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Wicked problems and the call for radical transformations

The world is currently facing significant challenges that simultaneously affect people, societal
structures and institutions as well as well as the natural, planetary processes that support life
(Raudsepp-Hearne et al., 2019; Rockstrom et al., 2009; O’Brien, 2011). Problems such as the
obesity syndemic —interconnected pandemics of obesity, malnutrition and climate change (Swinburn
et al., 2019) attest to the interconnected and complex nature of issues such as climate change,
obesity and undernutrition. These types of problems are often described as “wicked” because of their
intractability and their resistance to simplistic solutions, and because they require integrative
systemic approaches that can unlock significant transformations of the structures and logics that
contribute to their persistence. There is wide agreement that moving society towards sustainability
will require significant changes in societal norms and behaviours, together with governance and
management structures and processes. Addressing the complexity of the systemic regime shifts
needed (Olsson et al., 2014) will require novel ways of approaching such challenges through greater
collaboration between disciplines and the integration of different worldviews not just within academia
but also from the wider society (Raudsepp-Hearne et al., 2019).

The term “wicked problems”, which has been adopted to describe the complex nature of many of our
sustainability issues from across different fields of knowledge (Preiser et al., 2018) emerged from a
design-related perspective in the seventies (Rittel & Webber, 1984). However, historically, design
has not been prominent as a promising field of knowledge and research when addressing persistent
and systemic social challenges. Still, the 215t century has witnessed a shift in design’s direction and
popularity. From conceptualizations such as Transformation Design emerging in 2004 (Jonas & Von
Anshelm, 2015) or the more recent Systemic Design (Jones, 2014) and Transition Design (Irwin,
2015), the field has been able to prove its potential to facing and facilitating changes for the benefit of
society as a whole, responding to the need for systems-level change. Design’s integrative,
explorative and generative nature is able to address questions of directionality —or how to influence
the direction of change, and instrumentality -or ways in which to make change happen. This way, it
pragmatically responds to our challenges by transforming lives, narratives, systems, structures,
artefacts and environments (Jones, 2014; Krippendorff, 2011; Margolin, 2015; Buchanan, 1992).

For the purpose of communicating where the contribution of design sits when addressing some of
many challenges we face today, this paper seeks to offer insights about how design researchers
could contribute to inter and transdisciplinary projects working towards social and environmental
sustainability and resilience. To do so, a general framework will be developed to help clarify the
language, roles and spaces where design skills can fit in. It will particularly develop the discussion by
bridging the gaps between two of the main communities of scholars working towards enabling
sustainable futures, while arguing design’s potential in the adoption of a Resilience Thinking
approach.

Living in the artificial: technology as mediator in STES

Broadly speaking, two important research communities are currently addressing sustainability
challenges from systemic and interdisciplinary perspectives, one working towards managing



sustainability transitions —transitions of entire socio-technical systems, and the other working towards
socio-ecological resilience —the vitality and stability of socio-ecological systems (Olsson et al., 2014).
Although both communities describe transformations towards sustainability as consisting of multiple
levels, phases and scales (Olsson et al., 2014), they adopt different approaches, frameworks and
language. This results in different methods for framing research questions and for analysing and
discussing the nature of change. They also draw different boundaries to the systems they focus on.
Scholars working towards Sustainability Transitions (Geels, 2005; Loorbach et al., 2017; Irwin, 2015)
frame their work mostly within Sociotechnical Systems —STS, while scholars working towards social-
ecological resilience adopt the Social-ecological Systems framing —SES (Folke et al., 2016).

The first group focuses on the interaction between society and the human-made world which consists
of material and symbolic elements such as technology, infrastructures, markets, networks, users and
cultural meanings (Geels, 2005). On the other hand, SES scholars adopt a “humans-in-nature”
perspective, acknowledging the deep interdependence that exists between ecosystems and society,
and in particular, human dependence on ecosystem services. Both framings are understood to be
focused on complex adaptive systems (Holscher et al., 2018; Smith and Stirling 2010, as cited in
Ahlborg et al., 2019) as nested, multilevel systems displaying unexpected behaviours and emerging
patterns that lead to new system configurations. Beyond these similarities, Holscher, Wittmayer and
Loorbach (2019) highlight that the main differences found between these groups stem from their
epistemological traditions and the communities from which they have evolved —either within the
intersection of sociology and technology studies or ecology and policy (Ahlborg et al., 2019). To
describe and analyse such systems, SES scholars have developed resilience theory as a way to
identify risks and avoid undesirable transformations to ensure that nature’s essential services to
human beings can be maintained (Olsson et al., 2014). Because of their extensive focus on
ecosystems, critics have pointed out that this perspective has not deepened its understanding of
some of the social dynamics that are central to transformations, in particular, conflicts of interest and
power struggles, or the political implications of structural and technological change (Olsson et al.,
2014).

On the other hand, scholars working towards sustainability transitions address the interactions and
complexities that exist within social sub-systems and their structures —technology and institutions, to
develop better tools and governance strategies that can lead to large-scale societal changes
(Loorbach et al., 2017). While they recognize the role of technology in shaping our world, they tend to
ignore the role of ecosystems in both enabling, affecting or being affected by such dynamics (Ahlborg
et al., 2019). This framing focuses on humans as if removed from nature, excluding dynamics that
pertain to the natural environment and the whole web of life. However, if we understand humans as a
major force of planetary change (Steffen et al., 2011; Folke et al., 2016), more attention is needed to
the often neglected interplay between the artificial realm —technology— and its interaction with natural
ecosystems.

Ahlborg et al. (2019) argue that given that both communities have failed to fully integrate some
aspect of reality when drawing their system boundaries, they would both benefit from integrating
each other's contributions. To close the gaps between both frameworks, they suggest adopting a
socio-technical-ecological systems —STES- approach instead. This analytical framework departs
“from a symmetrical attention to technology, society, and environment” and tries to advance the
understanding of technology for the socio-ecological perspective in particular. By occupying the
middle space between the social and the ecological spheres, technology is positioned in accordance
to its mediating role in all human-environment relations. This stems from the recognition that we live
in the realm of the artificial (Dilnot, 2009 p.184), whereby life is determined —and limited— by the
“things” humans do and make, an idea otherwise captured in the concept of the Anthropocene
(Steffen et al., 2011). By mediation, Ahlborg et al. (2019) refer to a “process of shaping, enabling,
transforming, and conditioning the physical and symbolic interactions with our environment and other
humans”. Moreover, technology is here understood to encompass methods, processes or devices
that serve as means to extend human capacities and fulfill certain purposes (Ahlborg et al., 2019)
and as such, represents a significant way in which physical and natural phenomena or resources are
exploited for a particular functionality or goal —it is the result of human will.



This draws attention to what is often called the politics of technology (Winner, 2018), the ways in
which it can enhance and transform human agency even beyond human capacities, often for the
benefit of some and the misfortune of others. Technologies have a fundamental role in enabling or
limiting certain power dynamics, and therefore, are value-laden and potentially biased as opposed to
neutral and instrumental as they are often portrayed. Because technology is the result of human
endeavour and design, the capacities that it extends to us humans can either improve or worsen the
quality of our lives, potentially leading to alienation and destruction, or to liberation and environmental
conservation (Ahlborg et al., 2019). In this way, technology has an ontological effect of shaping the
conditions of our existence (Fry, 2014), extending or limiting it by reshaping the world and our
practices within it (Verbeek, 2005), thereby demanding responsibility and attention to its wider
impacts on the world across communities, time and space.

In summary, when addressing the complexity of the degree of change needed to face our current
sustainability societal challenges, society, technology and the environment need to be addressed
simultaneously. Any problem formulation, study, analysis or policy recommendation that would
otherwise result from excluding either of such spheres would result superficial and limited (Ahlborg et
al., 2019), failing to acknowledge the interdependent and complex dynamics that exist within our
constructed and natural worlds. As Yorke et al. (2002) put it, “The sustainability transition requires an
active redirection of devastating mismatches between societal dynamics and ecosystem dynamics.”.

Bridging language and models by design

The SES and STS communities have each adopted a specific language that relates to the analytical
models that they adopt. Scholars working within STS adopt the multi-level perspective on transitions
model —MLP (Geels, 2005), which identifies three levels: niche, socio-technical regime and socio-
technical landscape. It stems from the understanding that the interactions between these socio-
technical system levels are created and reshaped by the social actors that are part of the structures
and the rules that they develop to orient their actions. From this perspective, a change from one
socio-technical system to another is what represents a transition. Transitions are understood as
multi-actor processes encompassing interactions between different social groups and as such,
represent complex, non-linear processes that emerge from a diversity of dynamics occurring at
different levels simultaneously —never displaying one single driver. These dynamics are socially
constructed, and therefore change according to the varying interests and perceptions of its actors
over time. The meso-level represents the socio-technical regime that is responsible for the stability of
the existing socio-technical systems in place (Geels, 2005). On the other hand, the niche level
represents the space for radical innovation and learning, which encompasses small initiatives that
experiment with new technological and social configurations and where change is dynamic and
fast.The landscape level refers to “exogenous” elements (politics, cultural and normative values,
environmental and resource issues) where change is slower and beyond the direct influence of
actors (Geels & Kemp, 2007). This model acknowledges that within a dynamic state of equilibrium,
changes exist at all levels simultaneously, but not all result in immediate perceivable change.
Cumulative, incremental change within the regime —what they refer to as a transformation— is what
comes about as a result of a type of adaptation to pressures coming from the landscape level. This
re-orientation of rules and actions (ie. change in visions, goals and regulations) is the result of
negotiations, power struggles and new coalitions of actors, but does not imply a whole replacement
of the existing system (Geels & Kemp, 2007). However, the cumulative adjustments performed by
incumbent actors result in the redirection of the new development trajectory over time (through
performance improvement). For this community, a transformation refers to a re-orientation while a
transition implies a shift to a whole new trajectory. This shift is made possible by “windows of
opportunity” as spaces for “creative destruction”, where innovations from the niches and the re-
arrangement or collapse of some incumbent actors disrupt the existing development trajectories.
Transitions are followed by periods of dynamic stability where the reproduction of existing rules and
routines secure the new regime trajectory (Geels & Kemp, 2007).
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Figure 1: The complex adaptive cycle. Adapted from Holling & Gunderson (2002) and Briggs et al. (2010).

On the other hand, the SES community has embraced the Panarchy model (Holling & Gunderson,
2002) which explains how a set of nested complex adaptive systems (see loops in Figure 1) organise
and interact over different spatio-temporal scales (Holling, 2001). Similar to the MLP model, this
approach also understands the nested nature of processes and dynamics and the varying phases
during which processes are enhanced or prevented. In the Panarchy model, the different adaptive
cycles at play (loops) display four distinct phases of: growth and exploitation (r), conservation (K),
collapse and release (Q2) and destruction and reorganization (a). From this view, two transitions exist
in the two major phase changes: from growth to conservation (foreloop), and from collapse to
reorganization (backloop). The change of state from one phase to the next is what they refer to as a
transition (Holling, 2001). In this model, the most critical stage refers to what happens between the
preparation for change and the period of building resilience of a new trajectory of development, that
is, navigating the transition between destruction and re-organization (see backloop). In other words,
what happens after the window of opportunity opens and radical innovation takes place, with a re-
arrangement of actors and structures.

Given that the model recognises that there exist adaptive cycles that run across time and space
simultaneously, the hierarchical-type model displaying different levels is only adopted as a way to
visualize and highlight simultaneous processes that span across space (x axis) and time (y axis).
Comparing both models shows that while the temporal dynamism and the relations across scales are
highlighted in both models, the spatial dimension is less explicitly articulated in the MLP model. In
natural systems, open systems boundaries and interdependence are more obvious and seen more
holistically —ie. the Earth System as a whole. What is interesting to note between the two models is
the relevance of experimentation and innovation and the tensions that exist between the creative
destructive force and the resistance to change. In Holling’s words, “the whole panarchy is both
creative and conserving” (Holling & Gunderson, 2002, p.76). Similarly to how experimentation and



flexibility exists in niche innovations in the MLP model, the smaller and faster levels in the Panarchy
model are the ones that invent and test, while the slower levels (foreloops) tend towards
conservation and stabilization, which seek to conserve the memory of past experiments —where
change is incremental. This is similarly equated to norms, structures and habits that over time get to
become entrenched in a regime configuration in the MLP, while further applying to elements of the
landscape, as in the case of larger socio-cultural aspects (social norms, politics) or environmental
configurations (built infrastructure, natural resources). However, what’s important to note in relation
to the SES understanding of memory is that this stored knowledge or resources is crucial for
informing the reorganization phase, that is, it becomes a sort of wisdom that enhances adaptive
capacity.

In essence, both models agree that the lower, smallest levels that have the capacity for radical
innovation and faster change, while the higher and larger levels —regimes— are more resistant to it.
One of the key concepts that is important here is resilience, known as one of the key properties of
SES and fundamental when enhancing adaptive capacity. Resilience represents the capacity of a
system to remain within the same regime by absorbing or withstanding perturbations so that
essential structures and functions can be maintained (Folke et al., 2010). While this property is more
easily understood in the context of natural systems (preservation of ecosystem services for instance),
it applies to social ones as well, and can be both positive or not, depending on the configuration that
the system is resistant to. In the context of STS, this equals a state of lock-in. However, resilience
also entails the degree to which a system can increase its capacity for learning, adaptation and self-
organization (Carpenter & Folke, 2006) and may imply changing structures so as to preserve
functions. This recognition has led the SES community to develop a comprehensive understanding of
resilience as the capacity of a social-ecological system to “continually change and adapt while
remaining within critical thresholds” (Folke et al., 2010). A few interesting aspects emerge from this
understanding, especially considering social implications. First, and following Walker’s recent
articulation of resilience as about “learning how to change so as not to be changed” (Walker, 2020),
is the important role of agency, where human’s capacity to anticipate change and act to influence
future pathways becomes critical. Secondly, it acknowledges the degree of uncertainty and
unpredictability that exists within dynamic systems, whereby changes may happen abruptly —without
disturbances— following processes of gradual change that may surpass threshold levels or tipping
points (Milkoreit et al., 2018). In such a context, it becomes important to learn when a tipping point
might be in proximity —by identifying early warning signals for instance (Scheffer et al., 2009), so that
the preferable action (prevent or promote) can be taken before it is too late. New system
configurations or states may result desirable or not, and restoration to previous states after a critical
transition occurs (Scheffer et al., 2009) is complex and sometimes impossible.

To better understand the nuances of these change trajectories, this community has conceptualized
Resilience Thinking, an approach characterized by seven principles and three key aspects:
resilience, adaptability and transformability (Folke et al. 2010). Adaptability refers to the capacity to
deal with and adjust to internal and external changes while staying within a regime, whereas
transformability refers to the capacity to “cross thresholds into new development trajectories" or to
create new ones altogether (Folke et al., 2010; Folke et al,. 2016). In essence, resilience means
enhancing the adaptive capacity to be able to foster positive reconfigurations where different options
and opportunities may stay open. This equals diversity and heterogeneity in biological terms but also
in knowledges, institutions, networks, attitudes, skills and interests. Because one of the main barriers
preventing transformations is often the high degree of resilience of certain societal patterns,
transformability emerges as a key ingredient both for SES and STS (Folke et al., 2010; O’Brien,
2011). Beyond the language differences, both research communities have acknowledged that
change often results from overcoming path dependence and crossing over critical thresholds to a
state that can enable more flexible, collaborative forms of management and governance of
resources. When navigating transitions to new development pathways or during periods of crisis, the
roles of creativity and innovation are fundamental. This further means dealing with the status quo,
engaging conflicting values and therefore addressing the role of agency and power relationships that
may exist within elements and structure of relationships that try preserve a particular state. To
radically break free or release lock-ins, collaboration and experimentation are elements highlighted



by both communities as strategic to enable shifts towards sustainability (Olsson et al., 2014)— either
through niche innovations in STS or phases of creative reconfiguration in SES.
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Figure 2: Visual comparison of the MLP and the Panarchy models. Adapted from Geels (2002), Geels & Kemp (2007)
and Holling & Gunderson (2002) by the author.

As we learn from this brief introduction and graphics shown in Figure 2, there are various
parallelisms between these models coming from transition theory and resilience theory beyond the

choice of language (also see Ferguson et al., 2013 for a comparative table). Therefore, a better
integration could help design studies that can form niches for experimenting and innovating with new
configurations of social, technological and ecological systems in the face of increasing uncertainty
and change (Olsson et al., 2014). While such collaboration between the different research fields
represents a challenge if we take into account their different ontological and epistemological
traditions, it is imperative to recognize that the integration of knowledges and ways of thinking and
doing —across these fields and beyond—are fundamental if we are to imagine and enact fundamental
radical change that can support the wellbeing of humans within planetary boundaries. In this
scenario, Transition Design (Irwin, 2015) has emerged as a design-led approach that positions itself
as a space of research and practice with the capacity to synergize and synthesize plural views and
discourses while enabling experimental and creative approaches to problems from a systemic
perspective (Irwin, 2015b). While not being a prominent approach within transition and transformation
discourses, it is argued to come to represent an important role as a mediator (Irwin, 2015b) between
the otherwise known dualities of nature and culture, science and art, and in this case, STS and SES.
The following section will articulate the main arguments for the integration of a design-led approach

to societal transformations.



Changing Design and Designing Change

Design, as a discipline, is only a century old. It went from being a field in the service of enhancing
and improving the production and consumption of goods (Margolin, 2002), towards a knowledge
generation field that contained its own epistemology, praxiology and phenomenology (Cross, 1999).
Nigel Cross refers to it as a third culture characterized by “designerly ways of knowing” (Cross,
1982), marking a clear differentiation from the well-established sciences and arts. This culture comes
to represent technology and constitute itself as something distinct, representing a synthesis of
knowledge and skills coming from the sciences and the humanities. This conception of design also
aligns with what Herbert Simon refers to as the “sciences of the artificial” (Simon, 1988) when
referring to objects and phenomena invented by humans (Margolin, 2002). Understanding this
discipline as neither science nor art, helps us see that Design possesses its own purposes, values,
measures and procedures (Owen, 1998) whereby the types of questions asked, and the knowledge
produced, are very different to those of the other disciplines. Still by synthesizing knowledge from
them, it represents a truly integrative and yet pragmatic field that can simultaneously address
understanding, communication and action (Buchanan, 1992).

While design has the potential to address the so so called wicked or ill-defined problems, as opposed
to the “tame problems” typically addressed by the sciences, traditional design has also been
criticized for being implicated in the development of our current unsustainable lifestyles by shaping
products, habits, environments and cultures that have negative societal and environmental impacts
(Papanek, 1985). However, that is the case for the more traditional or insular types of design
practice, whereby design acts mostly as form-giver or focused on addressing comercial —
consumption— needs (Irwin, 2015). However, over the past decades, the field of design has moved
on to engage in practices with far-reaching impacts moving towards designing product-services
systems, and more recently, to fully engage in addressing more systemic and complex societal
challenges (Ceschin & Gaziulusoy 2019; Irwin, 2015; Jones, 2017; Jonas & Anshelm, 2015).
Transition Design, as one of the emerging approaches, explicitly acknowledges the intractability of
our current challenges and their social roots through its focus on wicked problems (lrwin, 2015).
These are defined as a "class of social system problems which are ill-formulated, where the
information is confusing, where there are many clients and decision makers with conflicting values,
and where the ramifications in the whole system are thoroughly confusing" (as quoted in Buchanan,
1992). The ill nature is what differentiates these problems as indefinable and inseparable and hence,
not leading to the finding a single solution though a linear thinking process. Any proposed solution
can be the start of a new problem so it becomes essential to not rush into excluding any aspect or
dynamics that are part of the systems that we aim to change. Following the argumentation presented
above, it means not neglecting technology or the biosphere.

Another aspect that characterises designerly knowledge, is that it broadly adopts solution-focussing
strategies with the aim of advancing towards action through abductive, productive thinking and the
support of non-verbal media for visualization, experimentation, communication and materialization
(Cross, 1982). This type of “thinking-through-action” is thus generative, tangible, explorative and
future-focused. It is mostly concerned with imagining possibilities, not just what ought to be but what
may be —imagining and planning for that which does not yet exist (Cross, 1982). In this sense, design
has been popularized to be apt to navigate uncertainty because of the indeterminacy of the type of
problems it addressed and its capacity to pragmatically invent and develop working hypotheses that
can help advance towards the problem resolution even when there is a lack of information (Cross,
1982). This often comes about through exploring different framings of the problem, and through
extensive experimentation and testing in which problem and solution co-evolve (Dorst & Cross,
2001). Designers rely on different sources of knowledge and wisdom (intuition, scientific and tacit
knowledge, lay and indigenous knowledge, etc.) that is synthesized, materialized and tinkered-with,
in an iterative, flexible process. These designerly capabilities became popularized outside of the field
as “design thinking” (Brown, 2008), which has helped communicate the potential application of
design in enabling innovation, collaboration and trigger rapid change mostly within business and
government settings (Cooper et al., 2009).



With this popularity, designers have also started engaging in new arenas and research collaborations
(Muratovski, 2015) on a more symmetrical level, and not just for visualizing or communicating the
final outcomes of a project. One of the aspects that design has been advancing is its transdisciplinary
and participatory-focus (Buchanan, 1992; Brown et al., 2010), by not only engaging with diverse
fields of knowledge but also multiple actors and their perspectives and worldviews (Escobar, 2018).
Through these synergies, it is able to propose new questions and discover possibilities otherwise
unseen. Design is valued for its capacity to “bring things together” (Duclos, 2010), particularly when
transferring and translating knowledge during the production of new knowledge and artefacts. An
analysis that considers the sociology of technology is useful when understanding that the material
outcomes and the “socio technical assemblages” that are shaped through design (Duclos, 2010;
Latour, 2019), become active shapers of reality and help constitute whole lifeworlds. By dealing with
artificiality and technology both materially and symbolically, design is not only purposely mediating
relations but also shaping and being shaped through its unfolding (Willis, 2006). This has evolved in
deeper understandings of the role of design in enabling or limiting future possibilities (Fry 2008) and
in the recognition that our lives are inherently mediated by design and its ever pervasive existence
(Margolin, 2002). This has led many scholars to state that because the human experience of the
natural world is always mediated through design (Papanek, 1985; Margolin, 2002), it could be said
that we exist in strictly artificial and designed worlds (Margolin, 2002; Simon, 1988). The implication
of this is that the act of designing carries a deep responsibility and has an important role to play in
enabling —and limiting— the possibility of life flourishing on Earth (Fry, 2008).

In alignment with this, emerging design-led approaches have explicitly focused on tackling system-
level challenges and working towards the active reconfiguration of transition processes (Irwin, 2015)
to help realize socio-technical systems transformations. Designing for Sustainability Transitions
(Ceschin & Gaziulusoy 2019) integrate different approaches that help conceptualize, visualize,
imagine and operationalize a diversity of experiments to co-create and materialize transition
pathways. Such interventions may seek to foster changes in values, technologies, social practices,
lifestyles, infrastructures and reshape the interactions between socio-technical and socio-ecological
systems (Ceschin & Gaziulusoy, 2019). Approaches such as Transition Design (Irwin, 2015),
Transformation Design (Jonas et al., 2015) and Design for Resilience (Baek et al., 2015) try to
support collective efforts for re-imagining and enacting desirable futures and foster innovation
initiatives across spatio-temporal levels and scales, with a focus on enhancing quality of life. From
this systemic scope of action, Ceschin and Gaziulusoy (2019) have explicitly recognized that Design
needs to shift its focus to embrace a socio-technical-ecological systems framing —STES. This means
acknowledging the key role of technology and the artificial, but also bringing back its attention to the
biosphere and the future of all life on Earth. However, said systemic approaches have not engaged
fully with the deep understanding of resilience advocated by the SES community. In spite of this,
there is potential for the intersection of design and resilience thinking, when we understand design’s
capacity to foster transformability. The next section will articulate overlaps and correlations as a way
to offer insights into the potential contribution of Design within this approach.

Translating Design’s role in Resilience Thinking for sustainable change

A series of definitions and considerations have been laid out in order to construct an argument for the
relevance of the integration of design as pertaining to the realm of the artificial —the layer of
technology or artifice as mediator and shaper of human-environment interactions. In addition, design
has been introduced as a third culture beyond the sciences and the humanities —as a science of the
artificial. But, while the SES community has explicitly acknowledged the need for the integration of
the arts and the sciences, it has excluded Design. The general low participation of designers within
SES communities (as is experienced by the author who belongs to a SES community of practice)
suggests that there is a need to better articulate and communicate its potential role in helping enable
sustainability transformations. At the same time, while design has engaged with the concept of
resilience (see Baek et al., 2015), it has not been articulated beyond a socio-technical sphere,



therefore often excluding ecosystem-related insights or environmental aspects. Furthermore, there is
still a lack of clarity and deeper understanding of the scope, breadth and nuances behind the concept
of resilience as it has been developed in the field of SES more recently. To bridge this gap, the seven
core principles that constitute the Resilience Thinking approach are outlined in the following table
with correlations to capabilities, methods and tools that exist within design. This seeks to offer a tool
to help bridge the communication and language gap between Design, SES and STS.

Resilience Thinking principles and actions Correlation with design skills & methods (esp. TD)

Maintain diversity Plurality, tacit knowledge,

d redund indigenous wisdom.
AN CICCUNICENCY) Multiple skills, capacity building.

Learning by doing. G enerative.
Facilitate participatory processes

Promote diversity of
components, species, actors,
views, knowledge.

Enable compensation of
functions in case of failures.

Integration of knowledges
and tools, transdisciplinarity,
divergence and idea
generation, testing, iteration.
Collaboration.

Manage Balance too few vs. too many Systems thinking and System mapping.
tivi connections. Disturbances visualization. Foster connectedness
connectivity spread fastin over-connected Communication & information | /networking.

flows.
Synthesis, understanding.

systems. Wicked problems focus..
Understand needs & manage

differences.

Understand feedback loops
(positive and negative) and their
potentially amplifying
consequences. Slow changes
can add up to suddenly trigger
rapid
undesirablefinrecoverable
changes.

Problem reframing.
Stakeholder involvement.
Large spatio-temporal scales.
Focus on processes.
Prototype and test.
Observation.

Long-term involvement.
Observation, balance action vs.
non-action.

Manage surprise and uncertainty.
Anticipate Intervention effects.
Imagine, prototype.

Manage slow
variables and
feedbacks

Constant changes occur at
different levels; seek to
incorporate multiple

Multi-level analysis
approaches. Working
hypothesis and iterations.

Adopt various system-level tools.
Stakeholder mapping.
Creative exploration / prototyping.

Foster complex
adaptive systems

participation

understanding, trust building
and other capacities for action.

processes and methods.
Playfulness. Team-building
and integration.

P lurality of views.

thinking perspectives. Creativity, imagination and Learn-by-doing.

Acceptuncertainty and visioning. Anticipation. Generate visions, stories,

unpredictability. narratives. Backcasting.

E xperiential futures.

Encourage Systems are in constant Reflexivity, learning by doing. | Experimental spaces & labs
L q d development. This requires Knowledge synthesis for Knowledge communication.
earning an evaluation, reflection and new innovation. Visualizations.
experimentation learning. Hands-on experimentation. Collaborative practices &

Experimentation and Co-design.Prefiguration. facilitation.

collaboration foster faster Learning experiences &tools.

learning and synthesis. G enerative workshops.
Broaden Participation fosters shared Participatory spaces, Stakeholder involvement.

Participatory design methods.
Manage expectations.
Openness, Empathy.
Facilitate communication/
translation.

negotiate trade-offs among
diverse stakeholders.

Communication, visualization
and dissemination.

Promote Distribute governance across Socialinnovation and Theories of change. Understand
L - networks to allow for flexible facilitation. Capacity building. dynamics & conflict
polycentric solutions, self-organizations E xperimentation and Support decision-making.
governance and more effective application adaptability (iterations). Build capacities, autonomy.
systems in specific settings. Involve and | Creating connections. Foster cosmopolitan localism.

Facilitate information flows.

Right column: specific approaches used in Transition Design

Table 1: Resilience Principles goals, actions and their correlation in Design.




The table proposed here (Table 1) attempts to synthesize key elements drawn from Design literature
and which relate to a diverse set of attitudes (Rawsthorn, 2018), methods, and tools that are
particularly suited to face the challenges of managing resilience and fostering large systems
transformations in their relation to the seven core principles (Anshelm et al., 2016). The literature
portrays design as particularly apt to: face uncertainty and surprise, integrate different knowledges
and disciplines, contribute to translation and communication, facilitate collaboration and innovation
across different actors, aid in the visualization and reframing of complex, ill-defined problems,
explore, test and experiment with solutions and interventions, help speculate, imagine and develop
desirable visions for sustainable futures that can help improve governance and aid decision-making
processes while effectively changing the values, practices, meanings and products that constitute our
reality (Gerber & Carroll, 2012; Paton & Dorst, 201; Kimbell, 2015; Muratovski, 2015; Brandt et al.,
2008; Binder & Brandt, 2008; Ceschin & Gaziulusoy 2019). Understanding that the locus and focus of
all design activity is essentially people (Dilnot, 2009), all of these features particularly pertain and are
experienced in the context of people’s everyday lives. The following section will thus articulate the
potential intersections between transition theory, resilience theory and Transition Design through its
potential binding role.

Materializing synergies: design, resilience and transitions

Transition Design has been proposed as an approach that while adopting a holistic approach based
on living systems theory and integrating diverse transition discourses, has mostly focused on a socio-
technical systems framing (Irwin, 2015b). While this is in accordance with Design’s realm of action in
relation to “the artificial”’, extending its scope to include resilience thinking and insights from the SES
perspective would bring further tools and approaches to inform more ecologically-aware interventions
while further exploiting its capacity for supporting transformability. The recognition that managing
resilience through a Resilience Thinking lens can be supported and facilitated through design, opens
a space of opportunity and collaborations across these three areas (see Figure 3). Design’s role in
enabling sustainability transitions integrating a Resilience Thinking approach would focus on two
main aspects: (a) the understanding of the mutual connections between social, economic, political,
technological and natural systems when addressing complex, entrenched problems, as well as (b)
pursuing the goal of improvement of the quality of life, not just for humans, but also for all living
beings (Irwin, 2015). Integrating Resilience thinking and SES into framings wich focus on STS, such
as transitions management, or transition design could bring new perspectives, tools and approaches
to inform more holistic understandings of transformation, restituting the interplay between the social
and technological (including the man-made world: technology or the artifice) and the biosphere (the
natural layer that supports life on Earth). Taking a design-led approach means promoting a focus on
“the relations between things and persons and things and nature” Dilnot (2009, p. 183), the focus of
what design designs. In alignment with this, Transition Design particularly advocates focusing on the
reconception of entire lifestyles which can exist in harmony with both the natural and the artificial
worlds and structures (Irwin et al., 2017; Kossoff et al., 2015). Lifestyles, the practices, habits and
artefacts that shape them represent the area that cuts across all systems levels —from human cells,
to whole societies. Whether focusing on socio-technical or ecological systems, human daily activities
not only determine but also emerge from the dynamics that exist across levels, be that politics,
economics, culture, the built environment, technology, social norms, natural resources, governance
models and policy, etc. People, their lives, and their “worlds” are the very core of design, and in that,
design’s focus is on “seizing and realizing the potential of situations to be transformed” (Dilnot, 2009,
p. 184). The creativity of design is brought forth for the visualization and materialization of new
possibilities, and through that, to prefigure new life and world configurations. Because of this, the
realm of everyday life represents a potential space for improved engagement, understanding and
action —promoting governance and enhancing the role of agency that people have in imagining and
actively shaping their preferred futures. In alignment with this, the main argument here is that
Transition Design offers the possibility to creatively experiment and create novel ways of engaging
and developing the wisdom —as in knowledges, skills and judgement- that is required to navigate our
current transitions, and hence, ensure to keep future possibilities for humanity open.



As a way to more succinctly understand these overlaps, the figure offered here (Figure 3) seeks to
visualize the intersections and potentialities articulated throughout this piece. It aims to highlight the
overlaps and potentialities afforded by Transition Design and its integration with transition theory and
resilience theory, by adopting an STES framing. This graphic seeks to represent an initial tool that
outlines a starting point for motivating more exhaustive theoretical articulations and motivate
examples in practice that may come about through interdisciplinary collaboration across these three
approaches together with the integration of other knowledge systems and ways of knowing, fully
embracing a focus on plurality and diversity as it exists in the real experiences of people as they go
about their daily lives in their particular contexts.
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Figure 3: Integration of a design-led perspective to foster transitions and a transformability capacity: Transition Design
as a mediator. Developed by the author.

Concluding remarks

Responding to a need of expanding the understanding of the role of technology and the potential of
the integration of design within research groups working towards sustainability transformations and
change, a conceptual model has been proposed that highlights the spaces and potential
contributions of integrating design capabilities into inter and transdisciplinary teams working for STES
transformations towards sustainability. To further exemplify and open this framework to its expansion
and practical adoption, a series of visual models have been proposed. These seek to not only
communicate the potential of a design-led approach to sustainability transitions but also to foster the
adoption of a more integrative perspective while bridging the gaps and differences in language and
systems framings. The materialization of these conceptual models into diagrams with an integrative



and synthetic approach driven by design make these perspectives more tangible, bringing them into
a new life. This way, it hopes to facilitate dialogues and collaborations across individuals from
otherwise different or unconnected spheres. By highlighting the role of design in mediating and
facilitating human-environment interactions, particularly aided by its capacities for visualization,
materialization, experimentation and innovation, has shown that Design is particularly relevant when
fostering a capacity for transformability across scales. This means a way to enhance positive
resilience while creatively exploring what the possibilities of the artificial are for us (Dilnot, 2009,
p.184). After all, “good designs become our habitats and habits that can determine future pathways
for our societies. All this implies that design can play a more central role in the discourse of
transition” (Irwin, 2015b), and in responding to the call for radical and fundamental societal change.
At the same time, by stressing the importance of understanding and managing resilience, both in
ecosystems and societies, this aligns with the overarching goal of fostering a sustainability transition,
one which will only come about if we improve our adaptive capacity to learn and respond to change
(Yorke, 2002). It is hoped that the potential space for more design integration and collaboration has
been clarified, especially to communities of scholars not very literate in this field.
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