf
See also the NONTOX project and its ecodesign guidelines: https://www.nontox-ecodesign.org/

https://www.europarc.org/wp-content/uploads/2018/01/Eu-plastics-strategy-brochure.pdf
https://www.europarc.org/wp-content/uploads/2018/01/Eu-plastics-strategy-brochure.pdf
https://www.nontox-ecodesign.org/


9.1.2024
40

Source: Ellen McCarthy Foundation: Redesigning plastics

Example: Redesigning plastics by Ellen McCarthy Foundation



PSS for food waste and 
bioplastics circularity
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The EC Scientific Advice Mechanism 
(SAM) also promotes use of bioplastics 
in contexts where it is challenging to 
separate plastic from organic material 
(e.g., food system products).

Several PSS opportunities can again 
be raised along the material cycle,in 
B2C domain especially with recycling 
information, collection systems, and 
efficient end-of-life use, and in B2B 
domain in the form of improved use of 
waste side streams and sales of e.g., 
energy services

See SAPEA, Science Advice for Policy by European Academies. (2020). Biodegradability of 
plastics in the open environment. Berlin: SAPEA. 
https://sapea.info/topic/biodegradability-of-plastics/

https://sapea.info/topic/biodegradability-of-plastics/


Focus areas for PSS design in CE context
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PSS design seeks systemic efficiency, and CE moves focus to efficiency in material use and 
circularity, empowering changes in consumption and production. Hence, the focus areas for 
PSS design in CE context can be as follows:
• Improved management of material flows: PSS designs can offer ideas to both B2C and B2B 

to enhance material-use efficiency, recycling, and/or reuse of waste and side streams.

• Services and strategies to extend product life: To extend product- and material-life, both B2C 
and B2B, as well as community PSS solutions can be developed (e.g. repair, recycle).

• Efficient end-of-life systems: PSS offerings can also help in developing efficient take-back 
systems to support recycling especially in B2C but also in B2B domain.

• Visibility to material circularity in consumption and production: DfS and PSS design for CE 
is also communicating the urgency and need to change patterns of our material use.



PSS design process, tools 
and methods



The process and methods for PSS design
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The PSS design process conforms to the conventional design process, starting from 
strategic analysis and opportunity exploration to ideation and system design, and to the 
further iteration and prototyping of the (PSS) design concept.

Methods and tools for PSS design cover various ecodesign and service design tools, and 
also the facilitation of strategic co-design and prototyping: 

Stakeholder and 
system mapping

Service interaction 
blueprinting

Strategic co-design, 
collaborative prototyping

(Systemic) impact 
assessment



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 

Source: Ceschin, 2013



Mapping the system with its core actors and interactions:

S
ource: C

eschin, 2013

Socio-technical context

Product-service system

Design 
offering



• What is the core 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: increase sustainability 
through improved system or with a novel 
component with additional value?



Offering Diagram showing the basic and added-value functions of the 
design idea

Part of the detailed Offering 
Diagram that visualises the 
whole offering

Assessing the offering 
from user perspective:



Assessment of production system and product-service offerings, and 
novel stakeholder & system interactions:

Source: Author, 2014



Identification of business value:



Development of ‘service blueprint’:



Communicating system interactions with storyboards:



Summarising topics



Some examples of sustainable PSS: 
Services for mobility, food systems, and products
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Car leasing service: no owner-
ship or maintenance, guaranteed 
access with monthly fee

Food delivery service: online 
service with 3rd party delivery

Repair service by mail: ability to 
repair selected product via mail

Business offerings: 
sustainability (e.g., efficient 
energy, transport) as services

Car sharing and peer-repair 
service: platform for peer-sharing 
and repairing vehicles

Community kitchen: a place for 
community to gather around food

Open repair workshop: a supported 
workshop for repair and tool rentals

Social innovation: gather into 
networks to create platforms for 
peer-activity and sustainability

vs.

...Remember a critical perspective in considering sustainability improvements!  



Summary of session topics
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• Product-Service System (PSS) design focuses to restructure stakeholder roles and 
interactions to increase the systemic efficiency in delivering a ’functional offering’ (i.r., 
access to a selected service)

• Types of PSS range from product oriented, to use oriented, and to result oriented 
solutions

• In the CE context, PSS design emphasis is on efficiency in material use and 
circularity, and in extending product life, promote sharing, and providing efficient end-of-
life systems.

• Not all PSS designs are sustainable: sustainability transition in production and 
consumption calls for further restructuring of the producer and consumer roles

• Remember a critical perspective in considering sustainability improvements! 



Assessing the service-offerings, products, and elements of interaction with 
‘offering diagrams’:

• Communication on system 
value and focus stakeholders

• Identification of system 
components, functionalities

• Identification of elements of 
PSS-offering



Mapping the PSS system:

• Identification of connections to 
broader socio-technical setting

• Identification of system elements, 
interactions, flows (materials, 
products, information etc.)

S
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Assessing progress and refining details:

• Assessment and communication of progress and improvements
• Detailed design of PSS interactions and elements



Next steps to continue work…
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To continue with the topic in general, you may think of PSS-type of examples for further 
assessment:

Ø Consider e.g., main sectors of consumption: Food services, mobility, housing, energy, but 
also products (e.g., clothing, IT-products), tourism, etc.

Ø What are the possible changes to system and stakeholder network, and how that adds 
value?

Ø Are there changes in ownership? Who ensures product longevity and efficient end-of-life?
Ø Continue to discuss potential improvements; You can support work with system and 

stakeholder mapping and service blueprinting

Supplementary readings on sustainable PSS design (open access book):
Vezzoli, C., B. Garcia Parra, & C. Kohtala (2021). Designing Sustainability for All – The Design of 
Sustainable Product-Service Systems Applied to Distributed Economies. Springer. 
https://link.springer.com/book/10.1007/978-3-030-66300-1

https://link.springer.com/book/10.1007/978-3-030-66300-1


Group activity



Activity in project work groups
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Continue working in project work groups:
• Think of your focus theme of SCP, and start to think of the system elements 

(and sub-systems) from the user perspective
• Consider physical elements and material flows, but also service components and 

elements of communication and interaction
• If you have time, proceed to more detailed mapping of the stakeholder network and 

the PSS system
• What are main materials and products in the system? Who are the main stakeholders 

(actors) and how are the interactions designed?
• You can use a paper canvas and post-its to scetch for both offering diagram as well 

as the stakeholder system mapping

• Lets gather back to class at 11:50!



Feedback on the exercise?



Next week sessions: Topics & readings
Tuesday (23.1.): 
Socio-technical experimentation & social 
innovation
Lecture reading:
• Ceschin & Gaziulusoy (2020) Design for 

Sustainability, Chapter 9: Social innovation
• Supplementary reading (if you feel like it): 

Ceschin (2014) How the Design of Socio-
technical Experiments Can Enable Radical 
Changes for Sustainability
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Thursday (25.1.): 
Project work: Idea presentations

Session agenda:
• Groups present their initial ideas for their SCP 

challenge; Each groups has 15 minutes slot 
including feedback

Schedule for the session: 
9:15–9:20 Welcome!
9:20–10:35 Groups 1–5 (15 min slots)
10:35–10:45 (break)
10:45–12:00 Groups 6–10Remember to begin to reflect on weekly

topics and progress in your learning diary! 



Thank you!


