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Systemic design processes are inherently plural and diverse. The complexity of 

contemporary challenges requires collaborative efforts and the engagement of 

many stakeholders. The numerous actors encompass divergent positions and 

demands, which may sometimes be contradictory, mutually exclusive or 

seemingly opposing and degenerate into tensions or frictions.  

The capability of working with divergent positions is becoming imperative to 

systemic design processes. Instead of resolving the pain points that diversity 

generates, some authors advocate embracing divergent positions as valuable, 

necessary, and fruitful. Designers, therefore, need strategies to unfold, 

embrace, and engage with such positions and demands.  

Prototyping capabilities could be a promising practice for unfolding and 

engaging with divergent positions in systemic design. The interactions that 

prototyping facilitates hold great potential to undertake these essential 

endeavours. In fact, in recent years, some researchers have advocated for an 

alternative understanding of prototyping when applied to design processes 

targeting complexity. Instead of the traditional approach of prototyping for 

inquiry, the authors propose an exploratory approach to prototyping, 

leveraging some specific prototyping features that are more consonant with 

systemic design's characteristics and challenges.  

This paper investigates the effect of applying prototyping from both exploratory 

and experimental approaches to deliberately unfold, embrace and engage with 

divergent positions in participatory design processes targeting systemic change. 
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We describe the prototyping process implemented in Amsterdam Science Park, 

a pilot of the EU-funded research project T-Factor. Through this case study, we 

investigate the value of prototyping in 1) unfolding divergent positions from 

human and other-than-human stakeholders and 2) facilitating the 

embracement and productive engagement with such divergent positions. Our 

findings suggest methodological considerations for prototyping in systemic 

design, such as a conciliatory lens on exploratory and experimental prototyping 

logics, an application of prototyping since the early stages of the design 

process, and special attention to prototyping’s learnings at different system 

levels.  
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Introduction 

Systemic design processes encompass a plurality of perspectives. Differing agendas, 

divergent positions, and incompatible demands are at stake in complex systems, and 

subsequently, tensions, frictions and conflicts may intensify. The complexity of systemic 

design processes requires innovative ways to proactively unfold, embrace and engage 

with divergent positions.  

Some scholars advocate for an alternative approach to addressing divergent positions 

in design processes. Instead of considering them as problems and attempting to solve 

them, they propose embracing differences as valuable, necessary, and fruitful (see Gaim 

& Wåhlin, 2016; Gaim et al., 2018; Smith & Lewis, 2011). Within design, researchers like 

Neuhoff et al. (2022), Lewis et al. (2014), and Diehl et al. (2021) claim the value of design 

methods to deliberately leverage differing positions as a productive approach in 

complex systems.  

Prototyping is one of the design approaches appointed to productively approach 

divergent positions in design processes. Within social innovation, Emilson et al. (2011) 

and Bjorvinsson & Hillgren (2004) have used prototypes to “evoke, highlight and explore 

dilemmas”. Particularly, their experiments follow an exploratory approach to 
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prototyping (Floyd, 1984), in which the focus is not the ultimate design object but the 

prompt of new perspectives, ideas or learnings.  

Systemic design scholars (Bijl-Brower & Malcolm, 2020; Kimbell & Bailey, 2017) and 

practitioners (Drew et al., 2021; Leadbeater & Winhall, 2020) have also praised the value 

of prototyping for complex, unbounded systems. Some scholars, however, stress the 

need to reconsider prototyping when targeting complex systemic challenges (Maiorana, 

2021) and suggest expanding the traditional understanding of prototyping as a practice 

for evaluation towards an understanding of prototyping as a practice for learning (see, 

for example, Kimbell and Bailey 2017 or Hillgren et al. 2011).  

This paper presents a case study to explore the value of both exploratory and 

experimental prototyping logics in unfolding and deliberately embracing and engaging 

with divergent positions in systemic design. The paper is structured as follows: the 

theoretical background introduces 1) divergent positions as an inherent feature of 

systemic design processes, 2) research studies advocating for embracing divergent 

positions as a fruitful approach in complex design processes and 3) prototyping as a 

designerly approach to unfold, embrace and engage with divergent positions. Then, we 

introduce our case study: the H2020 research project T-factor. In particular, we describe 

the prototyping activities implemented in the Amsterdam pilot and analyse how the 

prototyping initiatives unfolded divergent positions among stakeholders and facilitated 

a productive engagement with divergent demands in the project. We conclude with a 

discussion on the contributions and implications of this case study to the systemic 

design practice. 

Literature review 

Divergent positions in Participatory Systemic Design  

The increasing complexity of design challenges intensifies the presence of a plurality of 

positions and demands, which might result in conflicting situations. Systemic design 

processes are, by nature, participatory processes encompassing numerous 

stakeholders, both humans and other-than-humans. Each actor may have specific 

positions and demands regarding the system, but they may also have unique 

approaches to acting on (and even understanding) the system itself. Such perspectives 
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may be, in some cases, contradictory, mutually exclusive, or seemingly opposing, and 

degenerate into tensions or frictions.  

Subsequently, undertaking divergent positions is becoming inherent to the work of 

systemic designers (Dorst, 2006;  Diehl et al., 2021). Designers need strategies to cope 

with complexity in the design space, including mechanisms for simultaneously 

regarding divergent, conflicting and related demands (Dorst, 2019).  

Opposing concepts, competing demands, dilemmas, conflicts, or dichotomies appear in 

the literature as interchangeable terms (see, for example, Harre 2022; Neuhoff et al., 

2022; Diehl et al., 2021; Drew et al., 2021; Ozkaramanli et al., 2020; Björgvinsson et al., 

2010; Bau, 2010; Torset & Dameron, 2009; Dorst, 2006). This paper will use the terms 

“divergent demands” or “divergent positions” to refer to two or more co-existent and 

interrelated perspectives that, although non-binary, seem contradictory, somewhat 

conflicting or even mutually exclusive.  

Evidently, in complex systemic design processes, designers need to navigate 

stakeholders’ divergent positions. Researchers like Murphy (2022) warn that systemic 

change demands integrating conflicting perspectives and finding new views of the 

system as a whole. In his paper, Murphy observes that the multiplicity of leverage points 

to intervene in a system could generate tensions among stakeholders, who may have 

conflicting opinions on the best use of the available resources to achieve the desired 

objective. In 1997, Meadows (p.3) already considered the “many ways there might be to 

get systems to change”. Under these conditions, even the alignment between 

stakeholders towards systemic objectives might be a source of tension (Senge et al., 

2007).  

Other frictions in systemic design may be related to divergent positions regarding the 

project's methodological aspects, that is, the optimal approach to navigate the design 

process. There is no widely accepted granular methodology in systemic design, adding 

to the multiplicity of perspectives on what approach, methods, and tools are optimal to 

undertake. For example, regarding methodological approaches, Harre (2022) signals 

that the need to shift between different system levels continuously could lead to what 

she terms the focus tension. Tromp & Hekkert (2014) warn about another conflicting 

demand in the design approach: designing to prevent undesired consequences rather 
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than to realise the desired consequences. In their research, Torset and Dameron (2009) 

hint at another potential methodological cause of friction: the difference in process 

dynamics between thinking and acting in strategic processes; that is, between analysing 

the context and studying the possible strategies versus the need for action.  

Designerly strategies to embrace divergent positions 

The dominating problem-solving approach promotes the resolution of challenges, pain 

points and tensions from a binary perspective; that is, favouring one alternative over 

the other to reduce complexity and uncertainty (Smith & Lewis, 2011; Gaim & Wåhlin, 

2016; Harre, 2022; Neuhoff et al., 2022). Notwithstanding, considering tensions as 

manifestations of complexity may positively impact systemic design processes. In the 

words of Diehl et al. (2021), “Systemic designers have no choice but to embrace 

complexity, and in doing so, embrace opposing concepts and the resulting 

paradoxes”. Indeed, several researchers emphasise the value of deliberately and 

proactively engaging with tensions as manifestations of complexity and revealers of 

opportunities. They stress the value of recognising and embracing the space between 

demands, recognising the tensions and complexity in such space, and the relationship 

and interdependence among them (see Gaim & Wåhlin, 2016; Gaim et al, 2018; Smith & 

Lewis, 2011).  

In the field of design, some authors promote the use of design methods to facilitate a 

paradoxical lens, a mental framework that allows for simultaneously acknowledging 

apparently contradictory demands as a way to productively engage with complexity 

(Neuhoff et al., 2022). They advocate for replacing the either/or logic in favour of a 

both-and, best-of-both, or neither-nor logic to encourage the simultaneous co-existence 

of (apparent) opposites (Lewis et al., 2014) and reveal valuable social feedback (Diehl et 

al., 2021).  

Similarly, in recent years, design scholars have recognised the potential of material 

artefacts—such as prototypes—in exploring tensions, uncertainties or seemingly 

opposing perspectives. For example, in social innovation, Emilson et al. (2011) and 

Bjorvinsson & Hillgren (2004) used prototypes to “evoke, highlight and explore 

dilemmas”. In those examples, the focus of prototypes or material artefacts is not the 

design outcome per se, but the shift of perspective they prompt, leveraging 
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prototyping’s exploratory value. The artefacts are instruments that allow different 

positions to co-exist in time and space, enabling necessary dialogues in design 

processes.  

Prototyping for productively engaging with divergent positions 

Prototyping has long supported design and innovation processes. Some prototyping 

assets and capabilities, such as incompleteness, risk mitigation, or instructiveness, have 

greatly contributed to traditional design processes. For these reasons, prototyping has 

also been appointed as a promising method to facilitate design processes targeting 

complexity. In recent years, even new forms of prototyping have emerged to respond to 

new design needs (Sanders, 2013), leveraging the understanding of prototyping as an 

exploratory practice (see Hillgren et al., 2011; Chow, 2013, or Suchman et al., 2002) 

instead of the traditional understanding of prototyping as an evaluatory practice.  

The traditional evaluatory rationale follows what Floyd (1984) defined as an 

experimental approach to prototyping. Prototypes following an experimental logic 

represent solutions to a problem and are evaluated through experimental use (ibid.). 

Their goal is to assess whether (or to what extent) the proposed solution serves to solve 

the problem. Consequently, experimental prototypes provide information about how 

the object works (or not) in a given context. On the contrary, in an exploratory 

prototyping logic, prototypes are instruments of knowledge activation employed to 

unfold new perspectives and potential opportunities within a given challenge (Floyd, 

1984). Their goal is not to assess solutions but to facilitate the emergence of solution 

ideas and is, therefore, not limited to one specific solution. Consequently, exploratory 

prototypes do not provide information about the object itself but catalyse new 

information on the context.  

Particularly, this understanding of prototyping has grown in popularity within social 

innovation processes, where the challenges targeted and intervened in are complex, 

unbounded and affect a vast network of stakeholders (see Ehn et al. 2014 or Halse et al. 

2010). In this context, exploratory prototypes have been acknowledged for their value 

as “vehicle[s] that raise questions and reveal both opportunities and dilemmas” (Hillgren 

et al., 2011), challengers of the status quo (Kimbell & Bailey, 2017), or as a tool for 

exploring the invisible adjacent possible (Snowden & Rancati, 2020). Several authors 
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following the exploratory prototyping logic also stress the value of prototypes in 

multi-stakeholder processes in their definitions (see Suchman 2002; DiSalvo 2013, or 

Schrage 2014). Similarly to social innovation design challenges, systemic design also 

targets unbounded, interrelated and highly complex systems encompassing numerous 

stakeholder groups. Consequently, some authors have particularly acclaimed this 

exploratory approach to prototyping in systemic contexts (see, for example, Drew et al. 

2021; Kimbell & Bailey, 2017; Maiorana 2019 and 2021, Vitaller et al. 2024).  

Floyd (1984) clarified that the boundaries between the prototyping approaches were 

diffuse. Yet, when prototyping, designers are encouraged to decide on their approach 

according to their purpose (Petrakis et al., 2019; Lim et al., 2008). Consequently, the 

decision of whether to follow an exploratory or experimental approach is determined 

by the purpose of the prototyping in the first place, and correspondingly, such a 

decision influences other decisions around the characteristics of the prototypes that, 

eventually, influence the information obtained by the prototyping practice. For example, 

experimental prototypes are traditionally associated with a fast pace and the later 

converging stages of the design process, as their purpose is evaluating or validating a 

proposed solution. Generally, this prototyping approach involves testers and can be 

easily replicated. On the contrary, exploratory prototypes might respond to slower 

paces, as the purpose is not to validate but to learn about the solution. This different 

purpose is more common in earlier and/or diverging stages of a design process. 

The two main approaches to prototyping are often presented as opposites. However, 

we hypothesise that considering both approaches simultaneously may significantly 

contribute to addressing divergent demands and positions in systemic design 

processes. Our paper elaborates on this premise. We build on the foregrounding work 

initiated by researchers like Neuhoff et al. (2022), Harre (2022), Emilson et al. (2011), and 

Bjorvinsson et al. (2004 & 2010), among others, and aim to explore more specifically the 

role of prototyping as a design practice to undertake divergent positions in systemic 

design processes. In particular, we focus on the research question: how does 

prototyping enable a productive unfolding, embracement and engagement with 

divergent positions in participatory systemic design processes? 
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Methodology  

This paper studies the case of T-Factor’s pilot in Amsterdam, situated at the Amsterdam 

Science Park (ASP). T-Factor is an H2020 research project investigating approaches to 

thriving future cities through co-created temporary urbanism (T-Factor, 2024).  

Through this case study, we aim to examine prototyping in relation to the engagement 

with divergent positions in a systemic design process. The research method was 

selected for its contribution to analysing phenomena and generating hypotheses on 

design methodology (Teegavarapu & Summers, 2008), focusing on the dynamics of the 

case within its real context (Yin, 2003; Roth, 1999). Our paper studies the phenomenon 

of a traditional design method— prototyping—in the recent field of systemic design. 

Particularly, the paper analyses prototyping’s value and formal application in relation to 

the engagement with divergent positions that emerge in design processes targeting 

complexity. Eventually, the findings suggest a series of hypotheses on methodological 

considerations on prototyping for a productive engagement with divergent demands in 

systemic design processes.  

The studied data includes participant observations (Atkinson & Hammersley, 1994) and 

analysis of project documentation (e.g. project reports and publications) between 2021 

and 2024. The data collection was complemented with two qualitative semi-structured 

interviews (Adams, 2015) to collect, from the designer's perspective, 1) the 

understanding and formal application of prototyping and 2) the perceived impact of 

prototypes in relation to divergent demands.  

The materials were analysed following narrative analysis (Riessman, 2008; Czarniawska, 

2004), as this form of analysis targets participants’ testimonials and stories in relation to 

the context, facilitating a deep understanding of their meanings and feelings towards 

the experience of the process. This close analysis and interpretation of the narratives 

allowed us to better understand the prototyping experiences, as well as the associated 

feelings and actions (Riessman, 1993), and draw conclusions in relation to our research 

question.  
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Context: T-factor’s Amsterdam pilot 

In eastern Amsterdam, Amsterdam Science Park (ASP) is a European hub integrating 

research and technology to foster innovation. ASP is the location of The University of 

Amsterdam's Faculty of Science and over 170 companies, “fostering a vibrant 

environment for innovation in ICT, life sciences, advanced instrumentation, and 

sustainability” (T-Factor, 2024b). Aligning with T-Factor’s endeavour, ASP seeks to 

balance urban development and ecological conservation, with special attention to 

humans and other species as their inhabitants. Concretely, the pilot’s mission was 

“merging artistic and ecological initiatives to foster environmental appreciation, 

nurturing sustainable eco-communities, and creating an inclusive, democratically 

governed masterplan representing a diverse range of stakeholders” (T-Factor, 2024b). 

The mission included varied stakeholders, including non-human entities, and 

emphasised the importance of ecological, participatory, and inclusive approaches.  

The pilot’s unique approach to prototyping throughout the process is the main reason 

for our deliberate selection of their case study for this paper. In the ASP, prototyping 

had a greater importance in the design process than in others, as it was considered 

central since the very early steps of the project. The pilot, guided by the Theory of 

Change principles, applied prototyping to force stakeholders to think through 

materialisation. This feature differentiates the process from most other design projects, 

which consider prototyping only in the later stages of the design process. Contrary to 

the traditional approach that organically and sequentially incorporates prototyping after 

the research and ideation phases, the pilot incorporated prototyping beforehand. In the 

T-Factor process, prototyping was also applied in the early stages, namely scoping and 

ideating. Consequently, instead of multiple ideas emerging organically in a formal 

ideation stage based on insights from a research stage, prototypes were the motor of 

ASP for scoping and ideating through materiality.  

Between March 2022 and September 2023, the pilot developed their prototyping 

activities as a series of participatory workshops in the park to practically research 

strategies and approaches towards its mission. As previously introduced, the local pilot 

team considered the whole process a multi-faceted prototyping process and conceived 

a program of participatory workshops. These workshops constituted the concrete 

evidence of their prototyping programs, and therefore have been the main material 
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considered for this paper. Table 1 provides an overview of the interventions and their 

relation to prototyping and the divergent demands at stake. Table 2 zooms in on the 

details of one of the workshops, which is referred to in the findings. As an Appendix, 

you can find a list of all the participatory workshops carried out in ASP. This list of 

interventions aims to provide the reader with an understanding of the numerous 

activities that comprised ASP’s prototyping program and to situate some examples 

described in the following section.  

 

PARTICIPATORY 
WORKSHOPS 

PARTICIPANTS WHAT WAS 
PROTOTYPED 

DIVERGENT DEMANDS 
 AT STAKE 

+20 participatory 
design workshops 
across 2022 and 
2023 

Local city 
stakeholders, 
including students, 
ASP management, 
urban planners, 
designers, policy 
makers, local 
associations, experts 
in biodiversity and 
ecology…) 

artistic and ecological 
initiatives to create an 
inclusive, environmentally 
sustainable and 
democratically governed 
masterplan representing 
a diverse range of 
stakeholders 

- Divergent agendas for the 
space among stakeholders 
(green areas, shelter, 
unplugged opportunities, 
exercise facilities, 
playgrounds, ecological 
promotion, etc.) 
- Divergent approaches (e.g. 
policy-making regulations in 
regards to the intervention 
of public spaces vs T-Factor’s 
hands-on approach) 
- Divergent understandings 
of prototyping 

Table 1. Overview of the prototyping program in the Amsterdam pilot 
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PARTICIPATORY 
WORKSHOP 

TIME DESCRIPTION WHAT WAS PROTOTYPED 

Landscape Festival 
“With Other Eyes” 

May 2022 
and 
Mid-2023 

Initial phase: Co-creation of 
the biodiversity 
interventions for the 
festival  
 
Second phase: hands-on 
construction of temporary 
interventions to stimulate 
local biodiversity and 
reshape urban planning 
perspectives of the ASP 

Micro level: individual 
interventions in the space (e.g. 
a physical Dome) 
 
Macro level: alternative uses of 
the urban space that are 
inclusive, environmentally 
oriented and democratically 
governed 
 
Meso level: a participatory 
design framework that can 
constitute a service for 
municipalities and decision 
makers aiming to reconsider 
the use of public spaces  

Table 2. A detailed description of one of the participatory workshops constituting the prototyping 

program in the Amsterdam pilot.  

 

T-Factor’s Amsterdam pilot addressed a complex challenge. Numerous stakeholders 

and actors regulate, experience and manage the ASP. Accordingly, the design team had 

to unfold, embrace and engage with positions and demands that could be seen as 

contradictory, opposing or ambiguous. The following section describes the most 

prominent divergent positions in the project, unfolded through prototyping. Second, we 

explain the role of prototyping activities in the emergence and engagement with such 

divergent demands. In section 5, we reflect on the impact of this case and the value of 

prototyping for productively unfolding, embracing and engaging with divergent 

positions in systemic design.  
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Findings 

Unfolding divergent positions in T-Factor’s Amsterdam pilot  

The T-Factor pilot in Amsterdam undertook a complex design challenge: transforming 

ASP through a series of artistic and ecological interventions to foster an environmental, 

inclusive and democratically governed masterplan. Accordingly, the pilot team involved 

and interacted with numerous stakeholders and actors. While this plurality was 

sinequanon to their participatory approach for meaningful and long-term impact, it also 

introduced a wide range of opinions, approaches, interests, and demands that required 

careful attention. Some of those divergent positions became clearly apparent, as they 

were perceived as a source of tensions, conflicts or friction.  

Divergent demands 

The pilot team voiced the difficulties in aligning divergent visions and the intricacy of 

overcoming the complex ownership and management structure in the local context 

(T-Factor D5.5). Interviewees recurrently referred to the difference in demands among 

stakeholders as a cause of conflict. For example, while the consortium teams aimed to 

explore the possibility of practically intervening in the public space, ASP's management 

demanded only temporary installations. Even among the participants in the prototyping 

activities, the different stakeholders had divergent agendas. While some aimed to 

promote ecological diversity, others participated expecting to learn how to make things 

manually, and others because it was part of their curricular activities. These differences 

emerged in the early prototyping activities in the context and significantly influenced 

decisions regarding later prototyping activities and the participation and collaboration 

agreements established with the different stakeholders. 

Divergent methodological approaches 

Some tensions also arose in relation to the stakeholders' divergent approaches 

concerning intervening in public spaces. At the local level, the public authorities had a 

conventional standardised approach, which contrasted with the artistic and 

experimental approach of the T-Factor project. At the project level, there were clear 

differences between the local team’s approach to the interventions, which aimed to 

generate trust and long-lasting collaborations with local stakeholders and the context, 
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and consortium partners external to the local site, who, for practical reasons, had a 

functional and effective-oriented attitude of coming in, doing a workshop, extracting 

insights, and going back. At the team level, one of the interviewees distinguished three 

apparently conflicting approaches to the interventions in the pilot. On the one hand, an 

“activist and rebellion” approach that prioritised making and demonstrating, bypassing 

the system’s lengthy timings and requirements. On the other hand, a “formally oriented” 

approach regarded the importance and advantages of having public authorities on their 

side, regardless of the bureaucratic restrictions.  

These divergent approaches also unfolded during the initial prototyping activities, which 

were oriented to materialise how the ASP could be intervened.  

Divergent understandings of prototyping 

The D5.5 of the project states that “In T-Factor, we understand prototypes as concrete, 

meanwhile experimentation by pilots, aimed at testing temporary uses that can 

potentially become a permanent feature of the regenerated areas, and/or inform new 

uses and functions”. Yet, the interviews also reflected divergent understandings of 

prototyping among the project partners and other relevant stakeholders. While some 

had a more traditional experimental approach, considering prototypes only those 

elements that resembled the idea or concept being tested or studied, others had an 

exploratory approach, recognising as prototypes any action (or collection of actions) 

that enabled learning of any kind. Consequently, these differences manifested in the 

type of prototyping activities proposed. For example, one of the interviewees specifically 

stated that she only considered the final intervention they undertook in the pilot as 

prototyping, and the previous ones only informed them in preparation for that final 

one. In another interview, the interviewee described the whole process of interventions 

in the pilot as a prototype: “I think we do as a pilot really stand with the understanding 

that all phases are prototyping. Any interaction is a prototype because you can learn 

something from it and then make improvements”. Similarly, the intervention 

participants had different understandings of prototyping, approaching the activities 

with different mindsets. 
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Engaging with divergent positions through prototyping 

When examining the prototyping activities in the Amsterdam pilot, there were certain 

strategies and capabilities of prototyping that played a significant role in the 

embracement and engagement with the above-mentioned divergent positions. 

Materialising divergent demands 

Participants materialised their needs and demands for ASP through the prototyping 

activities, serving different purposes. For example, in the wild spot activity, a group of 

young people was invited to prototype a temporary intervention in a small park area. In 

the words of one of the interviewees, their intervention was “somehow disappointing” 

due to its simplicity. The students added cushions and sitting options, hung some 

hammocks under the trees… and organised a calendar of technology-free activities (e.g. 

making pesto with plants in the area, yoga sessions, etc.). The interviewee agreed that, 

in its simplicity, their prototype clearly reflected two needs: 1) their desire for a space to 

unplug from technology, and 2) their request for a calming and relaxing space to 

interact in the public space. The prototyping activities supported the unfolding of those 

needs. At the same time, the prototype constituted physical proof of such demands that 

were presented to the public institutions in charge of the park’s development plans.  

Some prototyping activities were particularly targeted to engage with new ways of 

acting and making in the landscape, oriented to change the relationship between 

people and the natural environment, especially regarding the presence of 

other-than-human actors in the local context. The local pilot team believed that for 

people to act differently, they first had to meet differently with the landscape, so in the 

first series of prototyping activities, they proposed alternative ways to meet a landscape 

and its elements as a build-up of the following activities, focused on the creation of an 

intervention in the landscape. One of the interviewees highlighted how “the outcomes 

of these last interventions allowed people to really also move, behave, make, [and] 

co-create in a way that was different from before”. 

In other activities, prototyping also facilitated the embracement of the multiple goals 

and ambitions towards the local context: “[Stakeholders] were all still quite individual, 

(...) they really had different goals and ambitions and different capacities, but they could 

at least coexist within the context of the prototype and be seen there as equal”.  
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Early prototyping to embrace divergent methodological positions 

The plurality of approaches to public space intervention was deliberately embraced in 

the design of the prototyping activities, which leveraged prototyping from the early 

stages of the process. The pilot team conceived a program of interventions to engage 

different groups, tailored the activities to the different stakeholders' methodological 

approaches, and simultaneously worked with numerous demands and agendas. Then, 

the prototyping unfolded in “cycles” and was designed according to the goal for the local 

ecosystem and the insights from the previous set of activities. The project members 

considered this strategy highly efficient, as it allowed them to tailor and adapt to the 

working approaches and expectations of the different stakeholders.  

For example, one of the interviewees also stressed how the pilot team played around 

with the traditional idea of prototypes to propose a “less threatening” format to 

generate trust and demonstrate the potential of intervening in public spaces to 

decision-makers: “We hoped to shed some light of the potential of these kinds of 

interventions to the higher parties involved. We wanted to make interventions, but 

interventions are scary, and the great thing about the festival is that it has a beginning 

and an end time. So then you can say that all the installations are there from the 

beginning to the end of the festival. Then it's suddenly not an installation or a prototype 

anymore; it's just part of a program.” 

Yet, it is important to mention that the pilot members enumerated critical elements and 

challenges in this process. For example, they stressed the importance of a “bridger” 

figure, being present throughout the process and cross-posting the insights obtained 

among stakeholders. They also warned about the difficulty of maintaining 

decision-makers’ engagement throughout all cycles and the restrictions of a strict initial 

project plan, as described above.  

Conciliating prototyping approaches 

The interviewees also highlighted how embracing both exploratory and experimental 

approaches to prototyping revealed significant insights at different system levels. For 

example, the interviewees agreed that some prototyping activities, like the previously 

described intervention by university students or the festival, were eye-opening at 

different levels. Seen from an experimental prototyping approach, they served as a 
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proof of concept to validate through temporary installations the demands of 

stakeholders for potential alternative uses of the space, responding to the pilots’ goal 

for the Amsterdam Science Park (ASP). “[prototypes] allowed us to bring some requests 

at the upper level because [...] it was like giving an example to ask, ‘Could we have 

something more stable with the same function?’ If this were like this, it would be 

working and engaging.” 

As an experiment, the festival also validated WAAG’s goal of proving the potential of 

artistic ecological interventions for re-imagining public spaces, including 

other-than-human actors. This proof of concept of their approach led them to open the 

Urban Ecology Lab at their organisation. 

Yet, seen from an exploratory approach, the prototyping activities also uncovered 

unexpected learnings and insights and triggered unplanned interactions and impacts. 

To continue with the “wild spot” example, one of the facilitators of the activity 

highlighted unforeseen findings, including 1) The value of prototyping to explore new 

forms of interaction among participants and between participants and the natural 

environment, 2) the unfolding of the diversity and potential of the space, and 3) the 

emergence of insights and needs, like the students' desire for an “unplugged” space.  

Similarly, when studying the learnings obtained from the initial prototyping cycles, the 

pilot team realised the need for iteration of the pilot’s goal and prototyping plans. As 

mentioned, they noticed some essential stakeholders were missing in the prototyping 

activities and had to be engaged for long-term impact. Also, when looking at the bigger 

picture of the pilot’s goal, they realised certain aspects (e.g. funding or political 

decisions) that had not been addressed in the prototyping activities and were crucial for 

accomplishing the pilot’s goal in the project’s time span.  

Discussion 

The findings of this case study suggest that prototyping holds great potential as a 

designerly approach to unfold, embrace, and engage with divergent positions in 

systemic design projects, aligning with the work of Neuhoff et al. (2022). The designers 

stressed the difficulties of attending to the simultaneous presence of divergent 

(sometimes conflicting) related demands (Dorst, 2019) and methodological approaches 
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(Murphy, 2022; Meadows, 1997). Yet, the results showed how, by activating strategies 

and features of prototyping, they facilitated the unfolding, embracement and 

engagement with divergent positions.  

The pilot’s early approach to prototyping in the design process eased the unfolding of 

divergent demands of human and other-than-human actors. For example, during the 

Wild Spot or the Biodiversity Walk, the materialisation of interests and demands 

facilitated the uncovering of differing positions. In these activities, Hillgren et al.'s (2011) 

definition of prototyping as a “vehicle that raises questions and reveals both 

opportunities and dilemmas” resonates as a significant asset for tackling diversity in 

systemic design projects. Early prototyping also proved valuable in engaging with 

competing demands productively. In the case study, prototyping supported the 

embracement of divergent agendas and methodological approaches. The capability of 

prototyping as dialogic structures (Dantec & DiSalvo, 2013), intermediary objects 

(Suchma,n 2002) and tools for imagination (Snowden & Rancati, 2020) were also 

leveraged in these processes to integrate conflicting perspectives. The materiality of the 

prototyping activities made positions and demands visible and tactile for others at the 

same time and/or space, including the demands of other-than-human stakeholders. 

Another significant contribution of the case study is the learning obtained from 

prototyping at different system levels. The prototyping activities served as proof of 

concept at different system levels, simultaneously validating several project hypotheses. 

A good example is the Landscape Festival:  

● At the micro level, one of the activities the participants undertook was the 

construction of a steadier Dome to replace the previous one. During the 

construction, the participating team tested out different construction materials 

and weaving options for restoring the original one in the park.  

● At the macro level, the numerous one-time activities demonstrated to the 

municipal decision-makers the potential of artistic and ecological interventions in 

the public space and the underlying needs and expectations of the stakeholders 

for the park.  

● At a meso level, T-Factor's prototyping framework and experience evidenced 

WAAG, one of the project partners, the serviceability of an Urban Ecology Lab as 

part of their business offer.  
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Returning to the focus tension of systems thinking raised by Harre (2022), the case 

study hints at the potential for designers to consider the different system levels when 

prototyping in systemic design processes. The work on different levels is a designated 

systemic design principle (see, for example, Jones and van Ael 2022; Drew et al., 2021), 

and the prototyping strategies followed by the Amsterdam pilot may demonstrate the 

importance of conceiving levels as a prototyping element when targeting systems. In the 

case study, the designers conceived prototypes attending to different levels, planning 

them both as one-time actions and as a program of interventions connected to each 

other (sometimes sequentially, sometimes in parallel). Accordingly, the designers also 

studied the results attending to different levels. These strategies facilitated the 

challenge of unfolding, embracing and engaging with divergent positions.  

Lastly, we would like to reflect on the question of the prototyping logics. To deal with 

the plurality of demands, designers regarded a prototyping activity as a proof of 

concept and a discovery artefact at some moments of the process. For example, the 

Landscape Festival was envisioned to validate some project hypotheses and comply 

with several project and stakeholders’ demands. Then, when analysing the results in 

relation to the pilot mission, designers also realised they had disregarded some 

essential stakeholders for the long-term impact on the local site. These results seem to 

indicate that systemic design processes might benefit from deeming prototyping logics 

from a conciliatory lens; that is, considering exploratory and experimental approaches 

as mental frameworks or thinking hats could allow designers (and prototyping 

participants) to productively engage with a plurality of demands at different system 

levels.  

Conclusion 

To sum up, the case reported in this paper illustrates the value of prototyping as a 

designerly approach to productively unfold, embrace and engage with divergent 

demands in systemic design.  

The case of ASP exemplified how prototyping may contribute to 1) unfolding divergent 

positions and demands in the system and 2) embracing and engaging with them in a 

systemic design process. Particularly, we argue how prototyping features (e.g. the 

materiality, the early application in the design process, or a conciliatory lens on 
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prototyping logics) facilitate the navigation of the plurality of perspectives, a common 

source of frictions and conflicts in systemic design processes.  

The paper describes some prototyping strategies and capabilities that proved relevant 

in processing and engaging with divergent positions and could eventually become 

relevant for systemic design practitioners. Particularly, we stress the need to consider 

prototyping beyond its traditional understanding as objects of inquiry but also as 

exploratory approaches, the prototyping learnings at different system levels, and the 

impact of its application from the early stages of the design process. 

A detailed methodology for engaging with divergent demands or associated frictions 

and conflicts remains beyond the scope of this paper. Nevertheless, we believe it could 

constitute a promising direction for future research.  

In a similar manner, we acknowledge the limitations of our study. Incontestably, one 

unique case study makes it difficult to generalise any findings. The list of positions and 

demands described is not exhaustive; therefore, the results cannot be extrapolated. 

Nevertheless, this paper is a twofold invitation to systemic design practitioners to 1) 

reflect on and explore the value of prototyping to unfold, embrace and engage with 

divergent demands and 2) reconsider the traditional prototyping approach when 

applied to systems, applying a conciliatory lens regarding prototyping logics, considering 

the early application of prototyping in the design process, and attending to the 

learnings provided at different systems. 
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Annex 1 – Prototyping activities in Amsterdam pilot 

WORKSHOP DESCRIPTION TIME 

Building messy corners Outdoor workshop to explore 
habitat creation for urban 
wildlife using waste 

March 2022 

Reading lichen (exploring 
biosensors) 

A workshop to emphasise lichen 
as an air quality indicator 

April 2022 

Co-creation workshops with 
residents 

Two co-creation workshops with 
Spark Village residents to discuss 
biodiversity interventions 

April 2022 

Biodiversity Walk Walkshop session to uncover 
urban development tensions 

May 2022 

Landscape Festival (initial phase) Co-creation of the biodiversity 
interventions for the festival  

May 2022 

Building for Beasts Two-day event to develop 
animal-oriented designs 

June 2022 

Mini hortus (greenhouse) Approval of the creation of the 
mini hortus arose in the Spark 
Village workshops 

June 2022 

Animal-Oriented design 
workshops 

Two workshops to understand 
biodiversity in the context and 
create animal shelters.  

End of 2022 

ASP by night Event to promote understanding 
of nocturnal urban biodiversity 

End of 2022 

Wood Wide Web  Workshop to explore soil biome 
improvement through mycelium 

End of 2022 

Green Makerspace on Wheels 
launch 

Launch of a mobile version of an 
urban ecology hub  

End of 2022 

Photo voice  A participatory action research 
method to facilitate 
more-than-human perspectives 
at ASP 

End of 2022 
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WORKSHOP DESCRIPTION TIME 

Artistic fieldwork event An event to understand and 
reimagine urban landscapes 

End of 2022 

Academic Urban Ecology Table Knowledge-sharing session with 
the city ecologist at ASP 

End of 2022 

Landscape Festival “With other 
eyes.” 

Festival to stimulate local 
biodiversity and reshape urban 
planning perspectives through 
temporary interventions 

Mid-2023 

Reflective workshop Reflective workshops with 
stakeholders to discuss future 
eco-practices in ASP 

End of 2023 

Table A. A list of the workshops organised by the Amsterdam pilot 
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