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Abstract:  
Urgent and consequential issues related to climate change are driving forth the 
question of how to equip individuals with the competencies required to address 
sustainability issues. Strategic thinking is recognized as a key competency for 
developing plans and policy interventions that redirect social-ecological systems 
from unsustainable linear trajectories towards sustainable circular futures. Yet, the 
question of how strategic thinking capabilities can be cultivated, taught, or supported 
remains underexplored. In this study strategic thinking is associated with four central 
activities: vision thinking, divergent thought processing, reflection and systems 
thinking. The central aim of this paper is to explore how design-driven foresight, i.e. 
those approaches that combine design and foresight methods and tools, can support 
strategic thinking across these four activities and in relation to sustainability and 
circular policy making. This paper draws on two design experiments conducted with 
Service Design Master students at a Danish University. 
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1. Introduction  
Growing public awareness and concerns over environmental issues are driving forth the question of 

how to equip individuals and society with the competencies required to address sustainability issues 

(Wiek et al., 2011; Hale et al., 2015; Goldman et al., 2015). Strategic thinking, i.e. “the ability to 

collectively design and implement interventions, transitions, and transformative governance 

strategies” (Wiek et al. 2011, p. 210), is recognized as an invaluable key competency for developing 

plans on how to redirect social-ecological systems from unsustainable trajectories towards 

sustainable futures (Baumgartner & Korhonen, 2010; Hale et al., 2015; Warren et al., 2014; Wiek et 
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al., 2011). However, even in the business realm where most research about strategic thinking is 

rooted, the question of how strategic thinking capabilities can be developed, taught or supported 

remains underexplored (Grunwald, 2004; Goldman et al., 2015). This gap is fuelled by a muddled 

strategy lexicon that includes many, often somewhat overlapping, broad, and ill-defined strategy-

related terms, definitions and conceptualisations, and which sometimes leads to confusion rather 

than clarity (Goldman et al., 2015; Liedtka, 1998). This paper does not aim to tap into this specific 

gap, as other scholars have already provided in-depth reviews and nuanced perspectives on those 

existing conceptualisations around strategy (e.g. Simeone, 2020). Neither we want to introduce yet a 

new conceptualisation of strategic thinking but leverage existing research as a guardrail. Our aim 

with this paper is to take a design perspective and explore whether design-driven foresight, i.e. those 

approaches that combine design and foresight methods and tools, can support strategic thinking 

across its associated activities and in relation to circular policy making.  

In the past, scholars have made valuable contributions about how design (Balkenende et al., 2017; 

Bofylatos et al., 2012; Giraldo Nohra et al., 2020; Lewis et al., 2017) as well as foresight (Destatte, 

2010; Héry & Malenfer, 2020; Wiener et al., 2020) can support sustainability and circular policy 

making. Furthermore, academic literature has described cases and frameworks in which methods 

from design and foresight were combined (Candy & Kornet, 2019; Evans, 2010; Gordon et al., 2019). 

However, not much research has specifically examined how such a combination can fuel strategic 

thinking, in particular not in relation to sustainability and circular policy making.  

 

2. Literature Review 

2.2 Conceptualising strategic thinking in relation to sustainability and 
circular policy making 
Strategic thinking, to date, has predominantly been addressed in an organisational context to drive 

competitive advantages (Bonn, 2005). Yet, driven by the urgent and consequential issues related to 

climate change, an emerging academic field has led to strategic thinking gaining traction in the 

context of sustainability (Wiek et al., 2011). In this realm, strategic thinking is recognized as a key 

competency to develop plans on how to redirect social-ecological systems from unsustainable 

trajectories towards sustainable futures (Baumgartner & Korhonen, 2010; Hale et al., 2015; Warren 

et al., 2014; Wiek et al., 2011). Strategic thinking is recognized as an individual activity (Casey & 

Goldman, 2010; Liedtka, 1998; Mintzberg, 1994), but as individuals think strategically in teams they 

improve their collective ability to ”design and implement interventions, transitions, and 

transformative governance strategies towards sustainability” (Wiek et al. 2011, p. 210).  

Though strategic thinking is seen as invaluable to drive environmental sustainability, it remains 

underexplored how it can be nurtured (Grunwald, 2004). Even the business environment offers 

sparse insights on effective approaches to do so (Bonn, 2005; Casey & Goldman, 2010; Goldman et 

al., 2015), though this realm has long seen strategic thinking and the need to support the 

development of strategic thinking abilities of individuals as critical (Bonn, 2005; Casey & Goldman, 

2010; Goldman et al., 2015). What is commonly acknowledged is that strategic thinking is a dynamic, 

iterative, experiential, and interactive process (Casey & Goldman, 2010; Mintzberg, 1994) and that 

for its development in the context of sustainability new problem- and solution-oriented approaches, 

and action-guided, social and reflective learning processes are important requirements (Grunwald, 
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2004). However, the particular components of these learning processes and how to support them 

are underexplored (Casey & Goldman, 2010). 

One possible way to find out how strategic thinking can be supported is to conceptualise the latter 

according to its associated activities and to examine how design-driven foresight can fuel them. 

Srivastava & D’Souza (2021) recently conducted a close review of prior research on this topic and 

synthesised a conceptualisation of strategic thinking composed of the following activities: divergent 

thought processing, reflection, and systems thinking. Though various other authors highlight ‘vision 

thinking’ in their conceptualisations (Bonn, 2005; Liedtka, 1998; Mintzberg, 1994; Wiek et al., 2011), 

Srivastava & D’Souza (2021) intentionally left out this particular activity. They argue that in an 

organisational context, strategy and vision are distinct constructs. Time, however, is one of the areas 

of particular concern in relation to sustainability. Researchers exhaustively emphasise how the next 

thirty years are of utmost importance in determining what kind of world we and future generations 

will inhabit (Figueres & Rivett-Carnac, 2020) and there is an increasing call to leverage policy making 

to realise a transition away from prevailing linear towards circular socio-economic practices (Boch et 

al., 2021; Prendeville et al., 2018; Savini, 2017). Sustainability requires long-term future orientation, 

which includes both anticipation of unintended consequences and envisioning desirable and 

sustainable futures (Gibson, 2006). As such, we believe that vision thinking should not be ignored in 

the context of sustainability and add it as a fourth activity to the list of three identified by Srivastava 

& D’Souza (2021). Figure 1 outlines the qualities of each of the four activities. Later, we will explore 

how design-driven foresight can support strategic thinking across these activities. 

 

 

Figure 1. Strategic thinking activities in relation to sustainability 

 

2.2 Design-driven foresight to support strategic thinking 
Over the last years, design and foresight grew closer together, and practitioners of both disciplines 

started to become interested in understanding how the respective other discipline can augment their 

own (Gordon et al., 2019; Hines & Zindato, 2016). Within the design field, the interest in the future 
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led to the emergence of various interrelated design/futures practices, such as speculative design, 

critical design, or design fiction. These practices emphasise design less as an outcome-oriented 

problem-solving approach, but more as an inquiry-oriented mindset that encourages critical thinking, 

critique, and debate around what is and what could be, often through the utilisation of designed 

artefacts (Auger, 2013). 

In this paper, we see design first and foremost as a participatory process that attempts to approach 

problems through iterative, human-centered learning cycles of divergent and convergent modes of 

thinking, and which harnesses material-anchored tools and methods, such as visualisations (Brown, 

2019). Foresight, we understand as “the ability, the skill and art of describing, explaining, exploring, 

predicting and/or interpreting future developments, as well as assessing their consequences for 

decisions and other actions in the present” (Berkhout, 2007, p. 74). In short, we understand foresight 

as a means geared towards exploring a changing landscape and design as a means geared towards 

influencing certain aspects of that landscape (Buehring & Bishop, 2020). 

The value of design-driven foresight for strategic thinking can be anchored to two major aspects. 

First, design has an experiential dimension (Wetter-Edman et al., 2018), which when applied to 

foresight, can lead to immersive simulations and tangible, sensory, and embodied experiences of the 

future (Buehring & Liedtka, 2018; Candy & Dunagan, 2017). These embodied experiences can ignite a 

process of re-perception in which people challenge their assumptions and advance collective visions, 

and by that means trigger strategic thinking and eventually change (Buehring & Liedtka, 2018; 

Schwartz, 1996; Wetter-Edman et al., 2018). Second, design methods and tools are valued for their 

ability to support collaborative meaning making processes, for example, by translating knowledge 

into widely accessible formats that are equally understandable even to diverse stakeholders 

(Simeone et al., 2017).  

Harnessing design-driven foresight to support strategic thinking has not been subject to much 

research yet and the few existing contributions focus solely on the business realm (e.g. Buehring & 

Bishop, 2020; Buehring & Liedtka, 2018). As such, we pose the following research question: How can 

design-driven foresight support strategic thinking in relation to sustainability and circular policy 

making?  

 

3. Research Methods 
This paper draws on two design experiments (Bang & Eriksen, 2014) conducted in a class for the 

master’s students of a programme in service design at a Danish University. Experiments play a core 

role in conducting research through design, in theory construction as well as in knowledge 

generation (e.g. Bang & Eriksen, 2014). Such experiments are generally organized around two tracks: 

On the one hand, design is used to frame and address specific problems or issues of concern; on the 

other, this process is the occasion to reflect upon specific aspects of design (e.g., tools and methods, 

procedures, theoretical frameworks). The knowledge and the key learning points developed through 

these design experiments can, potentially, be employed elsewhere (Koskinen et al., 2013).  

We carried out two half-a-day design experiments with the ultimate goal to explore how design-

driven foresight can support the students’ strategic thinking in relation to sustainability across the 

associated activities of vision thinking, divergent thought processing, reflection and systems thinking. 

The experiments took place virtually, using miro, an online whiteboard tool for visual collaboration. 

The participants were a semester group of 39 students, divided into eight groups. 
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Figure 2 illustrates the ten-step process of the design experiments, which began with a theoretical 

introduction to foresight (1). After that, each group created a persona (e.g. Cooper, 2004; Nielsen, 

2004) through whose eyes they would explore the future of Copenhagen in 2050 in the further 

course of the experiment (2). Next, the students explored, through desktop research, which drivers 

of change (e.g. Schwartz, 1996; Smith, 2020; van der Duin, 2016) will affect the world and the 

persona in the future (3). To further ignite the students’ imagination around how these drivers of 

change may manifest, we employed a future visualization exercise (4). Thereupon, each group 

crafted a pessimistic and an optimistic scenario (e.g. Burnam-Fink, 2015; Lindgren and Bandhold, 

2004; Madsen and Nielsen, 2010; Schwartz, 1996; van der Duin, 2016) for the persona living in 

Copenhagen in 2050 (figure 3 and 4) (5). The groups presented everything they had developed up to 

that point on the miro board, so that they could learn and get inspired from each other (6). In the 

next step, we introduced the students to the concept of a Circular Economy and Circular City as 

exemplary sustainability concepts (7), whereupon they iteratively revised their optimistic scenario 

considering aspects of circularity (8). Based on these activities, we asked the students to develop 

ideas for potential policy interventions (figure 5) to support the realisation of the optimistic circular 

scenario (e.g. Baumgartner and Korhonen, 2010; Liedtka, 1998; Srivastava and D'Souza, 2021) (9). 

Last, the groups presented their final outcomes on the miro board again (10). 

We collected data through various methods. First, we observed the students’ activities on the miro 

board during the experiments (Muratovski, 2016) and examined their exhibited outcomes. Following 

the design experiments, each group answered a questionnaire (Trochim et al., 2016). Here, we 

employed a group-administered questionnaire to enable the students to have more granular 

reflections through discussing the questions and individual ideas as a group before responding (ibid.). 

Additionally, ten students participated in semi-structured interviews, where the interviewer asked 

follow-up and more open-ended questions that triggered even deeper considerations and reflections 

in the students (Muratovski, 2016; Trochim et al., 2016). We iteratively analysed the data that we 

retrieved from various sources to reduce single-observation biases (Tarrow, 1995). 

 

Figure 2. Overview of design-driven foresight process employed in design experiments 
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4. Findings 
When examining the students' scenarios, it became apparent that they, through the help of design 

methods, created vivid representations of potential futures and their shared fears and hopes in 

relation to them (figures 3 and 4). For example, various groups employed persona-centred journey 

maps and illustrated them with images, photos or scribbles, and vivid language (“she checks the 

pollution forecast to decide which kind of protective gear her family will have to wear today. The 

data are really alarming so she chooses a hazmat suit. To make sure that the children have a safe trip 

to school, the parents give them to a paramilitary organisation responsible to walk them to school”) 

(figure 3). By articulating the scenarios from a persona's point of view, light was shed on very specific 

problems but also opportunities, in the everyday reality of city dwellers in relation to sustainability. 

This formed a fruitful basis for the identification of appropriate points for policy interventions, which 

can potentially leverage the transition towards the circular scenario. For example, one group 

identified the dependency on drones for food supply and the potential disruption of those supply 

chains as a possible future problem (figure 3). In their circular scenario they articulated a future in 

which nutritious-optimised food is grown in home cultivation (figure 4). As a policy intervention they 

suggest that each newly built house needs to have at least 10% of its square meters dedicated to 

growing produce (figure 5). This strategic thinking process is very much in line with Rumelt’s (2011) 

description of good strategic work, which, according to him, involves designing a set of coherent 

actions that are carried out to overcome obstacles identified in a diagnosis. 

 

 

 

  Figure 3. Pessimistic scenario     Figure 4. Optimistic scenario 
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Figure 5. Policy interventions 

During the interviews a student reflected on how today's pop culture tends to produce dystopian 

future visions (“there has never been a movie about 2050 where we solved the climate crisis”), and 

how these visions lead to negative assumptions about what is ahead of us. The students suggested 

that the design-driven foresight approach “made room for imagination”, and “enhanced creativity 

and awareness” that the commonly told stories are not the only way the future can unfold (e.g. “I 

had a voice creeping in, saying that humans won’t even be able to walk outside and breathe 

anymore, like a total dystopia. I’m usually a very pessimistic and careful person.” She goes on and 

describes how the process made her go in another direction for once and how then “all these images 

of self-sustainability and smaller communities and solidarity came up”.) According to the students, 

through design the imagined futures became “vivid”, “engaging”, and “immersive” representations 

of more sustainable and liveable futures, which challenged those dominant assumptions and 

released a motivating force to take action to alter the status quo so that ultimately more sustainable 

futures will become reality.  

Our study also revealed how design methods can facilitate these somehow emotional, and complex 

socio-political processes in which desirable future change is negotiated and co-created. For example, 

the persona appeared to serve as a means to accommodate diverse views in relation to the future 

(“It’s easier to address conflicting opinions about the future or the elephant in the room, because it’s 

not about any of us, but it’s about this persona”) and provided a safe space to explore the future 

(“It’s psychologically way easier to picture the persona’s life than to picture my own future. It’s an 

option to face future challenges but without the weight of your own experiences, trauma and 

challenges on your shoulders”). Furthermore, the translation and communication mechanisms of 

design were highlighted as helpful means to identify common ground: “I remember that we started 
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explaining to each of us what we saw during the time travel. But it’s difficult sometimes to explain 

what you have in your mind. So then we started to do so with pictures, and then some of us were 

like ‘oh this is also how I picture it!’”. Becoming aware of the future’s pluralistic nature as exemplified 

by the diverse visions of peers, lead to “accept other visions that you might not have yourself”.  

The students reflected on how they alternated between exploration and synthesis (“I feel like the 

trend exploration was very exploratory and inspirational”, “the persona helped us to align and 

provided a focus, like a lens through which to explore the future”). Furthermore, they described how 

they iteratively refined the scenario and thereby gradually developed a shared vision of a preferable 

future.  

It was voiced how the negative scenario helped to make an informed choice regarding what to 

prevent, whilst sensing a preferable scenario gave a vision to strive for, one that motivates to “create 

the future, rather than letting it be created”. Statements like “we got an idea about how cities in the 

future could feel like and that gave us insights that we can use to design in the present”, or “it 

connected us to the future through the channel of visuals” suggest that design-driven foresight can 

potentially help to bridge the gap between the present and the future. Being asked whether they see 

value in the approach, one student expressed: “Absolutely! You can only create what you can 

envision!”  

 

5. Discussion 
In the following, we discuss how design-driven foresight supported strategic thinking in relation to 

the four associated activities, which however cannot be put into boxes but are interrelated with 

blurred boundaries.  

5.1 Vision thinking 
Our study resonated with previous research (Buehring, 2017) by indicating that design and foresight 

are powerful collaboration partners to support vision thinking. While foresight created awareness 

around the multiplicity of possible futures and their openness to be defined by actions in the 

present, design complemented foresight by crafting immersive and engaging representations of 

those various futures that may lie ahead, which enabled people to experience, to feel, how it may be 

like to live in those futures. This experience combined with the ability to discuss, refer and relate to 

fine-grained, materially-anchored future representations allowed for more granular and coordinated 

conversations and negotiations about what is and is not desirable with a view on more sustainable 

futures. Design also allowed for the identification of the lowest common denominator of the group 

members participating in the design-driven foresight process. For example, when visions were 

communicated in images, similar images could be clustered to gain insights into the extent to which 

individual visions overlapped or differed. This approach supported the creation of shared visions, 

which in turn, laid a foundation to derive a set of coordinated circular policy interventions that could 

realise the transition towards that shared sustainable vision. 

5.2 Divergent thought processing 
Like a compass to explore uncharted territory, design-driven foresight emerged as a navigational 

approach into the plurality and uncertainty of futures, in which the material dimension of co-creating 

diagrams and visual stories provided an anchor for uncovering, managing, and harnessing possible 

change, shared and conflicting hopes and fears, and collective assumptions. Design-driven foresight 
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was, however, not only tied to divergent thinking but ignited an alternation between divergent and 

convergent modes of thinking and doing, in which the materiality of design augmented foresight by 

synthesising, capturing, and reducing the often somewhat overwhelming density of mere speech.  

5.3 Reflection 
Design-driven foresight enabled a coordinated, productive and reflective discussion, and an 

evaluation of the pros and cons of the status quo and of possible futures. Design facilitated this 

sometimes tense negotiation practice, in which partly different worldviews and visions collided, by 

translating what was being said in physical representations, which the discussions and negotiations 

could be based upon. Our findings complement previous research (Simeone et al., 2018) by 

indicating that these translational and communicational mechanisms of design not only sooth 

tensions but support collective meaning making processes by allowing nuanced representations of 

complex issues or individual ideas that can hardly be expressed in words. While language was 

sometimes misleading, visuals had an immediate and direct effect, were easier to grasp and process, 

and conveyed emotional content. As such, design built a bridge between the individuals’ strategic 

thinking activities and their application to the social context, in which a collective aimed to derive 

meaning and to imagine and design circular policy interventions towards sustainability. 

5.4 Systems thinking 
Our study pointed at how design-driven foresight can support systems thinking through its ability to 

foster a collective learning process, which uncovers, challenges and reframes anticipatory 

assumptions that determine what people see and do in the present (Miller et al., 2018). This 

powerful process was greatly leveraged by design. As design methods facilitated the inclusion of and 

translation between diverse perspectives, the conditions for productive dissent, dialogue and re-

perception were created. Furthermore, design made hidden assumptions, which were embedded in 

the students’ visions and ideas about the future, literally visible and thus enabled the identification 

of mental ‘boxes’. Awareness around individual and collective assumptions forms the basis not only 

for seeing the reality as it actually is, opposed to how you assume it to be (Schwartz, 1996), but also 

for assessing whether one is thinking and moving outside of these boxes (Miller et al., 2018). 

Ultimately, awareness over assumptions is what is a cornerstone for being able to realise desirable 

change, i.e. for taking deliberate and coordinated policy actions that support a transition towards 

more desirable and circular future states. 

 

6. Conclusion 
This paper has brought forth various indications about how design-driven foresight can support 

strategic thinking in relation to sustainability and circular policy making. On the one hand, it could be 

seen as a limitation that this approach was tested with students in academia and we acknowledge 

the fact that real world policy making deals with a level of complexity that goes beyond this 

classroom setting. On the other hand, we see a great potential in engaging students as 

knowledgeable citizens with valuable ideas, emphasising their agency, stewardship, and the 

importance of their contribution for sustainability and circular policy making. As future decision-

makers, but also in their role as voters, they make a significant contribution to the transition of socio-

ecological systems into futures that embrace and foster circularity. We acknowledge that it is beyond 

the scope of this paper to discuss all indications in-depth and that each indication may call for more 
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studies. As such, we would like the readers to consider this paper as an appetiser and invitation to 

further research. 
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