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Abstract  

This research project explores how the method of infrastructuring can be used for 

ecological citizenship. A case-study analysis identified where in the infrastructuring 

process measures for ecological citizenship can be taken. In a co-creative workshop 

concept targeted towards the identification of boundary topics and the formation of a 

public, the empowering features of the re-shaping of mental models are explored. 

Infrastructuring is considered as a design method which is able to enhance citizen 

participation for ecological citizenship. 

Keywords: infrastructuring, ecological citizenship, boundary topics, formation of publics, 

citizen participation, climate crisis 
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1 Introduction 

In an essay about dissonance, Jonatan Olofsgård is sharing his experiences about a 

muteness he felt after a hospital stay, where he was “given the task of dealing with two 

completely irreconcilable descriptions of reality: You might die if you go home. There’s no 

reason for you to feel worried (2018; translation by Jane Davis).” 

“The scientific term for the condition that arises when somebody is forced to handle two 

irreconcilable insights is cognitive dissonance. It’s a state of mind characterized by 

surprise, fear, guilt and sometimes embarrassment. It’s not a nice position to find yourself 

in. The way out of it often consists of rationalizing away one of the insights — the more 

uncomfortable one — or of suppressing it or projecting it onto someone else (Olofsgård & 

Davis, 2018).” 

In 2018, when this essay was written, most people were doing better than ever before (in 

purely material terms) while being in a global ecological crisis at the same time (Roser, 

2018; Rosling, Rosling Rönnlund, & Rosling, 2018; Sörlin, 2018). A crisis that is 

scientifically proven to make large parts of the planet uninhabitable, if no large impact 

changes are being made. 

How Olofsgård describes his (bodily) experiences in the hospital as not being aligned with 

how the doctors behaved. He did not feel in danger or even worried while being at risk of 

death. This internal dissonance reminded him about many conversations he has had about 

global warming, climate change, biological diversity, etc. What we say, and what we know 

is not reconciled with what we experience (Olofsgård & Davis, 2018). 

Climate change is the biggest existential crisis for humanity, though it is not treated like a 

crisis. In October 2018, the Intergovernmental Panel on Climate Change (IPCC) released a 

long-awaited report on the impacts of global warming of 1.5 °C above pre-industrial levels 

with the general intent of “strengthening the global response to the threat of climate 

change, sustainable development, and efforts to eradicate poverty. […] Global warming 

is likely to reach 1.5°C between 2030 and 2052 if it continues to increase at the current rate 

(high confidence) (IPCC, 2018).” At the same time mitigation ambitions for global 

greenhouse gas emissions as submitted under the Paris Agreement in 2015 are not 

sufficient to limit global warming to 1.5°C, and if the world is willing to do so, global CO2 

emissions need to decline drastically before 2030 (IPCC, 2018).  
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Since then, no urgency in actions is visible. E.g. in Germany a Commission on Growth, 

Structural Change and Employment has developed a plan for coal to phase out in January 

2019. Coal, making up for nearly 40% of Germany’s energy supply, is responsible for 

creating 20% of the nation’s carbon emissions. Comparing to 1990 levels, Germany wanted 

to reduce emissions in the energy sector by 61-62% by 2030 and the commission should 

identify measures to ensure this target will be met. Against public opinion, the commission 

has decided to prolong the target for the coal phase out to 2038. 

 

This is just one example that shows that the mitigation of climate change misses 

commitment and faces continuous resistance – from both citizens, government and 

industries. Some of the reasons are “ecologically destructive infrastructure, privatizations 

and corporate enclosures, anti-democratic institutions and policies, secretive trade 

agreements, land-grabbing and evictions, climate change enabling policies and other social 

and environmental injustices (Boehnert, 2018, p. 111).” 

1.1 Motivation 

Since I started working on this research project, something has changed: In only four 

months of time, the ‘fridaysforfuture’ movement arose, one of the biggest climate-

politically motivated youth movements to date. Above all, Greta Thunberg has inspired 

over one million youths to school strike on Fridays until their countries policies are aligned 

with the Paris Agreement (“fridaysforfuture,” n.d.). From then new movements like 

‘parentsforfuture’ and ‘scientistsforfuture’ emerged which has influenced public opinion. 

E.g. in Germany more people than ever think global warming is a topic of public interest 

(Schlandt, 2019).  

Those initiatives can be seen as examples of ecological citizenship. They are informal 

networks of community groups with individuals not seeing the government reacting on 

their behalf. These communities are used as vehicles of collective democratic agency and 

civic engagement (Wolf, Brown, & Conway, 2009, p. 518). Another aspect of ecological 

citizenship are individual behaviors and actions motivated by a feeling of intrinsic moral 

responsibility based on the impact of one’s ecological footprint. 

Infrastructuring is a way to generate and support ‘Designing Networks’, which are complex 

stakeholder systems that connect grassroots initiatives with more established actors in 

long-term relationship collaborations (Jégou & Manzini, 2008). The appearance of those 
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informal community networks illustrates my motivation for this research project. Those 

networks strengthen my believe, that individuals can have an impact and inspire me as a 

designer to explore how design can support and enhance this way of citizen participation 

for environmental matters.  

1.2 Research aim and preliminary research question 

The overall aim of this research project is to investigate how infrastructuring might be used 

for ecological citizenship, in particular its network and community aspects. To get an 

overview, in which ways those two concepts can be combined and in order to find a more 

specific design opening, I propose a preliminary research question at first.  

 

PQ: How might we use infrastructuring for ecological citizenship? 

After conducting literature research and analyzing several case studies, that are using 

infrastructuring as a method, the research question was reiterated, and a tangible design 

opening was identified.  

Similarities between the concepts of ecological citizenship and infrastructuring were 

identified. Both concepts are explained in detail in the theoretical framework in Chapter 3. 

In short, ecological citizenship entails both individual and communal activities. 

Infrastructuring identifies boundary topics, which are shared issues, and aims to form 

publics around them. Such publics consist of a group of individuals sharing those issues, 

aiming to co-creatively tackle them. Out of this context, the following design opening and 

research question resulted. 

RQ: How might we design a workshop concept and toolkit to support the identification of 

tangible boundary topics and the formation of publics to promote ecological citizenship? 

1.2.1 Limitations of research aim 

Meeting a community and forming a public as being essential steps in the infrastructuring 

process, is a very time-consuming undertaking and would go beyond the scope of this 

research project and its time limitations. Selloni (2017) suggests one year for designers to 

immerse themselves into a community to build trust and understand their issues. This 

research project only has a run of four month, which is why the decision has been made to 

not work with an existing community, but with individuals. The implications this decision 

had are discussed in Chapter 7.1.2. 
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2 Method 

The general methodology this research project is following is an approach of ‘Research 

through Design’. This means that design activities play a formative role in the generation of 

knowledge. Indicated design activities are dependent on professional design skills and can 

include “gaining actionable understanding of a complex situation, framing and reframing 

it, and iteratively developing prototypes that address it (Stappers & Giaccardi, 2017).” 

2.1 Generating insights 

2.1.1 Desk and literature research 

To get a general understanding of the topic, especially the two complex concepts of 

infrastructuring and ecological citizenship, I conducted an intensive desk and literature 

research. This phase was most intensive at the beginning of the project, but an essential 

constant factor, due to the iterative nature of this project.  

After getting an overview of the main topics, I investigated case studies that applied 

infrastructuring as a methodology. These case studies I analyzed in a semi-structured way. 

Towards the end of the research, the focus of literature research shifted again in order to 

find ways of addressing and reaching the intended audience. 

All information was mostly gathered through academic data-bases in the form of research 

papers and scientific books, as well as case study descriptions, then systemically 

categorized, annotated, and summarized.  

2.1.2 Case study analysis 

As mentioned earlier, I conducted a case study analysis of projects that had used 

infrastructuring as a method in order to learn more about the process, and to find design 

opportunities to use the methods for ecological citizenship. To structure the analysis, I 

defined six categories, topics of interest, which I answered for each case study. 

1. A short description of the project 

2. The activities that have been run by the design team 

3. The use of prototyping 

4. Which and how attachments have been formed 

5. Issues that appeared throughout the project 

6. Benefits of infrastructuring for the particular project 
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Afterwards, all information was summarized, discussed and assessed for the further use in 

the project. The goal was to identify design opportunities for ecological citizenship, that 

could be further explored throughout the project. 

2.1.3 Reiteration of research question 

What followed is a reiteration of my preliminary research question. This can be seen as one 

of the convergent stages of a design process, where insights are interpreted (Design 

Council, 2007).  

I analyzed and defined my learnings from the literature research and case study analysis to 

reframe and refine my research aim and point of view. From the understanding I got 

during this research phase, I was able to make a decision towards a narrower angle for 

ideation, prototyping and testing. 

2.2 Rapid prototyping and iterative testing 

After ideating a rough concept outline, I started prototyping the first pilot workshop 

concept. I used rapid prototyping to make my ideas tangible, develop them through the 

making process, and be able to quickly test the idea to gather feedback in order to test 

whether my assumptions were viable.  

2.2.1 Create / build / prototype 

The assumptions about the rough concept outline as a potential solution were made 

tangible trough rapid prototyping. I focused on prototyping as a way to convey the idea of 

the concept, not to develop the perfect concept. The first form of tangibility was achieved 

through paper prototyping and following cognitive walkthroughs. This making process 

enabled continuous learning and further developing of the prototype. To be able to test the 

concept, the pilot concept was developed and planned. 

2.2.2 Test / research 

Rapid prototyping is characterized by quickly moving into practice, so the planned pilot 

workshop was executed as planned. To be able to analyze if the concept had the intended 

outcome, some provisions needed to be made.  

I took notes during the process, documented the set-up and props with photos and wrote a 

memory protocol as soon as the workshop had finished. Also, feedback from the 

participants was gathered at the end of each workshop. 
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2.2.3 Analyze / measure 

To be able to make a statement about the effectiveness of the workshop I sent out a follow-

up interview via e-mail. I compared the statements I retrieved from the interviews with 

statements that have been made during the workshop. One of the goals was to provoke 

reflection and awareness, which can also come into effect a few days after the workshop.  

2.2.4 Learn / iterate / repeat 

All data and feedback gathered during and after the workshops were evaluated, out of 

which implications for the next workshop were resolved. I built on what I had learned from 

the previous workshops and iteratively tested the concept three times in total.  
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3 Theoretical framework 

In this chapter a theoretical framework is built to highlight connections between ecological 

citizenship and the method of infrastructuring. Further related topics such as the 

formation of (ecological) publics, the role of design, and mental models are described as a 

base for this thesis project. 

3.1 Ecological citizenship 

3.1.1 Citizenship 

Citizenship in general can be defined as “the state of being a member of a country, and 

having legal rights because of this [or] the state of being a member of a particular group 

and behaving responsibly ('citizenship,' n.d.-a).” It is also connected to “carrying out the 

duties and responsibilities of a member of a particular society (“citizenship,” n.d.-b).” 

The concept of citizenship leads back to the ancient Athenian city-state more than two 

thousand years ago. Its modern understanding developed from the seventeenth century 

and evolved as nation-states developed as the main units of civil society and political 

administration (Dean, 2001, p. 2). With the concept of welfare states in the nations of the 

capitalist world in the twentieth century, citizenship developed a social dimension (T.H. 

Marshall (1950), as cited by Dean, 2001). Along with the development of capitalism, 

modern citizenship has also been influenced by war, migration, and several social 

movements (Turner, 1986; as cited by Dean, 2001, p. 2). Further it is seen as a concept 

either being established by rulers from above or seized by the people from grass roots 

(Turner, 1990; as cited by Dean, 2001, p. 2). 

3.1.2 Linkages between citizenship and the environment 

Environmental concerns increasing over the last decades and political efforts made to 

remedy them, have impacted the understanding of the concept of citizenship in several 

ways. “First, environmental concerns have entered our understanding of the rights we 

enjoy as citizens. Secondly, the enhanced level of global awareness associated with 

ecological thinking has helped to broaden our understanding of the potential scope of 

citizenship. Thirdly, emergent ecological concerns have added fuel to a complex debate 

about the responsibilities that attach to citizenship (Dean, 2001, p. 2).” 

One theory that explores the possible linkages between citizenship and the environment is 

ecological citizenship proposed by Dobson (2003). Ecological citizenship does neither 

define the belonging to a particular country nor issue any legal rights or responsibilities. 
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Ecological citizenship is an attitude or inner stance, resonating in an individuals’ actions 

and sense of responsibility as a response to climate change (Wolf et al., 2009).  

3.1.3 Indicators of ecological citizenship 

Social justice 

The theory of ecological citizenship is based on the understanding of social justice as a 

sense of fairness concerning the distribution of resources and the ecological footprint. It 

acknowledges “that individuals in certain parts of the world let their activities expand way 

beyond what would be possible had the resources been evenly distributed (thus 

compromising others’ ability to lead a full life) (Jagers, Martinsson, & Matti, 2014, p. 

436).” Global warming is seen as the most serious threat humanity is facing today and its 

impacts will affect each country all around the world at some point (IPCC, 2018). While 

‘industry nations’ have historically contributed the vast majority of greenhouse gas 

emissions since the industrial revolution, ‘developing countries’ are most vulnerable to the 

impacts (Parry et al., 2007; as cited by Wolf et al., 2009, pp. 503–504). The ideal of social 

justice consists of three components: a general sense of fairness, the awareness of one’s 

ecological footprint and other-regarding reasons for pro-environmental behavior (Jagers et 

al., 2014). 

Challenging the distinction between the public and private sphere 

Similar to feminist political theory (e.g. Prokhovnik, 1998; as cited by Jagers et al., 2014, p. 

437) ecological citizenship theory challenges the idea of traditional citizenship being solely 

part of the public sphere. Dobson (2003) claims, that activities of ecological citizenship, 

that would be commonly seen as part of the private sphere, are acts of citizenship and 

count as participation in politics. Jagers et al. (2014) concluded a study, intended to 

dismantle the public-private divide in ecological citizenship, where they asked people to 

which extent they see private acts also resonated in the public sphere, which is why they 

can be considered to be citizenly. Important to acknowledge though is the notion, that non-

contractual, interpersonal relations are crucial to ecological citizenship, which further 

highlights the idea of duties, rather than rights. 

Non-territorial responsibilities  

In ecological citizenship the understanding of territorial space equals the spread of 

pollution and its negative effects for other people, regardless of time and place. This results 

in an expanded scope of civic duties, aside from territorial borders or generations. Dobson 
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(2003) states, that pollution has widespread effects beyond national borders and present 

generations, therefore duties of ecological citizenship should as well. This results in a 

larger scope of obligations and justice across time and space (Jagers et al., 2014).  

Asymmetrical obligations 

Ecological citizenship theory is based on the idea of fairness regarding the distribution of 

resources and an individual’s ecological footprint. Thus, civic rights and duties are rather 

dependent on the size of one’s ecological footprint, than on a national belongingness to a 

state e.g. This results in an asymmetrical understanding of obligations, meaning that 

individuals occupying an unequal amount of resources and ecological space have the duty 

to reduce their negative environmental impact, while granting others the right to increase 

their environmental contributions and consumption of resources (Jagers et al., 2014). 

3.1.4 Characteristics of ecological citizenship 

Those indicators are reflected in the sense of responsibility and motives for pro-

environmental behaviors as Wolf et al. (2009) found in an interview study. As people 

recognize the power and justice implications their actions and Western living standards 

entail, they are motivated to change their behaviors or carry out pro-environmental 

actions. Both individual and governmental responsibilities are perceived. In the interview 

study participants acknowledged the effects a resource intensive lifestyle has on an 

international and intergenerational level. They found that people are aware of their role as 

a consumer, promoting conscious consumption to have a positive environmental effect on 

the free market. Also, they felt an obligation in their role as a voter, being part of a 

democratic system that should reflect their civil duties as ecological citizens. A third 

characteristic is the building of informal networks of community groups, where 

participants did not feel the government would react on their behalf as citizens. Those 

communities were used as vehicles of collective democratic agency and civic engagement 

(Wolf et al., 2009, p. 518). On this occasion it is important to note, that pro-environmental 

behavior is only considered as an act of ecological citizenship when it is guided by an 

intrinsic moral motivation, not external incentives (Jagers et al., 2014). 

3.1.5 Critique and opportunities for political practice 

Wolf et al. (2009) were able to oppose some of the key-criticism of ecological citizenship 

with their results. Hayward (2006; as cited by Wolf et al., 2009) suggests, that ecological 

citizenship cannot be seen as polity, since there is no political power, authority or 

institutional structures identifiable, where actions could be directed towards. Hence, the 
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responsibilities could not be recognized and there would be no clear identification and 

eligibility of membership.  

A clear contradiction in this case is the interview study of Wolf et al. (2009) which 

identified a clear sense of responsibility even without identifiable institutional structures 

where actions can be directed to. They even found attempts to invoke structural changes 

through participants agency in informal networks of community groups. “These citizens 

accept their ecological responsibility and become motivated from it to act (Wolf et al., 

2009, p. 508).” 

According to Wolf et al. (2009) numerous authors question the effectiveness of individuals’ 

actions and what enables their engagement, and see it as Dobson’s (2003) critical point of 

weakness (e.g. Luque, 2005; Saíz, 2005; Seyfang, 2009; Valdivielso, 2005). Another point 

of critique is, that the reduction of an individual’s impact to the lowest possible impact, 

often is not sufficient enough and therefore is still much higher than the desired impact 

(Valdivielso, 2005, p. 244). Also it would imply, “that individuals could be relied upon to 

strive to be better citizens (Saíz, 2005, p. 176)”, but ignores the fact that individuals act 

within social, economic, cultural and institutional contexts, which shape their ability to act. 

According to Luque (2005, p. 216) institutional change through citizens’ activities can only 

be accomplished through a focus on structural change, which is what some individuals are 

focusing on, according to Wolf et al.’s (2009) interview study.  

This turn towards identifying ecological citizenship as a launchpad to advance the 

democratic impulse demanding structural change (Latta, 2007) is much needed for higher 

impact. It is what makes ecological citizenship theory so interesting for infrastructuring. 

3.2 Infrastructuring 

3.2.1 Definitions 

Generally an infrastructure can be defined as “the basic structure of an organization or 

system which is necessary for its operation, esp. public water, energy, and systems for 

communication and transport (“infrastructure,” n.d.).”  

In the field of social innovation and service design, there is a methodology called 

infrastructuring, which is aimed to continuously build robust connections and long-term 

relationships between all actors involved. It is a process of ongoing exploration of new 

possibilities, as well as identifying new possible partners in an ongoing investigation. 
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Characteristics are a long-term commitment, an open-ended design structure without 

predefined goals or fixed timelines, a range of diverse, heterogeneous actors, and flexible 

allocation of time and resources (Hillgren, Seravalli, & Emilson, 2011). This rather organic 

approach facilitates the emergence of possibilities along the way and new design 

opportunities can evolve through a continuous matchmaking process (Björgvinsson, Ehn, 

& Hillgren, 2010). Jégou and Manzini (2008) see infrastructuring as a way to generate and 

support ‘Designing Networks’, which are complex stakeholder systems. Infrastructuring is 

an approach “to connect grassroots initiatives with more established actors: linking up the 

‘bees’ – the individuals and small organisations that are buzzing with ideas and 

imagination – and the ‘trees’, the bigger institutions that have power and money but are 

usually not so good at thinking creatively. On their own, the bees cannot achieve impact. 

On their own, the trees find it hard to adapt (Murray, Caulier-Grice, & Mulgan, 2010, p. 

125).” 

Le Dantec and DiSalvo among others refer to infrastructuring as constituting and 

supporting publics, as a way to contend with future issues, rather than focusing solely on 

proximate concerns (le Dantec & DiSalvo, 2013). 

 

3.2.2 Publics 

To further understand what infrastructuring is, it is helpful to take a closer look at the 

definition of ‘publics.’ 

Definition 

According to John Dewey (1927), there is no single public. A public can be understood as a 

particular configuration of individuals with a plurality of voices, opinions, and positions, 

all bound by a common cause, confronting a shared issue (le Dantec & DiSalvo, 2013, p. 

243). “[It is] not a generic preexisting mass of people; it is a dynamic organization of 

individuals and groups formed by the desire to address an issue. Publics are developed 

through the activity of exposing and articulating the conditions of an issue so that 

communal action can be taken to mitigate or amplify certain outcomes (Dewey, 1927; as 

cited by le Dantec & DiSalvo, 2013, pp. 254–255).”  

Publics in terms of ecological citizenship 

According to Dewey (1927), a public is called into being when citizens experience 

something negative beyond their control. Assembling around this specific crucial issue 
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then is the only reason for a public to originate. A public, that is motivated to secure its 

common interest as a political community, creates public interest and by identifying and 

maintaining such interest, develops individuals into fully self-realized citizens.  

Coming from ecological citizenship theory, this is exactly what happens to a certain degree, 

when individuals form informal networks and groups to challenge political structures, they 

are not happy with. They form a dynamic organization consisting of individuals and 

groups, bound by the desire to address a common issue – in this case: global warming. 

Attachments 

As mentioned above, a “central component of infrastructuring towards a public is the 

process of identifying and forming attachments – the social and material dependencies 

and commitments of the people involved (Latour, 2004; Marres, 2007; cited by le Dantec 

& DiSalvo, 2013, p. 242).” An attachment is built in the sweet spot between the 

‘dependency on’ and ‘commitment to’ that occurs between the resources of diverse 

members as a public forms  (Marres, 2007; cited by le Dantec & DiSalvo, 2013, p. 245)”. In 

other words, “by approaching issues as particular entanglements of actors’ attachments, it 

becomes possible to credit these entanglements as sources and resources for enacting of 

public involvement in controversy (Marres, 2007, p. 775).”  

As Latour (2004; as cited by le Dantec & DiSalvo, 2013, p. 259) points out, especially in 

environmental debates, bizarre coalitions formed between groups that otherwise would be 

opponents. “In such cases, attachments form and function on another register from that of 

the standard political left or right, capitalist or Marxist, and environmentalist or 

industrialist. Rather, attachments emerge from, and operate on, affective, ethical, and, in 

some cases, moral registers (p. 259).” 

Things and agonistic spaces 

One way to reveal such opportunities and dilemmas is the use of ‘things’ and ‘agonistic 

spaces’ as concepts of prototyping as a vehicle (Hillgren et al., 2011). “Things in ancient 

Nordic and Germanic societies were originally assemblies, rituals and places where 

disputes were dealt with and political decisions made. The concept stresses that a 

prototype can be viewed not only as a thing (an object) but rather as socio-material 

relations where matters of concerns can be dealt with (Hillgren et al., 2011, p. 174)”. A 

space of such a bizarre coalition is seen as an ‘agonistic space’, where conflicting voices 

“are allowed to exist side by side, instead of negotiating them into consensus (Mouffe, 
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2000; as cited by Hillgren et al., 2011, p. 174);” despite their dissent, they respect each 

other and are united by passionate engagement.  

This means that prototypes play an important role when infrastructuring the formation of 

a public. 

3.2.3 Participatory design or infrastructuring 

Another approach, that is used to enable (political) participation is participatory design. 

The difference between participatory design and infrastructuring is, that the former is 

dealing with framing issues, while the second serves to develop attachments. Participatory 

Design enables participation and can be seen as a way to meet different voices, to frame an 

issue, allowing stakeholders to engage in a discourse among different perspectives. In that 

sense, infrastructuring is as an activity of participatory design, providing the means to 

develop resources which are needed to respond flexibly to issues arising from long-term 

interactions, and discovering and expressing dynamic attachments (le Dantec & DiSalvo, 

2013, p. 255). 

Infrastructuring allows to situate participatory design in more “political conditions, 

conditions in which individuals and groups form as publics to take action in support of 

their desired futures (le Dantec & DiSalvo, 2013, p. 260).”  

3.2.4 Collaborative Infrastructures 

One example that highlights the benefits of prototyping for the constitution of a public is 

the project ‘Creative Citizens’ and other experiments described by Daniela Selloni in her 

book ‘Codesign for public interest services (2017). A term she has coined in her work is 

‘collaborative infrastructure’, which she defines as following: 

“a situated system of material and immaterial elements conceived to enable citizens to 

create value, not only according to their individual needs, but also to serve the public 

interest and thus, support the evolution of creative communities into new forms of welfare 

or social enterprises, facilitating the encounter between top-down structures and 

grassroots initiatives [and] enhance public imagination and shared visions about future, 

establishing the ground for long-lasting changes (Selloni, 2017, p. 134).” 

 

Her central idea is the creation of a ‘transformative infrastructure’, to transform the most 

promising bottom-up activities into functioning public-interest services. An important 
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side-effect she noticed during her work was the role infrastructuring played in enhancing 

public imagination and hope; this highlights the power design can have through engaging 

and empowering people by creating a shared vision. Both aspects are complementary and 

interconnected; for her work they showed, that infrastructuring “supports collaborative 

practices for developing services, and on the other side, it stimulates visions about the 

future, and more specifically about future daily life, which is envisioned as something close 

and achievable (Selloni, 2017, p. 134).” 

For the use of infrastructuring for ecological citizenship those two aspects play an 

important role, as they highlight a promising approach to empower participants engaging 

in ecological citizenship to move beyond protest and co-create applicable proposals, and to 

bring people together to imagine shared visions of a more ecological future that is pictured 

as achievable. 

3.3 The role of design 

Since this is a ‘Research through Design’ project, design plays a crucial part in the research 

execution. The role of design can be considered from various perspectives: design as an 

attitude, design as a way of facilitation, enabling participation and through infrastructuring 

as a design activity. 

3.3.1 Design attitude and activism 

“Most designers are optimistic and passionate about what’s next, not what’s now or what’s 

been, unlike politicians, religious leaders or most corporate executives who are largely 

acting to protect the power or resources that they already have accumulated. – John 

Bielenberg (Resnick, 2016).” 

This quote appropriately describes the attitude a designer works with. Designers are 

trained to be comfortable with the uncertain, to start working on something that is not 

clearly envisioned yet, and able to give people access to design tools, strategic thinking, or 

knowledge of communication systems they would need to advocate for themselves or their 

causes. E.g. in her design activism and social change workshop Gülizar Çepoğlu uses the 

design process to encourage participation, and challenges and provokes critical thinking 

and creativity (Resnick, 2016, pp. 64–69). 
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“When designers work in solidarity with a social movement, [like in the case of Gülizar 

Çepoğlu,] they are working as design activists (Chomsky, 2013; as cited by Boehnert, 2018, 

p. 37). 

3.3.2 Co-design 

“Co-design is a complex, contradictory, sometimes antagonistic process in which different 

stakeholders (design experts included) bring their specific skills and their culture. It is a 

social conversation in which everybody is allowed to bring ideas and take action, even 

though these ideas and actions could, at times, generate problems and tensions (Manzini, 

2016, p. 58).” 

Meroni, Sellloni, & Rossi (2018, p. 21) connect in their book ‘Massive Codesign’ this very 

codesign space, which Manzini outlines, with social innovation; in their eyes a co-design 

process aiming to provide solutions for societal challenges. They also draw a connection to 

Selloni’s (2017) conclusion of her book on codesigning services. She is describing co-design 

“as a form of citizen empowerment, as a precondition to co-production, as a public service 

and key competence for the public sector, and as a form of citizen participation and 

democracy (Meroni et al., 2018, p. 21).” 

Co-design has its roots in participatory design, which has a stronger political emphasis. 

Other than participatory design, co-design does not need to have a political starting point. 

But as the work of Selloni (2017) and Meroni et al. (2018) highlights, co-design can be used 

in a political manner, e.g. as citizen empowerment. What I want to emphasize for this 

research projects, are the co-creative and collaborative design qualities both methods 

support, regardless of their starting point. 

3.3.3 Design and infrastructuring 

As elaborated before, infrastructuring has its roots in the field of social innovation and 

service design. It is closely connected to participatory design in the sense that it is an 

activity to situate participatory design in more “political conditions”, providing the means 

to develop necessary resources for long-term interactions and evolving dynamics over 

time. Hence, infrastructuring is a design activity, using the collaborative and co-creative 

design qualities of participatory and co-design. It provides a mindset, to focus on long-

term relationship building in order to build socio-material attachments across diverse 

actors in order to form publics around a shared issue. To realize the building of 
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relationships and to identify boundary topics for the formation of publics, design activities, 

methods, and tools play a crucial and motivating role (le Dantec & DiSalvo, 2013, p. 242).  

 

Figure 1 Hierarchical relationship of design and infrastructuring  

This might include activities that are not necessarily implementing a specific technological 

solution. Design activities in that sense help groups to communicate their needs and 

challenges to create support and engage more individuals in a public, also to develop 

participants’ skills to better describe their projects through narratives or physical artifacts. 

Organizing events can be useful to connect more local community members, that might 

have the expertise that is currently needed (le Dantec & DiSalvo, 2013, pp. 156–157). 

3.4 Mental models – re-shaping and representations 

One approach I worked with for the workshop concept is the re-shaping of mental models 

as a way to cultivate awareness and reflection to promote pro-environmental actions, 

particularly engagement in active participation in ecological citizenship. The idea of 

applying this approach grew out of an expert interview with Josina Vink (personal 

communication, March 4, 2019), who has conducted research about the effects of service 

design practices on the re-shaping of mental models to support innovation processes. 

(social 
innovation & 

service) design

co-design / 
participatory 

design

infrastructuring

design activities, 
methods & tools



  24 

3.4.1 Definition 

“Mental models are actors’ assumptions and beliefs that guide their behavior and 

interpretation of their environment (Vink, Edvardsson, Wetter-Edman, & Tronvoll, 2019, 

p. 75).” They are incomplete, fragmented and can lead to inappropriate actions.  

3.4.2 Re-shaping of mental models 

“One significant cause of change in mental models is an actor’s detection of an 

inconsistency (Khemlani and Johnson-Laird, 2013; as cited by Vink et al., 2019, p. 79). The 

result is the re-shaping of an actor’s mental model, depending on their explanation.  

 “A mental model can be as simple as a metaphor that captures the relationship between 

components of a system, such as thinking about the structure of a family as a tree (Collins 

and Gentner, 1987). […] The shared mental models of actors constitute institutional 

arrangements (Denzau and North, 1994) and enable these institutional arrangements to 

become generally taken-for-granted and uncontested (Scott, 1995) (Vink et al., 2019, p. 

78).” 

 

Service design practices can provoke those shifts in actors’ mental models through the 

facilitation of sensing surprise, perceiving multiples and embodying alternatives (Vink et 

al., 2019). 

Throughout this project the theory of re-shaping of mental models was applied, to cultivate 

awareness and reflection of participants’ mental models about their role and perceived 

impact on the democratic system in relation to climate change as a potential source for 

empowerment. Service design practices are seen as a promising approach to reshaping 

mental models and engaging actors in order to enable actors to overcome the status quo 

through addressing their persistent mental model  (Vink et al., 2019). These practices can 

“aid actors in reframing how they interpret situations (Dorst, 2011) and trigger changes in 

actors’ assumptions (Wetter-Edman et al., 2018), which are a key component of mental 

models (Johnson-Laird, 2013) (Vink et al., 2019, p. 76).”  

3.4.3 Representations of mental models 

Cognitive maps are visual representations of an individual’s ‘mental model’. Fuzzy 

Cognitive Maps (FCM) are an extension of cognitive maps. They use fuzzy logic and 

common language to create a weighted, directed cognitive map that “permits individuals to 

interpret and express the complexity of their environment and experiences by combining 
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their knowledge, preferences and values with quantitative estimations of the perceived 

relationships between components within a particular context of interest (Gray, Gray, & 

Zanre, 2014, pp. 31–32).” When FCMs are built together as a group, they can be seen as 

detailed representations of group knowledge structures and can be used for context-

appropriate decision making. 

Cognitive maps reflect mental processing whereas “concept maps are graphical 

representations of organized knowledge that visually illustrate the relationships between 

elements within a knowledge domain. By connecting concepts (nodes) with semantic or 

otherwise meaningful directed linkages, the relationships between concepts in a 

hierarchical structure are logically defined (Gray et al., 2014, p. 30).” Therefore, concept 

maps can be used to represent an organized understanding of a general context, which is 

why they provide an illustrative example of a person’s mental conceptual structure.  
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4 Case study analysis 

Pointing out the similarities of the community perspective of ecological citizenship and the 

infrastructuring of publics, highlights the aim of this research project once more. In order 

to be able to make any statement about in which sense and where in the infrastructuring 

process arrangements for ecological citizenship can be made, an analysis of several case 

studies concerning infrastructuring was conducted. 

All case studies have been selected based on their use of infrastructuring as a main method 

for the project. The analysis has been structured along several categories: the name and 

short description of the project, activities that have been done, the use of prototyping, 

especially ‘things’ and ‘agonistic places’, which and how attachments have been formed, 

what issues have appeared and what their effect was, and the mentioned benefits of 

infrastructuring. 

This chapter only includes the summarized and categorized results of the analysis. The 

sorted and clustered results can be found in form of a table in Appendix I. 

4.1 Description of case studies 

In this chapter I will provide rather short descriptions of the projects I analyzed. To learn 

more about each project, the original source is cited.  

4.1.1 Herrgards Kvinnoförening (HKF) from Hillgren, Seravalli, Emilson (2011) 

HKF is an NGO of immigrant women and has been founded as a response to feeling 

excluded from Swedish society. Their focus is on cooking, textile design, traditional 

clothing, and carpet production and they play an important role when it comes to social 

and health issues in their neighborhood. The project in 2009 dealt with finding 

opportunities how the women’s skills might be valuable for Swedish society as a socio-

economic resource (Hillgren et al., 2011). 

Understanding of infrastructuring 

Hillgren et al. (2011) identify their project with HKF as an infrastructuring driven design 

project. For them, this means focusing on long-term commitment and working with an 

open-ended design structure without predefined goals and timelines. It is an organic 

approach of ongoing building of relations across diverse actors. Which also means that 

trust can be built due to relational qualities, an important condition for collaboration. They 
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also see infrastructuring as designing networks, especially as an interplay connecting 

bottom-up and top-down initiatives. 

4.1.2 Community Resource Map from Le Dantec & DiSalvo (2013) 

In 2007 the project of a Community Resource Maps researched the impact of information 

technology on the local urban homeless population and the organizations providing basic 

services for them. 

Understanding of infrastructuring 

Le Dantec and DiSalvo (2013) consider infrastructuring as necessary to constitute a public, 

because it enables the development of resources, that allow individuals and groups to react 

flexibly to issues with socio-material interaction, in their case community-focused 

technologies. They consider the formation of publics as a way to create participation in 

political conditions, supporting desired futures as a continuous act. 

4.1.3 Community Sensing from Le Dantec & DiSalvo (2013) 

The Community Sensing project was part of a community information technology program 

– community 2.0 – in 2008. Its goal was to prompt participants to explore how sensing 

and robotic tech might be used in community services. It took place in a community where 

members perceived a lack of voice in their neighborhood. 

Understanding of infrastructuring 

The understanding of infrastructuring in the project of community sensing does not differ 

from the understanding in the Community Resource Map, since both have been part of the 

same research project. 

4.1.4 Makerspace from Seravalli (2018) 

The makerspace is part of a research project of Anna Seravalli (2018) about co-designing 

urban commons in the city of Malmö, Sweden, and started in 2011. The makerspace is a 

space for various cultural activities around the theme of urban commons, mainly sharing 

and collaboration. It was set up in a facility owned by the municipality, driven by an NGO 

together with researchers from Malmö University and various participants with a strong 

focus on engaging those into all processes. 
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Understanding of infrastructuring 

Anna Seravalli describes infrastructuring here as “an ongoing, long-term and emergent 

designerly effort aimed at aligning humans and non-humans (technologies, resources, 

spaces) for the emergence of new practices (2018, p. 3).” Therefore, infrastructures might 

be seen as socio-material configurations embedded into other structures and social 

arrangements. In this specific project infrastructuring as a method has been used in 

particular in the early phase of initiating commons into a community. 

4.1.5 The upcycling center from Seravalli (2018) 

The upcycling center was part of the same project as the makerspace to co-design urban 

commons in the city of Malmö, Sweden, though it started later, in 2015. It was planned as 

a new waste handling service with strong focus on promoting upcycling and waste 

reduction, including services for waste disposal, a ‘free shop’ to exchange things, as well as 

a workshop to repair and upcycle. 

Understanding of infrastructuring 

The understanding of infrastructuring in the project of the upcycling center does not differ 

from the understanding in the makerspace, since both have been part of the same research 

project. 

4.1.6 CIMULACT from Meroni et al. (2018) 

The “Citizen and Multi-Actor Consultation on Horizon 2020” took place in 2015. It was a 

massive co-design project to engage citizens and a wide range of stakeholders to 

collaboratively redefine the Research and Innovation Agenda for 2020. The goal was to 

make that agenda more relevant to society. 

Understanding of infrastructuring 

“The project delivered 23 research topics to the European Commission, as 

recommendations for future research and innovation policies. The consortium included 29 

partners to represent 30 Countries across Europe (Meroni et al., 2018, p. 52).” It is 

understood as a massive co-design project and uses the collaborative design framework; a 

framework to infrastructure large scale, massive co-design projects. 

4.1.7 Creative Citizen from Selloni (2017) 

Creative Citizens is “a project that originated within the doctoral program of Daniela 

Selloni at the Department of Design of Politecnico di Milano, in the POLIMI DESIS Lab. 
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Creative Citizens was an intensive codesign experimentation to develop a set of solutions 

for improving the daily life of a Milanese neighborhood, together with a group of citizens 

and stakeholders from the public and third sector (Selloni, 2017, p. 66).” The goal was to 

co-create public-interest services and to develop an approach and methods so the project 

could be replicated. 

Understanding of infrastructuring 

Daniela Selloni (2017) considers infrastructuring as a way to form publics around a crucial 

question. Among a larger number of stakeholders, it enables extensive collaboration over 

time and supports the evolution of creative communities, facilitating encounters between 

top-down structures and grassroots initiatives. A side-effect she discovered was that 

infrastructuring enhances public imagination and creates shared visions about the future 

to establish a ground for sustainable change.  

4.2 Activities run by the design teams 

In this chapter I summarize all kinds of signature activities the design teams have been 

running throughout the projects to get a more detailed and tangible idea of how 

infrastructuring is facilitated.  

A deep immersion into context, participant observation and an analysis of local needs and 

desires has been crucial to some projects. Therefore, the design team has taken part in 

activities in the neighborhood and actively listening to participants during meetings. 

Facilitating activities include arranging the first meeting, engaging and configuring 

participants through events, spontaneous activities or explicit invitations to involve a 

sufficient number of local stakeholders representing the community. 

Often it was necessary to establish a protected environment, which also meant to inhabit 

and develop a suitable space or location. Organizing workshops and regular meetings help 

building relationships and trust enables the expression of local desires and needs from 

which can be built on. In some projects it helped to facilitate explorative session to create a 

further interest for prototyping activities and to involve the most active citizens of a 

community. 

Developing a common effort among the diverse actors can be approached by identifying 

the most attractive topics. In a next step skills, qualities and potential partners for 
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collaboration can be mapped out. Some projects empowered their participants by 

“teaching” them design tools and techniques so they could become a designer, at least 

temporarily. 

The design team is also there to connect participants with potential partners, building 

relationships and collecting feedback. 

One important role of the design team was to mediate between all diverse actors involved. 

This may mean to increase the agency of participants, and to give them a voice through 

understanding the community and their needs. Building relationships among diverse 

actors, developing a common effort and if necessary, compromising agendas are important 

tasks.  

The designers are there to support the identity of the participants. This can also mean to 

build relationships internally in the community working on developing a common effort 

and co-creating a vision. It’s the design team’s task to collect emerging themes and cluster 

them, so that boundary topics can be identified. Those are the topics that are going to be 

addressed in an ongoing dialogue, articulating responsibilities and contributions. 

Designers can help to form reciprocal accountability between diverse partners. 

The design team should act in the people’s interest, mediating their needs with larger 

organizations. This may also mean to visit all participants beforehand to ensure everyone 

has an equal understanding of a topic. 

The design team is also responsible to carry out prototyping activities, be it in the sense of 

identifying the infrastructuring process as a prototype in itself to design features and 

mechanisms for shared control and decision making e.g., or in preparing co-design tools 

and scheduling co-designing sessions to make concepts more tangible. Prototypes in the 

discussed case studies included services, information architectures, urban communing or 

co-creative sessions to explore new service areas for example. 

4.3 Use of prototyping 

This chapter gives an overview about how and in which way prototyping has been used 

throughout the projects. As mentioned earlier, prototyping in these cases has been used 

either to explore and test the infrastructure itself, or as a co-creative design method. 
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4.3.1 Infrastructure as the prototype itself 

Exploration 

Prototyping can be used in an explorative manner to explore possibilities for collaboration 

between different actors or for services. This way, opportunities for collaboration or 

connections can be discovered and highlighted. In some cases, the discussion of potential 

prototyping activities already showed where there was a lack of mutual understanding or 

in the skillset of the group. Also, technical options can be explored, e.g. a sensor-based 

community radio program, which helped to align intentions of different actors and 

eventually made attachments possible that enabled the emergence of a public (boundary 

topic through prototyping). In another case, the exploration of features of a service for 

example and how they could be co-owned, helped to configure the collaboration of the 

different actors.  

Testing 

Running the prototype as a simulation helps to test roles and rules and the potential 

solution in general. Testing the initial design usually provokes issues, even crisis 

sometimes, from which an iterative reworking phase can be initiated. In some cases, this 

helped to articulate responsibilities and contributions as well as to initiate reciprocal 

accountability between actors, to design features and mechanisms for shared control and 

decision making. 

Things 

One case study recommended to pick a symbolic place or location for running the 

prototype, in that case a former farmhouse, which was a symbol of Milanese activism.  

Agonistic Space 

When considering infrastructuring as a prototype itself, acting out these ‘things’ often 

reveals questions, controversies and opportunities that can have an impact for change in 

the long run. Often an arena kind of space is created, an agonistic space, where dilemmas 

are revealed and made more tangible, and power relations are revealed. What often 

happens, is that for example two publics configure around one shared system. This way a 

public evolved in response to the awareness of a shared condition, as in one case two areas 

of a neighborhood, that would never have worked together, had been connected. 
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4.3.2 Prototyping as co-creative design method or tool 

Especially in projects where co-creation played a bigger role, prototyping was applied as a 

method, often using participatory or rapid prototyping, to represent and explain concepts 

or services once they have been elaborated. 

Things 

When prototyping is applied as a co-creative design method throughout the projects, 

prototypes are often used as ‘things,’ for inspiration, framing or implementation. 

CIMULACT for example used 3D mockups as ‘boundary objects’ to represent a stimulus 

for a discussion and to provide a physical object to interact and intervene with. This way 

results can be made more tangible for further testing. 

Especially when working with services, things can be used to create substance, since they 

are intangible and the testing of services with citizens reinforces a sense of collective 

ownership of the service. In some cases, aesthetically pleasing co-design tools or artefacts 

have been used to facilitate and make participation enjoyable and convivial. 

4.4 Attachments 

Identifying and forming attachments is a central component of infrastructuring. They are 

seen as the social and material dependencies and commitments of the people involved. 

In the analyzed case studies attachments formed in very different ways and forms; be it 

through the unexpected involvement of another partner, which opened up new 

possibilities as it happened in the project of HKF, when Good world media company 

entered the stage and provided them with access to their office kitchen and computers. In 

the case of the Community Resource Map (CRM) the system had fostered productive 

dependencies between the two publics of homeless people and the shelter staff. Also, a 

communal reliance on the system developed. In the case of Community Sensing, the 

development of the radio program required additional technology, resources and planning, 

which led them to reach out for assistance, building a network or relations, capabilities, 

social and material resources. They realized that to achieve the full commitment to the 

community, they would need to increase their dependence on others. When they 

encountered regulatory issues of radio broadcasting, power structures were revealed and 

the participants did not want to break the law, but mostly because they anticipated that 

they would be dependent on material and funding from authorities at some point. The 
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Makerspace project developed collaboration between the municipality (owning the 

facilities), an NGO (running the space), researchers from Malmö University and various 

participants based on transparency and reciprocal accountability, with a similar approach 

in the Upcycling Center. 

4.5 Issues during the prototyping process 

Occurring issues appeared to have a big impact on the infrastructuring process in all 

projects, two are worth emphasizing: 

Issues occurring in an agonistic space seemed to highlight the dilemmas as much as the 

opportunities, which in most cases lead to the formation of a public around a common 

concern; even if it took some mediation efforts from the design team. In that sense issues 

can function as or highlight boundary topics or boundary objects.  

4.6 Benefits of infrastructuring 

4.6.1 Collaboration and connections 

Infrastructuring is a way to support local actors. The process is open-ended and aimed at 

exploring possibilities and identifying new partners. Win-win connections are built 

between heterogenous stakeholders, as well as robust and long-term relationships are 

created between actors. Relational qualities are regarded as a pre-condition for 

collaborative organizations, and especially peer-to-peer collaboration calls for the building 

of trust, which infrastructuring can cultivate. It is a method to connect bottom-up 

initiatives with top-down ones, as well as larger institutions and businesses with smaller 

initiatives. 

Infrastructuring is able to serve heterogeneity without splintering the group or public. It 

aims to compromise different interests, and creates attachments and publics in the process 

of aligning agendas. For example, in the Community Sensing project several communities 

had a different focus in their efforts, but cross-purposes instead. Without infrastructuring 

efforts, they might have never met, overcome their differences and collaborated to join 

forces. 

4.6.2 Creating ownership 

The number one benefit of infrastructuring for the CRM project was the creation of 

ownership for the system which led to more engagement. The way this was done was to 
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give participants the chance to contribute by expressing their knowledge and experiences. 

Ownership was critical for the sustainability of the project.  
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5 Point of view – reiteration of research question 

In this chapter I reiterate my preliminary research question. The question how 

infrastructuring might be used for ecological citizenship provided a suitable framework to 

study both concepts in depth. After conducting the case study analysis, I want to build on 

to Daniela Selloni’s framework of the infrastructuring process, to identify design 

opportunities for ecological citizenship in the process. Subsequent the reiteration of the 

research question follows. 

5.1 Opportunities for ecological citizenship in the 

infrastructuring process 

Selloni’s (2017) framework is tailored to the process of co-creating public-interest services, 

and seems to be promising for ecological citizenship as well. Though the focus of this 

research project was not to create services, ecological citizenship resonates with the 

context of public-interest services and envisioning possible outcomes of infrastructuring 

for ecological citizenship, they might be connected. Selloni (2017) does build on the work 

of Bozeman (2007) and Dewey (1927), also considering her own doctoral research (Selloni 

2014). According to Selloni (2017) public-interest services can be defined by identifying 

their aim, object, providers/users, and context.  

5.1.1 Ecological citizenship in relation to public-interest services 

The aim of a public-interest service is described as “long-term survival and well-being 

(Bozeman, 2007; as cited by Selloni, 2017, p. 40), increasing the quality of life of a social 

collective.” Considering the long-term effect global warming is going to have on humanity, 

ecological citizenship can be seen as a topic of public interest.  

Objects of a public-interest services are “the ‘common affairs’ described by Fraser (1992; 

cited by Selloni, 2017, p. 40), in other words, crucial issues that originate when citizens 

experience something negative beyond their control (such as market or government 

activities) and they have a common interest in controlling the related consequences 

(p.40).” Ecological citizenship motivates individuals’ responses to climate change, which 

can definitely be described as something negative beyond their individual control, and 

targets actions towards market and government activities.  

Public-interest services are independent from the state and from the market but take place 

in this hybrid area encompassing both. The same hybrid area encompasses ecological 

citizens when fulfilling their role as consumers and voters, responsibly acting in both areas 
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without, but being distinct from state and market. Users are “private individuals who 

assemble to form a public body (Habermas, 1962; as cited by Selloni, 2017, p. 40).”  

This public body, or public, represents a community of citizens, “able to amplify their 

interests and also sharpen the skills necessary to activate a process of participation, 

deliberation, and social learning (Bozeman, 2007; as cited by Selloni, 2017, p. 40).” 

Whereas providers are seen as “a configuration of [all involved] actors between state and 

market, public sector and private sector (Selloni, 2017, p. 40),” including citizens 

themselves.  

All this is happening in a specific context related to the formed public, which can be 

physical, such as a neighborhood, as described by DiSalvo and Lukens (2009; as cited by 

Selloni, 2017, p. 40) or in distant and mediated interaction (DiSalvo et al., 2008; as cited 

by Selloni, 2017, p. 40). Though DiSalvo and LeDantec (2013) note, that issues are easier 

to identify and share, when experienced in a local context, thus a smaller and more 

intimate scale. Since the climate crisis is a global issue, it is interesting here to reflect upon 

ecological citizenship and whether it resonates only in a (close) physical or also in a distant 

way through mediation. Public-interest services originate from a group of citizens that 

formed a public around a particular issue in their local context. Whereas in the context of 

ecological citizenship Wolf et al. (2009) are also talking about informal networks and 

communities of civic engagement, but both – in a local and global context – and also 

originating from an individuals' intrinsic moral motivation resonating to extrinsic issues.  

5.1.2 Identifying steps to initiate ecological citizenship 

The process Selloni (2017, p. 142) suggests (also see Fig. 1), consists of the following ten 

steps and in this chapter I indicate where at which point actions for ecological citizenship 

could be initiated. In this research project I focus mainly on the first three steps, where the 

foundation for the direction of the project is built. 

(1) Meet a community—amplify individual interests into public interest  

(2) Select service topics—gather around important local issues  

(3) Identify local stakeholders—organize meaningful encounters  

(4) Identify a symbolic place—set up a space for conversation and discussion  

(5) Develop a programme—align agendas and interests  

(6) Codesign—enhance public imagination  

(7) Prototype—enact service rehearsals  

(8) Co-produce—make services together  
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(9) Co-manage—define roles and rules 

(10) Implement—service legacy and legitimacy. 

 

 

 

 

Meet a community  

The process starts with a focus on the community. According to this framework there are 

two possible paths to choose from. The first is the immersion into a specific context, taking 

part in local activities, identifying active citizens and spending about one year to expand 

that group (as it was the case in Creative Citizen). The second option is to intervene in a 

community that already exists and to try to empower them, which is the more time-

efficient option. Regardless of how the contact with the community is made, the focus of 

this phase is to form a public around a boundary topic, which needs to be something these 

people experience negatively beyond their control. 

Figure 2 A comparative overview of phases within the 

‘infrastructuring process’ (Selloni, 2017, p. 166)  
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This is already the first opportunity I identify for ecological citizenship. Each person 

interested in mitigating global warming, is already concerned about the same issue. For 

ecological citizenship there already exists a boundary topic in its broadest sense. The 

difficulty lies in the connection of individuals and the formation of a public around this 

topic. Another critical point is the entrance of the designer or researcher. Selloni and 

colleagues suggest that a designer needs to receive a mandate from either the government 

or a community, which would also be an interesting point to investigate. 

Select service topics 

The next step is closely connected to step one: the identification and envisioning of 

(service) topics, allowing specific issues to make abstract and intangible topics better 

available and visible. In the work of Seravalli (2017) the focus was to move from protest to 

proposal, which means to identify specific issues to actively tackle in collaboration, in their 

case by designing services. Not all topics are suitable for that case, which is why they 

distinguish between ‘symbolic and emotional issues’, and ‘practical and daily issues’, but 

both cases are beneficial in their way. Symbolic and emotional issues contribute to 

stimulate imagination and collective awareness, and practical and daily issues are those to 

solve everyday problems. 

Applying those thoughts to the broadt and general boundary topic of global warming, 

would mean to identify more specific and tangible problems the group can relate to and is 

interested in solving. Since global warming is such an overwhelming and complex topic, it 

can benefit from the power of design in creating shared visions, for which symbolic and 

emotional issues most likely are helpful. To this point I am not yet certain how proposals 

beyond protests in ecological citizenship might look like, but I am imagining strong 

collaborations working in a well-connected infrastructure, possibly even including the 

public sector somehow. 

This is strongly connected to the role of the designer as a mediator, which emerged in the 

case study analysis. They should be working on community-internal relationships, 

developing a common effort and co-creating a vision. Therefore, it is important for the 

design team to listen to the participants interests, to collect emerging themes and cluster 

them, so that more specific, tangible topics can be identified inside of the boundary topic of 

global warming. As in some cases this also happened through exploration and prototyping 

of artefacts, this might be a path to follow. For this research project the more specific 

boundary topics around global warming will be called tangible boundary topics. 
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Identifying local stakeholders 

The third step is characterized as identifying local stakeholders to encourage strategic 

conversation, bring people together and create a shared understanding. This way 

negotiations and alliances originate through meaningful encounters. Those encounters 

may happen between very diverse actors, all bound by the same issue, but coming from 

very different directions and perspectives. What then most likely emerges, is an agonistic 

space, which to Seravalli’s experience can be a difficult arena consisting of the 

same dynamics of large multi-stakeholder groups and cross-sector collaborations. Though 

this might be a difficult task to handle, the benefits when things start to work out are worth 

the problematics. The case studies have shown, that agonistic spaces help to reveal real-

world dilemmas and make them more tangible, expose power relations and help to connect 

communities, that would have never worked together otherwise. Experimentations have 

shown, that a strategic design approach can help to stress shared visions and advocate for 

most promising shared views, to be able to move forward at some point. Seravalli points 

out, that there is a need for further exploration here.  

5.2 Reiteration of research question 

Ecological citizenship is multifarious. There is not one local community that solely needs to 

be found and connected to make that huge structural change needed in order to have a real 

impact on global warming – at least thought nationally. Global warming, as the term 

already says, and ecological citizenship as well, are global topics. Individuals concerned 

with the topic are widely scattered. As in everything one has to start small, potentially with 

one local community, slowly growing and connecting with more local communities.  

Compared with all the case studies I have analyzed, I identify one major difference: 

ecological citizenship seems not to be a local topic in the classical sense. There is no local 

neighborhood that needs to be identified – there are many individuals, scattered all over 

the city, all over the country, that need to be reached, gathered and connected.  

Since ecological citizenship besides its community perspective has two more aspects to it, 

an individuals’ role as a consumer and as a voter, it is not solely a concept of community or 

group activity. I pointed out, that the main moral motivation is the impact an individual’s 

ecological footprint has. Therefore, it can also be a quite individual endeavor, which is why 

as a reiterated research question I want to explore, how tangible boundary topics can be 

generated, and publics can be formed for ecological citizenship.  
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The reiterated research question can be phrased as follows: 

RQ: How might we design a workshop concept and toolkit to support the identification of 

tangible boundary topics and the formation of publics to promote ecological citizenship? 

As the concepts of boundary topics and the formation of a public are initial steps in the 

infrastructuring process and both are influencing the direction people will work towards, 

in the following chapter I further explore, how tangible boundary topics can be generated, 

as well as publics can be formed for ecological citizenship. 
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6 Exploration – research through design 

In a research through design process I explored the research question how tangible 

boundary topics can be generated, and publics can be formed for ecological citizenship.  

I decided to use a co-creative workshop as a format for my exploration, since it has been a 

common method in the case studies I analyzed, and it sets the tone of working for the 

following co-creative and collaborative process, so that participants already know what to 

expect. 

6.1 Conception of workshop 

After I structured my insights, I explored, how the research question could be answered 

through a co-creative workshop concept. I defined three long-term goals the workshop 

should achieve: 

1. Find tangible boundary topics 

2. Form a public 

3. Motivate active participation in community aspects of ecological citizenship 

6.1.1 Course of action 

Exploring potential approaches to pursue in the workshop I discovered the theory about 

mental models, which I explained in the theoretical framework. One intriguing approach I 

discovered was the effects of the re-shaping of mental models as support to innovation 

processes. I had an expert interview with Josina Vink, who has conducted research about 

the effects of service design practices on the re-shaping of mental models to support 

innovation processes. She encouraged me to explore the re-shaping of mental models as a 

way to cultivate awareness about those mental models to encourage reflection about norms 

and behavior patterns, which might result in different pro-environmental actions (Vink, 

Josina, personal communication, March 4, 2019). Out of this interview grew the idea that 

the re-shaping of a person’s mental model about how they picture their role and impact in 

the democratic system is a potential source for empowerment. If an individual realizes 

their individual impact in combination with a sense of community and joined communal 

impact, they might feel motivated to get engaged in a grassroots initiative and be part of an 

informal community group as characterized in ecological citizenship theory.  
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I started exploring this idea further, ideating and concepting a rough workshop concept 

running some brainstorming sessions, reading up on methods and adapting them to fit the 

workshop outcome I envisioned. 

Essential aspects here were the facilitation of sensing surprise, perceiving multiples and 

embodying alternatives, that play a crucial role in the re-shaping process of mental models. 

Utilizing a rapid prototyping approach, I prototyped a workshop concept consisting of six 

consecutive steps that were planned to identify boundary topics, facilitate the re-shaping of 

mental models and thus motivate the building of a community working towards the 

forming of a public. The workshop and the particular exercises are described in detail in 

the next chapter. 

 

Figure 3 Development of workshop concept outline  
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6.1.2 Description of pilot workshop concept 

The pilot workshop concept was planned as a two-hour session for a minimum of six 

participants, all generally interested in the field of sustainability and global warming.  

Ecological empowerment – a workshop  

Table 1 Pilot Workshop Agenda  

Duration: 2h Methods Served purpose 

15 min Arriving, refreshments, starting to 

get to know each other 

Checking-In 

Icebreaker 

15 min Splitting into teams, Associations Icebreaker, getting familiar with the 

topic and the team, be more open 

30 min  

(20 crafting,  

10 show and tell) 

Silhouettes to make participants 

aware of mental models 

Getting aware, opening up, building 

trust, sensing surprise, perceiving 

multiples 

30 min Collaborative Cognitive Mapping Shared view, Perceiving multiples 

20 min Counterpower / Campaigning Chess Embodying alternatives, sensing 

surprise 

10 min Checking-Out 

Feedback 

Reflection, sensing surprise 

I liked / I wished 

 

Arriving and checking-In 

The session starts with 15 minutes of arrival and welcoming of the participants. There is 

time to introduce the facilities, have participants make themselves comfortable, and serve 

some drinks and snacks to create an unwind atmosphere. The participants also have the 

chance to already get to know the other participants and write name tags. As soon as all 

participants arrived, the facilitator welcomes the group and introduces the first exercise, a 

check-in. Therefore, all participants including facilitator are gathering in a circle, each in 
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turn answering the following three questions, then taking a step into the circle. The 

facilitator starts. 

1. What is your name 

2. Why are you here today? What do you expect of today’s session? 

3. What superpower would you like to have? 

This exercise is meant to break the ice and set the tone of working for the session. Taking a 

step into the circle helps to physically and mentally arrive at the workshop, also by taking a 

step into the circle all participants get closer to each other, which creates already a sense of 

intimacy. 

Associations 

After the check-in the group is split into three groups, each group working on one of the 

following questions written on a big canvas: 

1. What brought you here today? 

2. What’s your take on sustainability? 

3. Yeah, climate change sucks. But what works well already? 

Participants are asked to answer the question in any sense it responds to them. As a group 

they are encouraged to discuss and build on each other’s thoughts and ideas. Then the 

groups rotate three times, each time after four minutes, whereby the last round is special 

and participants are only allowed to draw, in order to spark new ideas and ways of thinking 

and prepare them for the next exercise. After each group worked on all three questions, 

they return to their initial question to quickly look at the poster again. Then each group 

tells the others what they noticed, where other people thought differently, what caught 

their attention looking at the canvas again.  

This exercise helps participants to get to know each other, loose fear of contact, break the 

ice further, and get into the mood of creating and also talking about what has been done. 

In addition, the sessions’ topic is introduced to inspire thoughts and enable a bit of 

reflection. 

Crafting silhouettes 

The session continues with a method intended to enable participants to shape and 

articulate their mental model(s) about global warming. I adapted a method mentioned by 
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Vink et. al. (2019, p. 86) which was often facilitated within Experio Lab in Västernorrland 

County during service design projects in the Swedish health care system.  

“Perceiving multiples involves a process of actors bringing together their ways of looking at 

the world based on their previous experience and unpacking how these perspectives might 

be divergent and overlapping. By exposing actors to different ways of understanding the 

same situation, perceiving multiples helps actors to recognize that many mental models 

are possible and can co-exist (Vink et al., 2019, p. 86).” 

It is a facilitated sharing session supported with visual or tangible tools, where participants 

“draw representations of themselves personally and professionally within a silhouette and 

share it with others (Vink et al., 2019, p. 86).” These drawings support participants to open 

up and discuss while being more vulnerable. While this method seemingly helped to 

catalyze transformational shifts in people’s mental models, they identified necessary 

conditions that need to exist to cultivate the practices of perceiving multiples: “the 

openness and safety of actors to share their perspectives was a prominent enabling factor 

(Vink et al., 2019, p. 86).” Participants need to feel comfortable to be able to share 

alternative perspectives, while sufficient diversity among the actors needs to be given in 

order to be able to understand different perspectives, to move beyond reinforcing existing 

assumptions. In addition, visual or tangible artefacts help to express oneself in different 

ways. 

I adapted this method slightly to fit the context of ecological citizenship, which is why 

participants were asked to create representations of what they see as their individual 

responsibilities and society’s responsibilities regarding climate change by coloring and 

crafting inside and outside of an indicated silhouette on a canvas. Therefore, I prepared all 

kinds of crafting material: pens in all colors, tape, magazines, modeling clay, watercolors, 

stickers etc. 

After 20 minutes all participants are encouraged to show and tell what they crafted. In 

order to create a safe and open environment allowing for vulnerability and sharing 

thoughts and believes, I refrained from taking notes, paid attention to being extra 

thoughtful and encouraging, and acted in a very thankful manner, trying to give 

participants the feeling that their contribution is valuable and important. 
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Co-creative fuzzy cognitive mapping (FCM) 

After the show and tell a discussion about what has been said and heard is planned in the 

way of co-creating a concept map or more specifically a fuzzy cognitive map. For this 

method I am referring back to the theoretical framework of mental models and their 

representation I explained in chapter 3, especially to the work of Gray, Gray and Zanre 

(2014) providing an overview how fuzzy cognitive maps are valuable to systemically collect 

and represent knowledge. 

In this exercise the participants constructed an FCM collectively as a group. When 

modeling FCM in a group, more emphasis is placed on the process of model building than 

on capturing individual model representations of knowledge. In such a context FCM can be 

seen as a tool to create consensus or to facilitate group discourse to promote a mutual 

understanding and shared learning. Therefore, social learning is paramount, and the FCM 

is constructed through social interaction “and represents the group construction of 

knowledge [in its socially negotiated form], achieved through the collective sharing of 

aspects of individuals’ mental models (Gray et al., 2014, p. 12).”  

Following this approach, the participants are asked to build an FCM collectively as group. 

The theme for the map is global warming, as in the exercise before, and they are asked to 

transform all collected forms of responsibilities into more tangible actions. The group 

brainstormes the concepts (nodes of the map), clusters them and co-create the model 

together, which means the model reflects the groups’ knowledge (Gray et al., 2014). 

Therefore, I as the facilitator roughly explain the concept of FCM, encouraging them to 

write concepts on sticky notes and cluster them on a bigger canvas I prepared. First all of 

they are supposed to add to the map, brainstorming individually, but building on each 

other’s ideas, asking questions and discussing whenever something is unclear. After a 

while the clusters are connected with lines, representing relations and dependencies. 

Although when building an FCM collectively the process and social interaction are more 

important and interesting than the final map, the method in my opinion is beneficial for 

the generation of boundary topics. Since the group’s knowledge is represented, it also 

mirrors their interests and what should emerge is a possible preselection of potential 

boundary topics that stand out. 
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In addition, this method is in preparation for the final exercise, where concepts are looked 

at in more detail. As the map gets more detailed and complex, I anticipated more and more 

discussions to emerge. Those topics I would use for the final exercise. 

Counterpower / Campaigning Chess 

The final exercise is a method from the book ‘Counterpower: Making change happen’ from 

Tim Gee (2011, p. 206), which I adapted to fit the concept for embodying alternatives to re-

shape mental models. Originally this method is used from campaigners for social 

movements to identify strengths and weaknesses on both sides of the campaign – from the 

target and from the movement. It is played like a game of chess, trying to ‘defeat’ the other 

party by enacting both parties might take to identify where the source of power is, to be 

able to better target real-life action. 

I combined the idea of this method with another method mentioned by Vink et al. (2019, p. 

87). They used a role play and the help of supportive physical materials to enact different 

mental models, which helped participants to see other perspectives. Using the physical 

materials participants really felt, that they could experience a different role and that the 

artefacts affected them.  

The idea was, to pick one relation from the exercise before, when there is a discussion 

happening. The facilitator then hands out some paper hats with sticky notes on them, 

where their role was noted down. Then the participants are asked to act out, how they 

would solve the dilemma. The discussion focuses on the two participants starting the role 

play, but the whole group is encouraged to join the discussion. As soon as another actor is 

mentioned, another hat is supplied, and the role play continues. 

When the discussion stops, the is the possibility to go back to co-creating the FCM, waiting 

for another opportunity to roleplay. 

Checking-Out 

The session is rounded up with a check-out, which works opposite to the check-in. The 

group gathers in a circle, starting really tight at the beginning, then two questions are 

asked and after answering each participant takes a step back, physically checking-out of 

the workshop. The two questions are: 
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1. What did you like about the workshop? Is there something that you learned? 

Something you are going to take with you? 

2. If you reflect back on the silhouette you crafted – is there something that has 

changed? 

The purpose of this exercise is to find out, if someone’s mental model has changed and to 

get a notion, of what a tangible boundary topic could be. 

Feedback 

As this workshop is part of a rapid-prototyping methodology, there is the need to ask for 

feedback. A simple way of doing this, is to quickly collect and cluster sticky notes with the 

themes ‘I liked (about the workshop)’ and ‘I wished (something would have been 

different)’. 

6.2 Iterative testing 

In order to test the workshop, I ran the workshop three times in an iterative manner to test 

the set-up and methods, assess whether the intended outcome is reached, gather feedback 

and finetune the overall concept. To be able to better understand the longer-lasting effects 

of the workshop, participants agreed to take part in an e-mail interview the week after. In 

this chapter I describe the iterative testing process and interim results, whereas in chapter 

7 I summarize the key-learnings and present the final workshop format. 

6.2.1 Workshop 1 / pilot 

The first workshop was conducted exactly as planned in the prototyping phase. 

Set-up 

The event was marketed online in several Facebook-Groups such as “share your stuff 

Berlin”. Also, I used my personal network as well as the network of the location the event 

took place. The event got shared several times (expat Berlin) and there was a fairly high 

interest in the event (74 people interested in the event, 14 confirmed as going). Some 

people also found the event via scrolling the facebook events page and two participants 

attended after personal invitation. The event was marketed under the theme of climate 

change and sustainability. The event took place at co-creagency by goalgirls Berlin, which 

is a co-creation space owned by a creative agency in central Berlin. It is a fairly open and 

creative space, allowing people to get messy and collaborate creatively. 15 participants 

ended up attending the event, three identifying as male and twelve as female. The age 
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group that was attracted ranged from 20 to 35. Since the event was marketed under the 

theme of sustainability it attracted people with at least an interest in that topic, however 

distinct. Also, some of them were working professionally in a field related to sustainability, 

such as architecture. 

Execution 

When participants started to arrive, they immediately made themselves comfortable, 

choosing to consume the provided snacks and beverages, also making contact with other 

participants already. It needs to be noted here, that more time for this phase needs to be 

allocated; several participants were significantly late, which was disturbing the process 

slightly.  

The check-in worked as planned. This occasion could be used for further explanations 

about the workshop and the agenda. After that the participants were divided into three 

teams to collaboratively work on the associations, where discussions started to emerge 

quickly, and people started to connect and build on each other’s answers.  

It seems as all participants where now well prepared to start crafting their silhouettes. All 

seemed to have fun and started crafting immediately. The exercise enabled them to think 

and reflect on their role and responsibilities. The representations made differences visible, 

both in sustainable lifestyles as well as interpretation of the task; some interpretations 

included mindsets, others pictured concrete actions. I as the facilitator paid attention to 

create an atmosphere that encouraged to be open, share thoughts and interpretations and 

be thankful for what was shared. The silhouettes that have been crafted can be seen in 

Appendix II. 
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Figure 4 Workshop 1 Crafting Silhouettes              Figure 5 Workshop 1 Show and Tell  

The outcome of the co-creative concept mapping was surprisingly good, reflecting on its 

rather poor execution. It turned out, that the instructions I prepare were not sufficient 

enough, and more guidance would be needed. The result was no cognitive map, but more a 

brainstorm kind of cluster of sticky notes, which is why I had to improvise for the next 

exercise. 

 

Figure 6 Workshop 1 FCM  

Originally I had planned to pick a concrete relation from the map, but since the map got so 

fuzzy, I just seized the moment, when two participants were discussing the relation of a 
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farmer wanting to grow more ecological products, but receiving no support from the 

government (which apparently was the case in their home country). I handed out two 

paper hats, introduced the whole group to the method and invited them to act out the 

scenario, one representing the farmer and the other embodying the government 

representative. The farmer started by explaining, that he would send a letter and they 

started discussing. When others joined the discussion, I handed out more hats.  

It was powerful to see that some mental models seemed to change. For example one 

participant noticed during a roleplay, that she would file a lawsuit against the government 

for not complying with their agreements. Then she asked herself, why she does not know if 

there are lawsuits filed at the moment, and if that would be an option. She promised to 

look further into that. Another effect I observed, was how motivating it was for the group 

to think about and enact tangible actions that could possibly be done. Then something 

beyond my expectations happened, when the discussion slowly transformed into the 

organization of a collective activity, when one participant suggested to meet again as a 

group to join the demonstration for fashion revolution day the following week. This is 

when the energy shifted completely and the group realized, that they collectively would be 

able to do something.  

During the check-out three statements caught my attention, which I think might represent 

the reshaping of someone’s mental model: 

1. One participant mentioned, that he realized, that every step counts; when trying to 

live ecologically sustainable, it would be important to stay consistent and persistent 

to make real change happen. 

2. Another participant pointed out that the background of another participant, who 

was working as an architect, had caught her attention. Before, she only had thought 

about fixing existing problems and found it interesting to start looking at the design 

aspect, already causing problems at the origin of things. 

3. The third statement concerned the importance of every decision. He had just 

returned to the country by plane. “You have to think more about every decision. 

Because you make a lot of decisions.” 

The general impression of the workshop reflected what was written on the feedback sticky 

notes in the end. There was a clear wish for further connection. After the workshop every 

participant reached out to me, to ask when the next workshop would be happening and 
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when the group could meet again. They felt motivated through meeting up and connecting 

with likeminded people, which the workshop seemed to enhance. It helped connecting on a 

personal level, through the sharing thoughts and being vulnerable.  

Implications for workshop 2 

Enough time needed to be planned in the beginning, to make provisions for those being 

late. During the check-in some time could be allocated to introduce and explain the 

purpose of the workshop.  

For the associations exercise, designated areas should be planned for beforehand to avoid 

confusion. Due to the size of the group participants were confused first when splitting 

them into teams. Also, the second question needed to be rephrased, 3 minutes per poster 

are enough time.  

Adjustments for the paper size for the silhouettes exercise could be made and clearer 

instructions need to be planned for co-creating the cognitive map. Participants would need 

more guidance to transform their silhouettes into a shared cognitive map. There might be 

the opportunity to map out existing local initiatives during this exercise, to plan for the 

possibility to connect in the sense of infrastructuring. What could be tried is to take notes 

of mentioned actors and elements during the show and tell, to already have prepared the 

main concepts on the map from which could be built on. 

During the counterpower chess some participants did not feel comfortable wearing the 

paper hats. One option might be to start this exercise with an energizer or to start wearing 

a hat myself as the facilitator.  

The configuration of the group might benefit from a more diverse gathering, including 

participants with a different mentality, compassion and different lifestyle or dedication to 

sustainability. 

Follow-up e-mail interview 

Ten of the fifteen participants signed up to the follow—up email interview of which five 

participated. The e-mail was sent five days after the workshop and I asked the following 

questions: 

1. Is there anything that stuck with you since the workshop? Something your thoughts 

kept coming back to or anything you are more interested in since then? 
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2. What did you learn? Did you look further into something? 

The first aiming to identify possible tangible boundary topics, the second question aiming 

to find out, whether a person’s mental model re-shaped. 

Table 2 Workshop 1 Interview  

Is there anything that stuck with you since 

the workshop? Something your thoughts 

kept coming back to or anything you are 

more interested in since then? 

What did you learn? Did you look further into 

something? 

“I think what kept in my mind is the word 

Education. I think we all agreed that education 

is one of the basics to start a movement or do 

some change. We sometimes focus on our own 

knowledge, ignoring that sometimes other 

people don't even know about all the problems 

we discussed in the workshop.” 

“One thing I can think about what I learned was 

about new perspectives or ways to combat climate 

change. As I said in the final check out statement, 

(I don't remember the name of the guy) but 

basically that we focus on reacting after something 

happens when we could also focus on preventing 

through good design, whether it is architecture, 

production, etc.“ 

“I am still motivated since the workshop to keep 

working at improving myself.  

I learned that it is important not to be too 

pessimistic! Good things can happen.“ 

“I looked into other ECO groups such as this 

one:  https://www.facebook.com/SustainabilityDri

nksBerlin/.” 

“A lot actually stuck with me from all the inputs 

I had received from the participants. Specially 

the importance of the education and spreading 

the awareness and that it is not important to be 

big even small words and acts matter, 

Additional to that how efficient is setting 

example for the youngest and people around us. 

Trying to lobbying and gather the alike people 

and form a sort of pressure to the politicians 

and the decision makers and how significant is 

the role of voting as a solution to the 

sustainable problems.” 

“I learned to act and interact with people around 

me as much as possible and participate actively in 

any possible discussion about sustainability.” 
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“Since the workshop, I became interested in 

fashion revolution week.“ 

“I enjoyed hearing about the projects other 

participants are involved with. I looked into 

Reseted the subscription box business  a couple of 

the participants started. I've also researched more 

groups that offer lectures and tools regarding zero 

waste and other ecological topics.” 

“That there is more we can do than reading 

about the bad news and sulking alone about our 

climate crisis. Community outreach, activism, 

and discussing these issues can be intriguing 

and enjoyable.” 

“That I am not alone in feeling the despair of the 

way that the environment is heading. People care, 

and the more people do, the more likely we can try 

to fix it before it's too late.” 

 

6.2.2 Workshop 2 

Workshop two had some minor changes in the technique, as indicated in the implications 

for Workshop 2, and some major changes in boundary conditions of the set-up which were 

partly planned and partly inevitable. 

Set-up 

The event had not been marketed publicly, but only in my personal environment. All 

participants attended due to personal invitation and there was no clear marketing of 

sustainability as a theme. The workshop took place in a small town in a rural area in a 

pretty calm and clean conference room with a big table. Four participants ended up 

attending the event, two identifying as male and two as female within the age of 24 to 28. 

Since the participants were invited without mentioning the theme of sustainability, the 

interest and knowledge in the topic varied from basic interest to fairly distinct interest. 

What also needs to be mentioned is that all of them knew each other before and the 

workshop was held in German. All quotes have been translated. 

Execution 

As in workshop 1 the participants immediately made themselves comfortable, choose to 

consume the provided snacks and beverages, and also made contact with the other 

participants. Enough time was provided beforehand so that the workshop could start on 

time. 
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The check-in worked as planned and this time I introduced the aim of the workshop and 

explained the agenda. Since there were only four participants, I could only divide them into 

two teams and had to leave out the first question (What brought you here today?). 

Therefore, I asked the following two questions: 

1. Was bedeutet Klimawandel für dich? (What does climate change mean for you?) 

2. Ja, Klimawandel ist kacke. Aber was funktioniert bereits? (Yeah, climate change 

sucks. But what works well already?) 

Despite that, they started to collaboratively work on the associations, discussions started to 

emerge, and they built on each other’s answers. I want to remark, that the discussions 

started not as fast as in workshop 1 and they were not as excited and eager about the topic, 

but more serious. 

  

Figure 7 Workshop 2 Associations  

After that, all participants were well prepared to start crafting their silhouettes. All seemed 

to have fun and started crafting immediately. The exercise enabled them to think and 

reflect about their role and responsibilities. The representations made differences visible, 

both in sustainable lifestyles as well as interpretation of the task. Some interpretations 

included mindsets, others pictured concrete actions. I as the facilitator paid attention to 

create an atmosphere that encouraged to be open, share thoughts and interpretations and 

be thankful for what was shared. The silhouettes that have been crafted can be seen in 
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Appendix III. Again, I focused on creating an encouraging and open atmosphere to 

encourage the participants to share their thoughts and interpretations. This time I took 

notes on sticky notes of what was said in preparation for the following exercise.  

   

Figure 8 Workshop 2 Crafting Silhouettes             Figure 9 Workshop 2 FCM 

The prepared sticky notes simplified the structuring and clustering of the notes in the 

beginning, but unfortunately turned out to be a bit limiting. Participants were not as 

creative anymore and did only add a few more concepts on sticky notes to the map. They 

were not as hands on, while the cluster dealt with more systemic relations without noticing 

the individual component that had been acknowledged in the silhouettes before. In their 

cognitive map an individuals’ role was always connected to society’s role. What was 

interesting is that they mentioned the consumption and voting aspects of ecological 

citizenship but did not acknowledge the community aspects. In general, the concept of 

ecological citizenship was not well represented in the map, since there was no awareness 

about resources and the effects they have on other people’s lives. 

Again, I had planned to pick one relation from the map to act out in a role play, but the 

map did not represent anything that was tangible enough. I ended up explaining the 

concept of counterpower chess to them and let them pick a scenario and two counterparts 

for the role play. In the example they chose one represented a bee, the other one 

represented a farmer using pesticides. Though I find interesting, that they chose to 

personify nature, I am not sure if it was the best example. It was difficult to enact the 

perspective of the bee, which also included not having profound enough knowledge about 

that case. I asked them to act out the scenario and to add more roles to the role-play 

whenever they would consider a new party, which envisioned after adding a few more 
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parties, that the topic was more complex than prior thought. In this case the paper hats 

worked specifically well as physical supporting material.  

During the check-out, three statements caught my attention, which I think might represent 

the reshaping of someone’s mental model: 

1. During the show and tell of the silhouettes someone mentioned, that humanity only 

has eleven years left to radically greenhouse gas emissions in order to mitigate 

climate change to some extent. No less than two people did not know that, which 

stuck with them the whole workshop. 

2. One participant started to question his own decisions and saw the workshop as a 

reminder to take a stand for sustainability and start in his own personal context. 

3. One thing that someone took away from the Counterpower Chess was, that issues 

tend to be more complex than initially thought and that there are several 

perspectives to consider. 

The general impression of the workshop reflected what was written on the feedback sticky 

notes in the end. Participants wished for more facts and knowledge to be imparted, which 

the concept is not planned for. This leaves the impression that this workshop format is not 

suitable for individuals without profound interest and prior knowledge in sustainability. 

The thematic focus was constantly concerned with individual responsibilities in relation to 

society, but no attention was brought to systemic change, e.g. government regulations. No 

tangible boundary topics could be identified, since no general boundary topic was given. 

Other possible reasons could be the different number of participants, the change in 

location, the rural instead of urban environment and the source of participants form 

personal invitation and context. 

Implications for Workshop 3 

The theme of sustainability needs to be mentioned when recruiting participants. Four 

participants are the minimum number of participants, I would rather suggest six. 

Especially during the role play the limited number of participants had negative effects on 

the motivating factor. A basic knowledge about sustainability or basic identification as 

ecological citizen needs to be given, otherwise the workshop needs to be structured and 

composed differently. Taking too many notes during the show and tell of the silhouettes is 

rather limiting, only main concept should be noted. There is still more guidance needed. 
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Follow-up e-mail interview 

All four participants signed up to the follow-up e-mail interview of which three 

participated. The e-mail was sent five days after the workshop and I asked the following 

questions (in German, quotes translated): 

1. Ist irgendetwas vom Workshop besonders bei dir hängen geblieben? Etwas zu dem 

deine Gedanken immer wieder zurückgekommen sind, oder etwas an dem du 

seitdem mehr interessiert bist? (Is there anything that stuck with you since the 

workshop? Something your thoughts kept coming back to or anything you are more 

interested in since then?) 

2. (Was hast du beim Workshop gelernt?) What did you learn at the workshop?  

The first aiming to identify possible tangible boundary topics, the second question aiming 

to find out, whether a person’s mental model re-shaped. 

Table 3 Workshop 2 Interview  

Is there anything that stuck with you since 

the workshop? Something your thoughts kept 

coming back to or anything you are more 

interested in since then? 

What did you learn? Did you look further into 

something? 

 

TRANSLATED “I would have liked to learn 

something about a vegan diet, e.g. recipes, and 

learn about ideas you have and where e.g. you 

always find second-hand furniture and such.” 

TRANSLATED “I did not learn too much, I would 

have loved to get more input, since we ended up 

discussing around superficial knowledge.”  

TRANSLATED “The fact, that I personally need to 

continue to change things and that I need to try to 

activate this opinion in my personal environment.” 

TRANSLATED “I learned that it is always good to 

be reminded about the seriousness of the 

situation.”  

TRANSLATED “The fact that we only have 12 years 

left to mitigate climate change.” 

TRANSLATED “I learned to better understand 

different perspectives.” 

 

6.2.3 Workshop 3 

Workshop two had some minor adjustments in the technique, as indicated in the 

implications for Workshop 3. The set-up was planned exactly as the first workshop, 

unfortunately executed with less participants. 
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Set-up 

The event was marketed online under the theme of climate change and sustainability in 

several Facebook-Groups such as “share your stuff Berlin”. Also, I used my personal 

network as well as the network of the location the event took place. This time the event did 

not get shared which led to the smallest number of participants in all three workshops, 

which might also be due to time-overlap with a demonstration about fast fashion 

revolution and the time of the day (Saturday 11:30 am). It took place at co-creagency by 

goalgirls Berlin, a co-creation space owned by a creative agency in central Berlin. It is a 

fairly open and creative space, allowing people to get messy and collaborate creatively. 

Only three participants ended up attending the event, one identifying as male and two as 

female. The age group that was attracted ranged from 25 to 35. Since the event was 

marketed under the theme of sustainability it attracted people with at least an interest in 

that topic, however distinct. Despite the small group size, the workshop worked out 

surprisingly well, though the focus was very much on individuals’ actions and the 

community aspect was almost completely missing. 

Execution 

The check-in worked specifically well, since the small group size created an extra 

comfortable and intimate atmosphere. I introduced the aim of the workshop and then 

divided them into teams. Since there were only three participants I as facilitator had to 

participate in this exercise as well, which was not ideal. Again, had to leave out the first 

question (What brought you here today?). Therefore, I asked the following two questions: 

1. What does climate change mean to you? 

2. Yeah, global warming sucks, but what works out well already? 

We collaboratively worked on the associations, where discussions started to emerge 

quickly, and people started to connect and build on each other’s answers. It seems like the 

method worked well as an icebreaker and introduction to the topic, though in comparison 

to workshop 1 there were less examples what might be due to less participants sharing 

their perspectives. 

 



  60 

    

Figure 10 Workshop 3 Associations                   Figure 11 Workshop 3 Crafting 

Silhouettes  

It seems as all participants after that where well prepared to start crafting their silhouettes. 

All seemed to have fun and started crafting immediately. The exercise enabled them to 

think and reflect about their role and responsibilities. After some time one participant re-

confirmed the question, what sparked a discussion about everyone’s perspective on the 

topic. The representations made differences visible, both in sustainable lifestyles as well as 

interpretation of the task; some interpretations included mindsets, others pictured 

concrete actions. The participants were really eager to share their thoughts. As a facilitator 

I paid attention to create an atmosphere that encouraged to be open, share thoughts and 

interpretations and be thankful for what was shared. The silhouettes were crafted can be 

seen in Appendix IV. During the show and tell I took notes about the main elements on 

sticky notes, which I used during the next exercise to guide the process. I did not provide 

the notes from the beginning of the exercise, but as soon as they had figured out the 

relations and completed the map, I provided the notes to get more specific and connect the 

general map with their thoughts from the silhouettes. I also tried a more guided approach 

this time, which means that participants were instructed to build causal relationships when 

mapping out climate change. The strength of each relationship should then be assessed 

with either +1 or -1. I prepared the main variables at home, to provide an easy start for 

building the map, but I had to notice that even this approach took away too much 

ownership from the participants. I also had prepared trigger questions to bring a global 

context, generational context, resources and emissions into the discussion, which worked 

in the sense, that it inspired more ideas and broadened the map. After identifying map and 
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relationships I asked the participants to pick spots on the map, where they felt they as an 

individual could have an impact on. After that they clustered the post-it notes I took when 

everyone was sharing their silhouettes to the dots on the map and also asked them to add 

more specific actions an individual can have impact with. 

 

Figure 12 Workshop 3 FCM 

For the counterpower chess we picked one of those actions, namely picked the action of an 

individual calling out a company for greenwashing, which derived from the discussion 

about the map. I handed out two hats - one activist for the movement and one industry hat 

for the power. They started role playing and quickly noticed that the industry had much 

more power than the individual activist. I asked her what else she could do, since the 

industry seems not to listen. She decided to go to the government, so I handed out another 

government hat. The government was listening to the activist at the beginning but then the 

industry interfered and distracted her from the conversation, which was quite literal. 

When asking the activist what she would do now, since the government is no longer 

listening, she said she would search for more activists to have a bigger impact. Also, the 

media was mentioned. We then took a step back and looked at the weaknesses and 

strengths each player has, to identify more strategies to intervene. We ended quite 

helpless, when the participants brought the focus back to the power of the individual when 

they just would find enough people to do the same. This time I was wearing a hat myself, 

which made them feel more comfortable. Though we only were 4 people the roleplay 

worked out quite well. It enabled us to go deeper than in the first workshop. We had a 
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strong focus on individual’s scope for actions and the hats worked fine as physical 

supportive material for the role play. There was also room for some knowledge exchange as 

one participant did not understand the correlation of meat and price the other participants 

had made. Being from Egypt she had a completely different background and mental model 

in that case.  

During the check-out five statements caught my attention, which I think might represent 

the reshaping of someone’s mental model: 

1. At the beginning one participant was very convinced that it is the government’s 

responsibility to change things. During the role play she noticed that “you can’t 

simply rely on the government”. 

2. “The power is to the people. An individual has more power than they think.” 

3. In general, the silhouettes in this workshop had a focus on urgency, but the system 

map did not represent that. 

4. Nature / the environment had been added as a variable to the map, but as a passive 

one. In the reflection one participant noticed, that nature at some point will fight 

back and won’t be as passive anymore. 

5. “Things are more complex as you tend to think.” 

The general impression of the workshop reflected what was written on the feedback sticky 

notes in the end. Participants appreciated the time for reflection and felt empowered 

afterwards. One participant contacted me afterwards with the wish to further connect. No 

tangible boundary topics could be identified, since the community aspect has been 

missing. 

Implications for final workshop concept 

A focus needs to be set on the marketing of the event, since the number of participants 

seem to influence the community aspect enormously. More participants are more likely to 

provide a more diverse spectrum of perspectives. Attention needs to be paid to not 

schedule workshops when bigger sustainability events take place simultaneously. Sunday 

afternoon might be a better time than Saturday noon. The adapted time of 3 minutes per 

question is sufficient during the associations exercise. The adaptions made to the FCM 

exercise in terms of providing more structure and guidance had the intended effects. 

Reflecting back on the approach of workshop 1, I would consider the outcome a concept 

map instead of a cognitive map. This approach was way more open and flexible, and 
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participants immediately accepted ownership for the exercise. Since social dynamics and 

community building are of interest during this exercise, I would suggest to apply the 

approach of concept mapping instead of collaborative FCM for the final workshop. 

Follow-up e-mail interview 

All three participants signed up to the follow-up e-mail interview of which two 

participated. The e-mail was sent five days after the workshop and I asked the following 

questions:  

1. Is there anything that stuck with you since the workshop? Something your thoughts 

kept coming back to or anything you are more interested in since then? 

2. What did you learn? Did you look further into something? 

The first aiming to identify possible tangible boundary topics, the second question aiming 

to find out, whether a person’s mental model re-shaped. 

Table 4 Workshop 3 Interview  

Is there anything that stuck with you since the 

workshop? Something your thoughts kept 

coming back to or anything you are more 

interested in since then? 

What did you learn? Did you look further into 

something? 

TRANSLATED “It was interesting to see the 

influence of different cultural backgrounds, which 

does not change anything about that each one of us 

is responsible to change.” 

TRANSLATED “I did not learn too much, but I 

noticed again, that each of us needs to start 

considering ourselves.” 

TRANSLATED “I felt very much inspired from the 

workshop to continue changing my life towards 

sustainability.” 

TRANSLATED “I think you managed to focus the 

workshop around the impact each one of us can 

have in our consumption-oriented world.” 

 

6.3 Result - final workshop format 

In this chapter I describe the final workshop concept as guidelines, in order to make it 

possible to replicate the workshop and to emphasize the findings I had. 
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6.3.1 Preparations 

1-2 weeks ahead of the event 

The event needs to be marketed with sufficient lead time. The distribution via various and 

diverse channels such as Facebook events, local notice boards, and personal networks is 

recommended. Pick a time and date where most people are available, such as Saturday 

evenings or Sunday afternoons. Pay attention to other events happening around the theme 

of sustainability or concerning global warming, as your target audience might already plan 

to attend those events. A small “Communication Campaign” can be helpful to recruit 

participants (Selloni, 2017). 

The location you pick should be in a central area, that is conveniently accessible for the 

majority of people. Try to find an open, creative space, that is inviting to get crafty, messy 

and creative. In my case the co-working space of a creative agency incorporated the right 

atmosphere, but any open, studio space should work. If you are not fully satisfied with your 

location or space, try to create different areas e.g. for gathering in a circle, a big table to get 

crafty and messy, an empty wall to hang bigger canvases at, and several smaller niches for 

group tasks. 

Right before the event 

Prepare all materials needed for the workshop. This includes printing or preparing 

Canvases for Associations, Silhouettes and Cognitive Mapping, providing enough crafting 

material for Silhouettes, sticky notes for Cognitive Mapping and paper hats for 

Counterpower Chess. Recommended crafting materials are pens in all colors, tape, 

magazines and newspapers, modeling clay, watercolors, stickers etc. 

Keep track of the number of participants that are going to attend the event and make sure 

to provide enough refreshments. Prepare the location and set up all materials in advance, 

before your participants arrive. A checklist for preparations can be found in Appendix V. 
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6.3.2 Execution 

Table 5 Final Workshop Agenda  

Duration Activity Purpose Intended outcome 

10-25 min Arrival Gather all participants, serve 

refreshments, participants 

starting to get to know each other 

Make everyone feel 

welcome and 

comfortable 

5 min Check-in 

 

Fully arrive at the workshop, get 

to know other participants, 

communicate the scope and aim of 

the workshop 

Ice breaker 

15 min Associations Getting familiar with the topic and 

other participants, building trust 

in others and the process 

Teambuilding, 

preparing to share 

thoughts and beliefs 

30 min Crafting silhouettes, 

show and tell 

Create awareness and reflexivity 

about the topic, establish an 

environment that is safe to share 

thoughts and beliefs, enabling the 

sensing of surprise and perceiving 

of multiples 

Reflexivity and 

awareness about the 

topic, sensing surprise 

and perceiving 

multiples to re-shape 

mental models 

20 min Collaborative Cognitive 

Mapping  

Co-create a shared view, enabling 

the sensing of surprise and 

perceiving of multiples 

Shared view on the 

topic, identification of 

specific issues or 

relations an individual 

can impact  

20 min Counterpower / 

Campaigning Chess 

Embodying alternatives, 

encourage discussions, identify 

communal interests and develop 

sense of community  

Sense of community, 

feeling of 

empowerment 

5 min Check-out 

I liked / I wished 

Check out of the workshop, reflect, 

enabling the sensing of surprise 

Gather feedback 

Reflexivity, sensing 

surprise to re-shape 

mental models 
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Arrival 

Welcome arriving participants, make them feel comfortable, offer refreshments and 

encourage them to get to know other participants. Don’t forget to pass out name tags. 

Check-in 

Gather all participants standing in a circle and quickly introduce the aim of the workshop 

to manage expectations. Explain the concept for the check-in leading by example: answer 

the following three questions and takes a step into the circle to physically check in for the 

workshop. This should help to win your participants full attention and commitment. 

1. What is your name? 

2. Why are you here today and what do you expect? 

3. What superpower would you like to have? 

Associations 

Split your group into three teams and assign each team to one of the canvases you 

prepared and laid out in the space. Ask them to associate with the questions written on the 

canvas and encourage them to discuss in the team and to build on each other’s ideas. After 

three minutes the teams rotate to work on the next canvas. After three more minutes, the 

teams rotate again, but this time are only allowed to add their thoughts through drawing. 

The teams return to their initial canvas and get three more minutes to see, what has 

changed since they initially worked on the question. In a quick show and tell each team 

articulates which changes they noticed and what they thought was interesting about them. 

After this exercise participants should be sensitized for the topic and thematically prepared 

for the next exercise. Working in teams should help to be more open and willing to share 

more personal thoughts and beliefs with the strangers they just met. 

Crafting silhouettes, show and tell 

Bring everyone around one big table where all crafting materials and the silhouette 

canvases are prepared. The task is to craft two different representations inside and outside 

the indicated silhouette. Inside the silhouette each participant is asked to create a 

representation of how they perceive their own role and responsibilities about global 

warming. Outside the silhouette each participant is asked to create a representation of how 

they perceive society’s role and responsibilities about global warming (including private, 
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public and market sphere). In a quick round around the table each participant explains 

their representations to the others in a show and tell kind of way. 

The method intends to enable participants to shape and articulate their mental models 

about global warming. For this to happen a setting for reflection needs to be created in 

order to make those mental models accessible. The crafting materials and the created 

representations serve as visual and tangible artefacts and help to express oneself. What 

follows is a facilitated sharing session, which is supported through visual and tangible tools 

allowing participants to open up and discuss while being more vulnerable. Therefore, 

openness and safety are a must, which the facilitator needs to take care of. This might 

allow them to quit entrenched behavior and thought patterns. Participants need to feel 

comfortable to be able to share alternative perspectives. In order to have more guidance in 

the next exercise it is possible to take notes during the show and tell. It is sufficient to only 

note down the main actors mentioned on sticky notes. Those sticky notes can be used in 

the next exercise to recall the thoughts from the silhouettes. It is important to pay 

attention if participants feel discouraged when notes are taken. Try to be extra thoughtful, 

encouraging and try to give your participants the feeling that their contribution is valuable 

and important. 

Collaborative concept mapping 

After the show and tell the participants co-create a concept map about their collaborative 

understanding of the climate crisis. Therefore, they use sticky notes, pens and the canvas 

prepare for this method. The group brainstorms the concepts (nodes of the map), cluster 

them and co-create the model together, which means the model reflects the groups’ 

knowledge. This exercise is a tool to facilitate group discourse and discussion, creating 

consensus and promoting a mutual understanding and shared learning. The goal is that 

individuals share aspects of their individual mental models which then is represented in 

the knowledge representation the group constructs.  

As soon as the map starts to fill up and fewer sticky notes are glued to the canvas, there is 

the possibility to enhance the brainstorming through trigger questions related to ecological 

citizenship. Such trigger questions can bring in topics such as a global context, 

generational context, resources and emissions into the discussion. 

When the group agrees about the representation, a dot-voting is conducted to indicate the 

spots on the map, where they as an individual feel to have an impact on. Now it is time to 
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bring up the sticky notes from the previous exercise to have the participants relate back to 

their silhouettes and add them to the concept map.  

Counterpower / campaigning chess 

For the counterpower chess one of the spots from the dot-voting is collectively picked and 

acted out in a roleplay. Alternatively, the facilitator can pro-actively pick a situation for the 

roleplay, when a suitable discussion occurs. Hand out two or more paper hats and attach a 

sticky note where the role the participant is playing has been noted down accordingly. It is 

played like a game of chess, trying to ‘defeat’ the other party by enacting actions both 

parties might take to identify where the source of power is, to be able to better target real-

life action. The discussion will focus on the two participants starting the role play, but the 

whole group is encouraged to join the discussion. As soon as another actor would be 

mentioned or identified, another hat is provided, and the role play continues. 

The purpose of this exercise is to dive deeper into discussion and to start identifying 

tangible boundary topics as the interests of the group will show. The role play is a mean to 

embody alternative mental models, by experiencing a change in perspective. Those bodily 

experiences help participants to gain information about a situation through their senses. 

They can challenge existing assumptions which leads to a potential change in a 

participant’s mental model. Usually participants notice during this exercise, that the topic 

is more complex than they thought. The activity of planning some tangible action steps 

that could be carried out often turned out to have an empowering effect. The paper hats 

serve as physical supportive material. If the participants do not feel comfortable wearing 

them, the facilitator should lead by example and wear a hat him- or herself.  

It is likely, that this exercise will turn into a group discussion. Encourage participants to 

share their interests and explore them further. 

Check-out, I liked / I wished 

The session is rounded up with a check-out, which works opposite to the check-in. The 

group gathers in a circle, starting really tight at the beginning, then two questions are 

asked and after answering each participant takes a step back, physically checking-out of 

the workshop. The two questions are: 

1. What did you like about the workshop? Is there something that you learned? 

Something you are going to take with you? 
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2. If you reflect back on the silhouette you crafted – is there something that has 

changed, that you see different now? 

The purpose of this exercise is to encourage reflection and to find out, if someone’s mental 

model has changed and to get a notion, of what a tangible boundary topic could be. 

6.3.3 Further action 

Since this workshop is only one of the initial steps in a long-term process, the content-

related results are only of minor importance. What counts is to take advantage of the 

moment of empowering and to use it to further connect the participants. It is important to 

stay in contact. Therefore, it is helpful to already plan the next activity, which can be 

another workshop or a more casual meeting, e.g. collectively attending a demonstration. 

The focus should be on the building of a community, which is one of the designer’s 

responsibilities in their role as mediator and communicator. As a long-term goal, the steps 

from the infrastructuring framework can be followed. The next steps include the 

consolidation of the community, the identification and determination of tangible boundary 

topics around which the public can form and the identification and mapping of local 

stakeholder that could be involved.  



  70 

7 Discussion 

In chapter 6 I described the rapid prototyping process, iterative testing of the workshop 

concept, and presented the final workshop concept. In this chapter the evaluation of 

infrastructuring projects, key-results, limitations and further research are discussed. 

7.1 Evaluation of an infrastructuring project 

7.1.1 Evaluation of infrastructuring in general 

To evaluate whether an infrastructuring process was successful and effective, its following 

characteristics need to be questioned. Has there been a formation of a public, bound by a 

common issue, consisting of diverse voices enabling discourse and discussion? Are people 

connected, that would not necessarily work together and is collaboration happening? Has 

active participation been enabled and have the necessary resources been developed? Are 

there long-term relations and interactions established and have attachments as socio-

material dependencies been formed? 

7.1.2 Evaluation for infrastructuring for ecological citizenship 

Since in this research project infrastructuring is used for ecological citizenship, another 

meta level is added and it needs to be evaluated, whether the purpose of the 

infrastructuring project is met; in this case whether ecological citizenship is achieved. As 

this project only explores parts of one possible solution, no definite statements about 

general implications for ecological citizenship can be made. In a large-scale study the 

implications of an infrastructuring process for ecological citizenship could be measured in 

effects for example on pro-environmental behavior or active political participation for 

ecological causes. I am lightly confident, that correlations between the process and the 

effects would be found. But since this would be a social study without fully controllable lab 

environment, other influences cannot be ruled out, which does not allow for full evidence. 

7.2 Summary of key-results 

The prototyped workshop concept only dealt with some characteristics of the 

infrastructuring process that are noted in chapter 7.1.1. Before I had started prototyping 

the workshop concept, I defined three overall goals, that the workshop should accomplish 

or start initiating, which are discussed further below:  
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1. Find tangible boundary topics 

2. Form a public 

3. Motivate active participation in community aspects of ecological citizenship 

7.2.1 Tangible boundary topics 

None of the three tested workshops made it possible to take a decision for a tangible 

boundary topic. Closely observing the results of workshop 1, different tendencies of 

people’s interests are noticeable. Topics that have been articulated more than once are 

‘education’ and ‘proactive interaction with people’. Workshop 1 was the only workshop, 

where personal interests were articulated, which is why I suggest, that experiencing of a 

sense of community might be crucial for that.  

This observation is consistent with what Selloni (2017) describes in her framework, as the 

service topics are identified within an existing community.  

As global warming seems to be a suitable boundary topic for ecological citizenship, which 

has the potential to gather a diverse group of people, as long as they are interested in the 

topic. But an interest in the boundary topic of global warming, does not automatically 

result in ecological citizenship through infrastructuring. Previous knowledge and a 

participant’s attitude towards the concepts of ecological citizenship might influence the 

interest and selection of tangible boundary topics as well.  

7.2.2 Formation of public 

The formation of a public did only happen to a certain degree. What happened is, that a 

group of people was formed by the desire to address an issue, namely climate change. To 

be seen as a public, this group needs to be bound by a common cause, confronting a shared 

issue, which is something negative they experience beyond their control (Dewey, 1927; le 

Dantec & DiSalvo, 2013). Especially in workshop 1 it could be observed, that a community 

dynamic developed out of the experience of addressing that issue everyone experienced. 

According to Dewey (1927) publics are developed when conditions of an issue are exposed 

and articulated together, to take action and gather to affect the outcome in the next step. 

Therefore, more meetings and efforts in a reoccurring and regular manner might be 

needed, to gather the group around the topic to form a public. As I was working with a 

group of individuals instead of a community, it has to be noted, that that might be the 

biggest implication this decision had.  
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The outcomes of workshop 2 and 3 highlight the importance of step 1 – ‘meet a 

community’ that Selloni (2017) is describing in her framework. Without the precondition 

of gathering a sufficient number of participants and giving them the opportunity to act like 

a community, a simple workshop will not form a public. Therefore, more attention needs to 

be put on the building of an actual community. 

Due to the set-up of the iterative testing, no clear statement about the composition of 

participants can be made. One might assume, that the number of participants and their 

degree of personal investment in ecological citizenship have an impact on community 

building and therefore the formation of a public. 

7.2.3 Motivation for active participation 

With reasonable certainty it could be argued, that the workshops had some motivational 

effect for pro-environmental behavior, at least when trusting reflections and statements 

the participants made. Six participants out of ten that took part in the interview mentioned 

their increased motivation for ecological self-improvement. Three explicitly mentioned a 

motivation to further pursue community aspects.  

Additionally, at least ten participants from the first workshop and one participant from the 

third workshop reached out to me, asking when the next meeting would happen and if I 

could arrange something, so that the group could stay in contact. This observation might 

be related to a re-shaping of their mental model about how they picture their role and 

impact in the democratic system, motivating them to get engaged in grassroots activities or 

to be part of an informal community group. Due to a small sample size and potential 

methodological limitations unfortunately, no clear statement can be made, and further 

research must be carried out. 

7.3 Limitations 

The findings of this research project have to be seen in light of some limitations, that could 

be addressed in future research. 

7.3.1 Methodological limitations 

The first limitation concerns the sample and selection. The sample might not reflect the 

required target group or appropriate population concerned. Further, some of the 

participants had a personal relation to the researcher, which might have affected their view 

of the role of the designer / design researcher throughout workshop 2. 
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Second, this research project is dealing mainly with self-reported data, which underly 

certain limitations, since they may contain several potential sources of bias, such as 

selective memory, telescoping, attribution, and exaggeration.  

Another possible limitation might be the use of methods to collect the data. Since this 

research project was conducted in an explorative and iterative format, the data collected 

during different iterations are not fully comparable.  

7.3.2 Limitations of the researcher 

Since the research project was confined to a limited period of time, the execution was not 

as detailed and extensive as possibly needed.  

7.4 Further research 

7.4.1 Adapt sample size and selection 

As remarked in the limitations, further attention needs to be brought to the selection of 

participants according to their previous knowledge and their degree in engagement in 

ecological citizenship, as well as the size of the groups regarding the number of 

participants. 

7.4.2 Conduct long-term, slow prototyping 

In order to test, which implications infrastructuring can have on ecological citizenship, the 

concept needs to be tested in a long-term approach focusing on slow prototyping instead of 

rapid prototyping. While doing so it would be interesting to focus on one group of 

individuals, instead of testing the workshop with several groups. Therefore, the concept 

might need to be adapted as a consecutive workshop series following the infrastructuring 

framework. 

7.4.3 Test and max out the potential for agonistic spaces 

Another aspect that would be eligible for further research is diversity and social dynamics. 

Agonistic spaces are part of infrastructuring theory, and it would be interesting to examine 

how exactly diverse perspectives and social dynamics effect ecological citizenship.  

This research project lightly indicated a potential to connect a group of strangers through 

being vulnerable and sharing thoughts about controversial topics. As the group of 

participants had been rather homogenous, it would be interesting to investigate the effects 
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with a rather heterogenous and diverse group; especially when considering the potential 

for re-shaping mental models through the exchange of thoughts and ideas.  

It would be a personal matter to me, to put efforts into including the groups of people, that 

are usually excluded from innovation and co-creation, as design has the potential to bring 

people together through joy and play, while making everyone feel welcome (Hope, Alexis, 

personal communication, May 8, 2019). 
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8 Conclusion 

Co-creative workshops might be one way to support the identification of tangible boundary 

topics and the formation of a public around issues ecological citizenship is concerned 

about. In this context, the workshop presented in this research project is one part in a 

comprehensive framework of infrastructuring for ecological citizenship. 

Executed under ideal circumstances, this co-creative workshop does have the potential to 

be an initial step in the infrastructuring process for ecological citizenship. This exploration 

indicates, that global warming represents a boundary topic, as it is an issue that lots of 

people share and represents something negative, they experience beyond their control. 

Following Daniela Selloni’s infrastructuring framework, this implies that a public can be 

formed around said issue. This can happen through a co-creative workshop dealing with 

the identification of tangible boundary topics. Those are specific issues that can make such 

an abstract and intangible topic as climate change better available and visible. The co-

creativeness helps to move from protest to proposal, by actively tackling those issues in a 

collaborative way. 

The co-creative workshop introduced in this research project represents a setting, where 

tangible boundary issues could be elaborated over time. The workshop concept provides a 

framework that aims to encourage reflexivity of an individual’s role and responsibilities 

concerning the issue and to create awareness, to facilitate the sharing of thoughts and 

beliefs in a safe space, to enable participants to learn and experience other people’s 

perspectives which might result in motivation for active participation in a community 

concerned with ecological citizenship. 

Projects like ‘Creative Citizen’ (Selloni, 2017) open a conversation about new forms of 

citizen participation and the role design can play within these processes. Margolin (2012) 

analyzed the relation between design and democracy. In his opinion design can improve 

democracy through increasing citizen participation. For him design for democracy means 

design of opportunities for citizens to participate and be involved in the process of 

government. Thus, co-design can be seen as a form of citizen participation and democracy.  

According to the Intergovernmental Panel on Climate Change (2018) Nation’s ambitions to 

mitigate greenhouse gas emissions as submitted under the Paris Agreement “would not 

limit global warming to 1.5°C, even if supplemented by very challenging increases in the 
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scale and ambition of emissions reductions after 2030 (p. 20).” It can be said, that CO2 

emission need to start declining well before 2030, which is exactly what the initiative 

‘fridaysforfuture’ and climate activist Greta Thunberg ask for.  

This is why I think this knowledge contribution is important. Infrastructuring for 

ecological citizenship aims to turn protest into proposal. Co-design is seen as a form of 

citizen participation, thus massive co-design projects might provide ecological citizenship 

with the missing policy component has been criticized for: providing the rights, that should 

come with the responsibilities.   
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Appendix 

I. Overview of the case study analysis 

An interactive model can be accessed here: https://miro.com/app/board/o9J_kxhy05k=/ 

 

  

https://miro.com/app/board/o9J_kxhy05k=/
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II. Workshop 1 documentation 
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III. Workshop 2 documentation 
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IV. Workshop 3 documentation 
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V. Final workshop materials 

Preparation checklist for the event 

 Organize refreshments 

 Prepare material for nametags 

 Prepare Association Canvases in A2 

o What brought you here today? 

o What does climate change mean for you? 

o Yeah, global warming sucks! But what works well already? 

 Prepare crafting materials 

o Markers in all colors 

o Watercolors or acrylic colors and brushes 

o Magazines and newspapers 

o Advertising brochures, especially from grocery stores 

o Modeling clay 

o Glue 

o Tape 

o Stickers 

o Scissors 

 Prepare silhouette canvases in A2 

o Indicate a human silhouette with a pencil 

 Prepare concept cap canvas by hanging large sheet of paper on a wall 

o Prepare sticky notes and marker 

o Bring sticky dots 

 Prepare paper hats for campaigning chess by folding newspapers 
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