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Sustainability and social systems

• Take a commonly know sustainability challenge, such as plastic waste
• The first inclination is to deal with the waste directly, e.g. by 

organising beach clean ups
• The first design thought leads to rethinking the products made of 

plastic, such as packaging.
• Quickly designers dealing with this issue see the need to take into 

account human systems connected to plastic, such as a local 
community, the global plastic supply chains, or the worldwide 
network of additive manufacturing. 
• These are all examples of complex social systems.
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Results :  Self-susta in ing  process 

Toolbox ownership

For the community to successfully use the tools, it is important 

that every person in the community has access to the tools. This 

does not necessarily mean that the toolbox should be owned 

by everybody at the same time. I let ownership be decided by 

the community, whilst checking accessibility in one-to-one 

conversations.

At the first moment of the workshop I introduced the toolbox. I 

explained that I would show them how to use it, in order for them 

to use it when I am gone. From the start I made it very clear that 

this workshop would only be a start for using the toolbox, and that 

they would obtain ownership and responsibility for the toolbox 

once I was gone. To clarify this, I used the Jembe as a metaphor. 

The Jembe is a tool that the community uses for plowing their 

land. It is shared among community members, just as the toolbox 

could be shared. 

I left the toolbox at the community from the first day, so they could 

already find out how to store it. The community members decided 

that the toolbox should be stored in the communal building. It 

seemed to come natural to all members of the community that the 

pastor took responsibility for storing the toolbox. I checked this a 

day later with a girl in a one-to-one conversation, and for her this 

was very logical. She said that if the pastor would be responsible 

for the toolbox, everybody would be able to use it when they want. 

Sharing tools among this community is very common.

Value

Creating products out of waste is only relevant if the products 

created are perceived as valuable. This again should be weighted 

against the investment that is required to create this value. The 

community members explained that they had collected bottles 

that were simply lying around in nature and on sides of the roads, 

places where they come anyway due to daily activities. This meant 

that getting bottles does not require any investment. 

The community presenting the products we made during the workshop, in 
front of the communal building.

Source: Stefan van der Heijden, 2018.



Source: New Plastics Economy, Ellen MacArthur FoundationSource: New Plastics Economy, Ellen MacArthur Foundation, 2018.



MATERIOM – connecting a global network

Source: Fab Lab Foundation, 2018.



How does design 
approach complexity in 

sustainability?



Complexity and sustainability in design
Transition design: 
“A new, design-led approach should 
enable stakeholders to arrive at a 
shared definition of the problem and 
an understanding of its complexities 
and interdependencies”

Systemic design
“Systemic design is distinguished from 
service or experience design in terms of 
scale, social complexity and 
integration. (…) By integrating systems 
thinking and its methods, systemic 
design brings human-centered design 
to complex, multi-stakeholder service 
systems as those found in industrial 
networks, transportation, medicine and 
healthcare."

Sources:  Jones, P., 2014, Systemic Design Principles for Complex Social Systems, Irwin, T., 2018, The Emerging Transition Design Approach;



Systemic design - Giga-mappingGigamap

Source: B. van Zwet, C. Mui, J. Janbroers, M. Terranea, S. Botterweck, 2018 (student project) 



Transition design –
system map

 
Figure 4: Based upon the problem mapping conducted by workshop participants and subsequent discussions, organizers 
developed this visualization, adding lines of connection and relationship. Green circles demonstrated to the community how 
new and existing projects and initiatives can act as strategically placed “interventions” aimed at transitioning the system 
(problem) toward a future of water security. This map is intended as an early “sketch” to guide qualitative stakeholder 
research aimed at validating or refuting nodes and relationships. In this way the map becomes a visual representation of a 
community’s collective understanding of the problem of water security. Source: T. Irwin 

Asking stakeholder groups to map the problem together accomplished several things: 1. Participants 
discovered facets of the problem they were unaware of, which challenged what they believed to be 
“true”; 2. The process fostered empathy for the way the water shortage affected other stakeholder 

Source: T. Irwin, 2018, The Emerging Transition Design Approach



Systemic design – participatory design and co-
creation



Transition design – future visioning

entire lifestyles, vs. the dominant, reductionist approach of envisioning discipline-based solutions. 
Groups were provided with narrative word/image “templates” and prompted with questions such 
as: “what would the resolution of the problem make possible for your stakeholder group?”; “what 
might you be able to do/accomplish that you currently cannot?”; “in what ways would your 
everyday life (practices, surroundings, profession, home life) look different or be better if the water 
shortage were resolved?” 

Groups used their previously articulated 2050 beliefs, assumptions and cultural norms as the 
springboard for the futuring exercise. They were asked to consider how their 2050 “worldview” 
might inform new practices, behaviours and designed interactions, and how artefacts would be part 
of their narrative. Participants also referenced their earlier lists of fears/concerns and hopes/desires, 
and speculate about how they would have been resolved or fulfilled in the future, and as a way to 
develop more concrete examples for the day-in-the-life narratives. In a final group critique, groups 
reprised the exercise of drawing green lines of affinity and red lines of opposition between the 
different narratives. The results showed many green lines due to the striking similarities among the 
visions, and few red lines of opposition. Our hypothesis (which can only be borne out through 
additional, extensive research with more groups) is that the “space” participants enter into when 
envisioning a desired, common future, enables them to transcend opposition and conflict in the 
present and focus on affinities and similarities in a commonly envisioned, hypothetical future.  

 

 
Figure 7: Workshop stakeholder groups were provided with templates and examples of how to develop future, lifestyle-
based narratives that incorporate solutions “holistically” in a narrative. This template provided participants with an 
example of a future snapshot in which neighborhood crime had been resolved. Source: T.Irwin. 

Source: T. Irwin, 2018, The Emerging Transition Design Approach



How do complexity 
scientists approach 

social systems?



Computational models of social systems in 
sustainability - examples
Systems of differential equations

Agent-based models

System dynamics

Networks



Are there opportunities 
to apply these 

techniques to design?



Prioritise stakeholder
engagement

Source: Templon, J., Cormier, A., Campbell, A., Singer-Vine, J., Buzzfeed.

• Network science

• Data scraping and 
crowd-sourced data



Prioritise interventions

Source: Schmitt Olabisi, L., et al., 2010, Using Scenario Visioning and Participatory System Dynamics Modeling to Investigate the Future

• System dynamics

• Participatory modelling



Simulate stakeholder / user behaviour

Source: Schelling, T., 1978, Micromotives and Macrobehavior; Wilensky, U., 1997, NetLogo Segregation model.  

• Agent-based model

• Purely theoretical



Opportunities for design - examples

Stakeholder analysis
• Prioritise stakeholder engagement
• Simulate stakeholder/user behavior

Future visions
• Simulate sustainable business models
• Simulate future supply chains and industries

Design choices
• Prioritise potential interventions



What may have prevented 
computational modelling in 

design for sustainability to date?



1) Can humans be modelled?

Recommendations:
• Acknowledge assumptions and values
• Leverage data from online tools
• Address ethics issues



2) Are design and modelling compatible?

Recommendations:
• Leverage designers’ intuition as a 

starting point
• Develop designer and stakeholder-

friendly interfaces
• Involve stakeholders in the 

development of the model



3) Can you model with limited data?

Recommendations:
• Don’t underestimate data available 
• Work with plausible models and multiple scenarios
• Develop models in an iterative way



Take aways

• Make your assumptions explicit and consider ethics questions
• Leverage data from online tools and big data analysis methods
• Develop simulation interfaces for designers and stakeholders
• Leverage stakeholders’ intuition 
• Adopt an iterative approach to model building



Next steps: demonstrator case studies

Case requirements
• Social complexity, sustainability objectives, designers involved
• Curiosity, willingness to experiment 
• Access to data

Case 1: Designing a marketplace for material 
reuse in the built environment
Ø Modelling the current and future built 

environment ecosystems
Ø Prioritizing stakeholder engagement

Case 2: Redesigning the psychiatry system
Ø Identifying sources of stagnation in current 

system
Ø Prioritizing stakeholder engagement



Thank you!


