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Abstract: This research uses generative and reflective mapping processes in
designerly explorations of the food system and the consumption and waste
problem. Mapping was used to aid problem articulation and the identification
of leverage points for design by using Geels' (2002) multi-level perspective
(MLP) in conjunction with social practice theory (SPT) and design theory(DT).
Blending these theories informed the use of canvases to map different aspects
of the socio-technical system including the system’s dynamics (MLP), people’s
everyday behaviours (SPT), and cultural aspects (DT). This resulted inmodified
canvases that can expand how the MLP is considered in design for transitions,
an emergent area of design research and practice.
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Introduction

As designers contend with complex problems the risk of oversimplified design solutions
reinforcing these problems increases, often resulting in unintended consequences. Engagement
with ‘wicked problems’ increases this risk; their continually adaptive nature and obscured or
paradoxical aspects make them difficult to define and seemingly impossible to solve (Rittel and
Webber, 1973). This poses challenges for designers; particularly where power is lacking, or
capacity is limited by constraints on time/ knowledge/know-how/funding. This paper explores
the multi-level perspective (MLP) for use in design research/practice to expand designers’
capacity for problem articulation, leverage-point identification and storytelling when engaging



with complex/wicked problems. Geels (2002) describes the MLP using three levels or ‘structures’,
the landscape (slow moving, deep structures that impact upon other levels), the regime (stable
centre of rules and norms) and the niche (fast-paced innovations). He presents the MLP as a
heuristic that explores socio-technical transitions, where socio-technical systems (STSs) shift from
one state to another.

Design for transitions is a growing area of interest for design research and practice; it requires
larger time investments in problem articulation and the identification of suitable leverage points
for design approaches. This research aims to contribute here by exploring canvases that use the
MLP as a way of ‘seeing’ the interconnections across multiple levels of a problem space to
inform holistic approaches. It is informed by an understanding of the MLP taken from Geels
(2002, 2010, 2011, 2018) and Geels and Schot (2007, 2010) and has been complemented by its
articulations in system innovations and transitions by Ceschin and Gaziulusoy (2016) and
applications within Transition Design (Irwin, 2015, 2018; Irwin et al., 2015; Kossoff, 2011; Kossoff
et al.,, 2015). In this paper, the MLP underpins the use of canvases that map problems using
multiple theoretical lenses and plural perspectives to identify leverage points where designers
can approach problems as part of a long-term problem commitment, what Willis (2015) calls
'life’s work’. This approach is integral to the author’s practice and draws on Escobar’s (2018)
Autonomous Design; a relational approach that reconfigures the client-designer relationship to
one that approaches problems and co-creates for the pluriverse-‘a world where many worlds fit’
(Escobar, 2018). Plurality is also outlined in complex adaptive systems (CAS) approaches which
include multiple perspectives as part of systemic practices (Borkar et al., 2020; Zivkovic, 2015,
2018).

Engaging with plurality reveals how complex design approaches can use multiple leverage
points that act like needles, performing a kind of ‘systems acupuncture’—an oft- used metaphor
in relation to systemic approaches (Ceschin and Gaziulusoy, 2016, Manzini and Rizzo, 2011).
These interconnected approaches generate constellations of activity or ‘solution ecosystems’
(Eggers and Muoio, 2015) that span multiple levels in the system using strategic and tactical
approaches. This idea of meeting complexity with complexity is integral to a CAS approach and
draws on Ashby’s (1961) law of requisite variety; a guiding principle in Cybernetics, the study of
systems and communication within them. At the intersection of design and cybernetics, Glanville
(2009) argues for the development of ‘anti-cybernetics’ where interest lies in the unmanageable.
Both cybernetics and anti-cybernetics views appear relevant in approaches to complex/wicked
problems.

Effective collaboration, sitting with unknowns, agility, flexibility, and a sensitivity to shifting
contexts all are core aspects of a CAS approach, which is place-based, informed, adaptive,
action-oriented and embraces complexity to navigate uncertainty (Zivkovic, 2018). Adaptive
capacity is key here and highly collaborative teams are the CAS approach’s real innovation
(Borkar et al., 2020; Hassan, 2014; Zivkovic, 2018). This approach explores problems from
multiple perspectives, co-creates with communities, and interfaces with local government; the
latter is argued by Zivkovic (2013) as crucial for transitions. Collaborating with communities and
government enables a plural view of complex/wicked problems and can reveal multiple action
pathways with amplification/scaling potential. Recognising there is no ‘one way’ in the
pluriverse, this research blends many ways of thinking and doing as part of a CAS approach
within design for transitions. Reflection on the author’s practice of this approach in a living lab
observes how this work centres communities, builds adaptive capacity, and invites full
participation through co-research and co-creation. This is complemented by interfacing with



government to gain support for initiatives and to influence policy and decision makers. The MLP
is a useful heuristic in visualising this multi-level engagement however its limitations in design
contexts prompted further reflection on its practical use.

This paper presents findings from explorations of the MLP through canvases used in design
contexts, particularly in collaborative and participatory processes where problem articulation
and approaches are co-created. It draws on the canvas used in the Transition Ojai workshop
from Irwin and Kossoff (2017) and the modifications offer another use of the MLP within design
that expand upon Irwin and Kossoff's canvas and its intended use. The canvases apply key
concepts from CAS, MLP, social practice theory (SPT) and Design Theory (DT), utilise established
theoretical knowledge in new ways, and expand how this knowledge is communicated and
implemented in design for transitions.

Methodology and methods

This research is framed by critical pragmatism (Forester, 2013, 2017) which is participatory,
political, deliberative and 'challenges us to listen critically to appreciate multiple forms of
knowledge' (2013, p.19). This is guided by eco-philosophers, Plumwood (2002) and Macy (1991),
design/cultural theorist, Fry (2009, 2011) and anthropologist, Escobar (2018), all of whom argue
for relationality and responsibility as part of overcoming the hyper-separation between human
and more-than-human worlds. It was conducted as Action Research (Swann, 2002) which
provided a critical and reflective structure for expanding upon the author’s mixed methods PhD
research exploring ‘what it takes’ to transition a practice to approach complex/wicked problems.
In the PhD, the MLP was used for articulating the problem of consumption and waste and
identifying possible leverage points for the author to approach through design projects. One
project, Rethink Rubbish, used the MLP to inform iterative co-creation with primary school
students that aimed to mediate cultures of care and respect within a zero-waste transition. This
paper expands upon this use of the MLP through seven new action cycles that have progressed
the thinking and informed the modification of MLP canvases for use in mapping. Outputs from
these cycles are presented in Figures 1-9.

Reflective practices

Critical reflective practices including Schon's (1983) reflective practice, deliberative practice,
(Forester, 1999, 2013), embodied reflection (Escobar, 2018; Kinsella, 2007), and the author’s
reflective doodling method (2020b) have all played key roles in the reflection in this research.
Deliberative practices that consider design’s potential future impact informed the action taken;
a process Forrester (2013) encourages in critical pragmatism. The author’s lived experience also
informed reflective processes; insights were gained through their design research, practice and
teaching. Reflecting on the present in relation with past experiences is integral to embodied
reflection, which Escobar (2018) describes as a dance between action and reflection. Articulating
these processes can be challenging and a lack of clarity surrounding tacit knowledge is
recognised by Schon (1983) as common for practitioners. Reflective doodling (Wallace, 2020b)
was used to document thinking processes with the intent of supporting a clearer articulation of
the otherwise tacit. As an active thinking-while-drawing process reflective doodling can also be
described using cybernetics, as practitioner and page converse with one another. In this
research reflective doodling was also used as a drawing-to-think process, where doodling is
used to synthesise and construct ideas.



Visualising theories

Visualising complexity is challenging but helpful in articulating how different parts of
complex/wicked problems interact, overlap, reinforce or resolve one another. Mapping
problems in CASs is an iterative task, as systems (and problems) continually adapt to
everchanging conditions, suggesting adaptive mapping techniques may be helpful. The MLP
provides a way of articulating and visualising how complex/wicked problems emerge temporally
— a key consideration in design contexts where deliberation on possible futures requires critical
engagement with the historical emergence and current conditions of problems. Reflective
doodling using digital MLP canvases for iterative/generative visualisations was used for problem
articulation by increasing the visibility of a problem’s interconnections and exploring it from
multiple perspectives. Visualisation through mapping was a key method in this research.

Indigenous knowledges

The MLP is a helpful heuristic but without applicability, a heuristic remains trapped in theoretical
contexts. There are lessons to be learned about the importance of contexts from Indigenous
knowledges, which are ‘associated with the long-term occupancy of a certain place’ (Dei et al.,
2000, p.6). In oral cultures such as Aboriginal culture, ‘all thinking is dependent on the field or
context [as compared to print-based cultures that] remain independent of the field or context,
focusing on ideas and objects in isolation’ (Yunkaporta, 2019, p.172). Listening and learning from
Indigenous peoples expands the consideration of concepts that are context-dependent/trans-
contextual. The author acknowledges their privilege in working with Indigenous knowledges as a
Euro- Australian and aims to tread lightly and honour relationality when contextualising people
and place in visualisations and in practice.

Background

Theories that examine systems, complexity, transitions, social practices, consumption and
cultural mediation underpin this research and are applied in the context of design approaches
to the consumption and waste problem. This problem spans resource extraction, design,
manufacture, logistics, sale, use and disposal, all of which overlap in the STS. Cybernetics and
CAS theory guide this attempt to consider multiple theories in relation to this wicked problem
(Ashby, 1961; Dubberly and Pangaro, 2019; Froese, 2010; Glanville, 2009; Krippendorff, 2019,
Macy, 1991; Wiener, 1948; Zivkovic, 2015).

The MLP informs the view of problems in STSs, building on the understanding of complexity in
these systems (Geels, 2002, 2005, 2010, 2018; Geels and Schot, 2007, 2010; Schot and Geels,
2007). Social practice theory (SPT) reveals how people and their behaviours add to this
complexity by intertwining behaviours with objects and their use/disposal (Hargreaves et al.,
2012, 2013; Kossoff, 2011; Shove and Walker, 2010). Design theory (DT) explores how design — as
a cultural mediator of artefacts and meanings — can impact STSs and how people behave within
them (Bourdieu, 1984; Julier, 2008; Wallace, 2020a). The author’s living lab provides the
playground for this exploration.

Cybernetics and complex adaptive systems (CAS) theory

The adaptive nature of systems poses challenges in problem definition and strategy enactment.
Informed design approaches rely on an understanding of STS's dynamic adaption to
complex/wicked problems and attempts at their resolution. Cybernetics is highly relevant to



design for its study of communication within systems (Krippendorff, 2019) particularly causal
relationships and feedback loops (Wiener, 1948). Feedback loops in a CAS can become
intertwined, reinforcing feedback along the way and creating desirable/undesirable trajectories
that result in lock-in effects known as path dependencies (Page, 2006). This is demonstrated in
the fossil fuel sector, where investments in infrastructure have created a path dependency on
fossil fuel energy. Dependencies can result from attachments to economic investment in the
infrastructure, known as ‘sunk costs’ (Alcott, 2005; Jevons, 2007) however they are influenced by
many factors. In Australia, fossil fuels are a stronger attractor than renewable energy due to the
relationships between sunk costs, Australia’s fiscal identity in coal, and its political ties to the
fossil fuel industry (Crocker, 2013). Cybernetics helps us to understand these relationships, and
Second Order Cybernetics recognises that as observers and participants in these systems we are
also recursively trying to understand ourselves (Krippendorff, 2019). The overarching theory here
is from complexity science, which is an area of study that combines systems science, complex
systems theory, cybernetics, Al, and dynamical systems theory, (Castellani, 2018; Zimmerman et
al., 1998). Complexity theory is applied in many different contexts including sciences,
organizations, leadership, and here, in design.

Multi-Level perspective (MLP)

In design for transitions, understanding the dynamics of complex/wicked problems aids in
problem articulation and informs the approach. The MLP is key here for its concern with how
socio-technical transitions occur in systems spanning three levels: the niche (micro-level), the
regime (meso-level) and the landscape (macro-level) (Geels, 2002, 2005, 2018). The MLP adopts
a vertical, telescopic view of change (Hargreaves et al., 2012). It observes the temporal and
systemic nature of societal change which is useful for designers’ engagement with transitions as
it provides insights into the emergence of complex/wicked problems. Geels presents case
studies of historical transitions (2002) to demonstrate the multi-level nature of technological
change, and a typology (2007) that explores variables in how these levels can influence one
another. The MLP has attracted some critique (Genus and Coles, 2008; Smith et al., 2010) and
Geels (2011) acknowledges the theorisation using historical case studies and particular
(constructivist) lenses has added to contestation within its field. This research adapts the MLP
through a number of canvases that were used in design for transitions projects.

Social practice theory (SPT)

Understanding the influence of everyday life is crucial for designers focussed on change. The
way people behave in their everyday lives adds to the complexity in a system and SPT provides a
view of change that is horizontal (Hargreaves et al., 2012) rather than the vertical perspective
adopted in the MLP. SPT interrogates the way the things we do (such as brushing our teeth,
shopping or relaxing) combine as practices enacted in our daily lives (Kossoff, 2011) and
investigates how practices become bundled together and span multiple systems. The
explorations of SPT in this research draw on Shove and Pantzar (2012) and Shove and Walker
(2010) and are complemented by views from Hargreaves et al. (2012, 2013), Spaargaren (2011)
and Kossoff (2011). Here, practices are understood as combining materials, skills and meaning
(or a mental image), all of which combine recursively when enacting the practice. This can help
designers contextualise the social change that design for transitions aims to achieve. The results
from Kuijer's (2014) experiments using ‘practice as a unit of design’ demonstrate the way
practices exist within webs of other practices and require ‘a form of open design in which variety
and change over time are facilitated’ (Kuijer, 2014, p.97). Hargreaves et al. (2012, 2013) have
explored the intersection of SPT and the MLP, as does transition design literature (Irwin et al.,
2015; Kossoff, 2011; Kossoff et al., 2015) where it is understood that transitions combine change



in both systems and everyday life. This view of practices extends beyond individual
performances without pushing to a systemic focus and SPT is used to explore how designers
might leverage practices in design for transitions.

Design theory (DT)

Design theory (DT) often draws on multi-disciplinary theories, but as critical engagement and
design discourse matures greater sense is being made of the role design plays in contemporary
societies. Culture theory has a long history within design, initially as an aspect of design history
that observed the cultural role played by objects (Fry, 1988). In contemporary views, culture
theory is applied not just to objects but also to their encoding and decoding (Fry, 1988; Lees-
Maffei, 2009). Explorations of cultural mediation typically draw from the work of Bourdieu (1984)
to describe the meaning mediated through the cultural artefacts design produces. However,
cultural mediation could also be connected to Vygotsky's (1997/1920) psychological view of
communication theories. Despite Vygotsky's conceptualisation of culture as words/meanings
rather than practices (Van der Veer, 1996) his theory holds value for designers who understand
cultural mediation through its connection to semiotics in communication and design. Vygotsky
describes how cultural mediation occurs as humans develop language and communication skills;
that we learn to communicate within a cultural frame, and that language and culture are how we
communicate ideas (Vygotsky, 1997/1920). Critical engagement with cultural considerations and
the design industry reveals that design’s dominant role (in the Global North) is to mediate
consumer culture (Boehnert, 2018; Thorpe, 2012; Wallace, 2020a). Many authors recognise the
cultural role of design, however critique of design’s role in mediating (and accelerating)
consumer culture is lacking in design discourse. Woodham's (1997) historical account of design'’s
contribution to this problem is described by Buchanan as ‘not only hostile but contemptuous of
design practice’ (Buchanan, 1998, p.261). However 'hostile’ the critique may appear to design,
social and environmental impacts are embedded within the mediation of consumption and
design must take responsibility for its role in this. Culture theory and consumer theory
(Baudrillard, 1998; Lancaster, 1966) help us to understand this role as ‘dynamic, interactive,
place-based and constantly engaged in exchange cycles, generating value and transmitting
culture through a series of interconnected moments' (Wallace, 2020a, p.103). Whilst moments
adopt numerous forms, they often overlap in the dominant social practices embedded within
consumer culture. These theories help to explain the cultural role design plays, they also reveal
potential ontological roles for design in the mediation of systemic change.

Findings

This research used the MLP for problem articulation and to identify leverage points for design
approaches to the consumption and waste problem. Multiple canvases emerged from this
process that also facilitated storytelling about the problem and the theories at play. In response
to criticisms of the MLP’s consideration of agency, Geels and Schot (2007) articulate the MLP as
an ‘overall ‘global’ framing for all transition pathways... and leave space for different ‘local’
subplots’ (2007, p.415). This research explored consumption and waste as a ‘sub-plot’, where
designers’ agency was a key consideration. This draws on Giddens' (1984) structuration theory to
describe designers as agents with design/mediation capabilities and their collective actions
(recursively practicing design/mediating consumer culture) as contributing to a larger structure
(the design industry/the consumption and waste problem). The ‘bird’s eye view' provided by the
MLP offered useful perspectives of the structures and actors impacting stable social practices in
consumption. What appeared to be lacking was an explicitness in recognising the ecological



impact of these practices and the cultural frames mediating them, which prompted critical
reflection on how the MLP is used in design contexts. Canvases incorporating the MLP, SPT and
DT were expanded to make the contexts explicit in explorations of the consumption and waste
problem. These expanded canvases were also used to explore the food system. These findings
present five kinds of MLP canvases that emerged during this research. The first adapts the MLP
framework by adding two new levels in which problems can be explored visually, the second
articulates leverage points for multi-level design approaches to a problem, the third compares
two enactments of a practice, the fourth explores visual communications of the MLP as a
holarchy, and the fifth is used for storytelling.

Expanding the transition design MLP canvas

In transition design the MLP is used to map the evolution of a problem to identify leverage
points for design. Figure 1 presents an expanded structure for this canvas, using additional
columns to communicate the evolution of a problem, its current conditions and a possible
future, with additional levels for mapping the context and cultures of the STS. This canvas
guided problem analysis and action pathways in multiple design projects by contextualising the
problem within ecology, identifying aspects of thinking that could influence across levels, and by
targeting practices and cultural frames as leverage points for design initiatives. Many may argue
that paradigms and the environment are implicit in the MLP's landscape; the value brought by
their extraction into new levels and the purpose this serves in design is outlined in the
discussion. The added levels are tinted (for differentiation) and descriptions are provided for
each level to increase the accessibility of the canvas for use in collaborative mapping exercises.
Descriptions guide ‘what goes where’ on the canvas to address barriers to participation arising
from knowledge-gaps in underpinning theories. It was noted (with workshop participants and
students) that including simple descriptions increased the functionality and usability of the
canvas, making it more accessible as a tool for non-experts.



Figure 1 Diagram showing the blank MLP canvas with the proposed expansion to include new
levels and columns
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ECOLOGY

Ecological factors impacting
on or impacted by activity
across levels.

LANDSCAPE

Deeply structured by paradigm/
politics/economics, very influential.
It’s usually slow moving but crises
(eg war) can prompt rapid change.

MENTALITE

The ideologies and mindsets of
people.What they believe, how
they think and feel about things.

REGIME

The fabric of a society, its rules
and norms and how these can
influence the daily practices and
behaviours of people within a
system. This includes aspects of
organisations and of people’s
everyday lives. The regime is a
very stable part of the system.

NICHE

A more protected part of the
system where experimental
activity and innovations that
challenge the norm are incubated.
Change in the niche is fast-paced.

Adding levels and restructuring the MLP model

Ecology

The MLP typically maps ecological events as part of the socio-technical landscape (Geels, 2002).
While this is widely accepted, one of the challenges facing humanity stems from a disconnect
from nature that can render ecological concerns invisible. This invisibility is often compounded
by an ‘anthropocentric rationalist’ approach to raw material extraction and use, where the
commons are treated as a resource to be exploited and sold (Plumwood, 2002). The inclusion of
a level for ecology provides an overarching ecological context for the entire system which
implements learnings from Indigenous knowledges about thinking in place-based
contextualised ways (Dei et al., 2000; Yunkaporta, 2019). This modification to the way the canvas
communicates the MLP serves multiple purposes: firstly, it explicitly positions the socio-technical
levels (built system) within an ecological context (living system). Secondly, situating the MLP in
an ecological context keeps ecological considerations front of mind during mapping. This is
valuable in scenarios where economics overshadows other considerations and serves as a



reminder that ecological limits must be respected in transitions to different economic models
(Raworth, 2017). Finally, it acts as a narrative device, revealing how activity from the other levels
impacts ecology, or conversely, to show how an ecological event might impact other levels. This
storytelling aspect can be useful during stakeholder engagement to illuminate ecological
impacts of activity in STSs.

The explicit contextualisation of STSs within ecology maintains visibility of ecological concerns
during analysis and fosters ecologically considerate mindsets during mapping. The intention
here is to guide thinking during transition periods where new ecologically focussed mindsets are
prone to relapse to old economically focussed mindsets, and the hyper-separation of built
systems and living systems is yet to be overcome.

Mentalité

The mentalité observes different granular aspects of thinking that contribute to broader patterns
of thought, paradigms. Paradigms are encapsulated in the landscape in Geels (2002) description
of the MLP. This is not disputed here, however the impact of thinking can be overlooked when
mapping/sensemaking using the MLP. As part of reflection on- action’ (Schéon, 1983), a pattern
was recognised in the margin-notes of maps and canvases. Notes (made by the author and
others) referenced modes of thinking and reminded participants of this often-invisible aspect of
systems. Reflection led to deeper considerations of the role and influence of thinking in the MLP
and where (if anywhere) it should be made explicit. The argument for this could be supported by
Meadows’ (1999) description of paradigms as one of the most influential leverage points within a
system. Yet Meadows also describes the paradigm as one of the most challenging points to
leverage (1999, p.17-19) as it is too entrenched and collectively held. If the paradigm is change-
resistant, could we explore its contributing factors instead? Other aspects of thinking contribute
to a paradigm but are held more individually and socially than structurally. During mapping,
ideologies, mindsets, values, beliefs, attitudes and feelings were all identified as contributing to
the mentalité in STSs. In their work exploring carbon lock-in effects, Seto et al. (2016) also
discuss the influence that ideologies have over a problem (in their case, climate change) and
describe the psychological barriers that ideologies, worldviews, cultural values and beliefs play
in behaviours. This suggests that these softer more granular aspects of thinking (what Bateson
(2017) calls 'warm data’) hold relevance in the mediation of cultural change and could be a lever
in approaching the broader pattern of thought — the paradigm.

The expanded canvas was used to map mentalité as a 'local’ aspect in the sub-plot of
consumption and waste, a modification that is particularly relevant for designers as cultural
mediators and makers of meaning. As the intermediary between the production and
consumption of goods, designers mediate both the act of consumption and the

creation of waste. In the practices surrounding waste, meaning is made ideologically — initially
through a disposable mindset that values convenience (Wallace, 2020a). A single-use plastic
bottle is meaningful in its provision of hydration (enacted through the practice of drinking) and
through its convenient delivery system/disposable packaging (encapsulated through the waste).
If these aspects are obscured when mapping, designers’ capacity to identify and leverage them
is limited. By foregrounding mentalité through an additional level, cultural frames — in this
example, disposability and convenience — can be made explicit. Making these cultural frames
more targetable can inform approaches to cultural mediation outside of consumer culture. This
was noted in two design projects and multiple mapping exercises.

Recognising how ideologies affect thinking during mapping and analysis can also aid in the



identification of possible ontological crossovers and permits a helpful alteration of the lenses
used during analysis. Geels (2010) suggests that these ontological crossovers and adjacencies to
social theories add to the perspectives gained from the MLP by extending the view of transitions
across multiple ontologies. This indicates the mentalité’s significant impact (for the observer and
the observed) and could be identified as a ‘locking mechanism’ (Page, 2006; Seto et al., 2016) in
both the landscape where it contributes to paradigms, and in the regime where it plays out
through norms. This research argues that the mentalité’s potential to ‘lock down’ activity in both
levels warrants more explicit representation in MLP canvases to reflect this effect and more
clearly communicate the cultural role played by people within systems.

Using the expanded MLP canvas for problem articulation and identifying leverage points

In CAS approaches it is understood that wicked problems can be too complex to be fully
known/mapped and in this sense, all systems maps are flawed (or rather, works-in- progress).
This approach calls for practitioners to articulate problems enough to find leverage points, often
producing maps that are informed but incomplete. Actions are generally taken through safe-fail
experiments which are ‘good enough for now and safe enough to try’ (Priest et al., 2021, p.34),
providing small-scale ways forward that avoid catastrophic impact. Figure 2 presents a reflective
doodle (sketched by the author) using the expanded MLP canvas to articulate the consumption
and waste problem. It is presented here to demonstrate a designerly use of the canvas that
though incomplete, is informed by research, generative discussions and mapping exercises in
workshops from the Rethink Rubbish project.

During mapping, cultural frames emerged in the mentalité level alongside possible catalysts in
the niche, both with potential for mediation through experiments influencing attitudes to waste.
Though incomplete, the map articulated enough of the problem to inform safe-fail prototypes
that aimed to cultivate the cultures of care and respect that are integral to healthy communities.
Experiments in waste prevention and conscious consumption were co-created with children
aged 5-12 with varying degrees of success. Each revealed the tension between the niche and
regime norms which continually threatened initiatives, highlighting the importance of multi-level
approaches in activating transitions.



Figure 2 A reflective doodle exploring the consumption and waste problem using the expanded
MLP canvas with SPT and DT (originally presented in the author’s PhD)
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The author revisited this map (see Figure 3) to re-examine the problem and the potential for
transitions pathways arising from destabilisation caused by the COVID-19 pandemic (details
viewable in an interactive canvas at https://netzerolab.org/mlp). This map indicates the rise of
waste in homes prompted by increased reliance on online shopping and a re-emergence of the
‘citizen-consumer’, called to duty to stimulate the economy. A care-culture was noted as
possible — despite the rise in fascism — as was the potential for climate action in post-pandemic
responses. The map explored new pathways for circular economies in the niche to penetrate the
regime and informed the co-creation of multiple safe-fail experiments through the author’s
living lab. The experiments benefited from ontological considerations that co-create new (and
multiple) ways of being in the world, mediated through land care, sustainable everyday
practices, cultural shifts and policy support. The detail is not prescribed, but mapping helped
locate where such a pathway might situate. This prompted multiple rounds of provocations

presented as 'how might we’' (HMW) questions that explore what might be possible at each
entry point (see Figure 4).

These canvases used the MLP, SPT and DT to map problems and observe the relationships and
impacts stemming from activity in the ecology, landscape, mentalité, regime and niche levels,
highlighting the role mentalité plays. Outcomes are subject to influence across the MLP levels
however it was noted that explicitly mapping ecology and mentalité increased the visibility of
these aspects and aided analysis and identification of leverage points across the levels. By
mapping the more granular aspects of mentalité, cultural mediation could also be explored as
an entry point to inform approaches in design for transitions.



Figure 3 A reflective doodle exploring the impact of COVID-19 on the consumption and waste
problem. Close-up detail: a web of shopping practices, their contribution to

post-consumer waste and a possible leverage point for designers to contribute through
implementations of circular economies as part of a COVID-19 response
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Figure 4 Using the MLP, SPT and DT to identify multi-level leverage points for designers in a
circular economy implementation as part of an approach to the consumption and waste
problem. This figure presents round one of a multi-round process. Additional rounds of HMW

questions are posed for selected leverage points to explore the granular details of interventions,
with each round using the MLP canvas to help visualise the multi-level, multi-stage nature of the

approach
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Comparative mapping of social practices using the MLP canvas
Studying historical emergence within systems offers insights into how change might be activated
in the future: as neither top-down nor bottom-up, but rather, a blend of both. Despite the
knowledge that systems tend to change slowly, embedded in these systems is a plethora of
practices that tend to be relatively stable but can change rapidly. Practices are recursive and
mediated culturally, providing designers (as cultural mediators) with an immediate leverage
point — particularly designers who are sensitive to the potential for ontological design

approaches that are necessary in the enactment of change (Escobar, 2018; Fry, 2009, 2011, 2013,
2020; Willis, 2006). Using the MLP in conjunction with SPT allows additional insights into how
practices can catalyse change in a multi-level, multi-stage approach.

SPT and Kossoff's (2011) Domains of the Everyday focus on aspects of daily life that are
performed habitually and contribute to larger societal problems in regimes and landscapes. As
the global population continues to grow, what seems like a ‘little thing’ (for example, individual
use of single-use plastic) combines across the system to create something of significance (for
example, microplastic pollution). This is visible in the waste problem, where the combination of



powerful players pushing plastics into everyday life and an ‘I'm just one person’ attitude towards
single-use and disposable items has a cumulative impact. Shove and Walker (2010) argue that
everyday practices are underrepresented in the MLP, which adopts a telescopic view, as
opposed to SPT which is more microscopic in its approach. Geels (2010) has also acknowledged
the benefit of considering the MLP in conjunction with social theories. Understanding how these
theories relate before designing interventions aimed at changing behaviours is crucial, and the
relational nature of social practices and the MLP will become more evident as this discussion
continues.

Social practices mediate relations between images, skills and materials, and are performed in a
repetitive fashion which leads to their stabilisation as social norms (Shove et al., 2005; Warde,
2005). For example, brushing our teeth involves an understanding or mental image of what it
means to have clean teeth, combined with the skills to perform the act of brushing, and the
materials or tools needed to brush. A change to any one of these aspects can create a ripple
effect in the practice (Gram-Hanssen, 2011). For example, brushing with your non-dominant
hand due to a broken arm might alter what is deemed acceptable or achievable as an image of
clean teeth, as clumsy brushing skills might fail to brush as thoroughly. Frustration from this
clumsiness might prompt a reconsideration of what constitutes a suitable material for brushing
your teeth and could lead to the purchase and use of an electric toothbrush. Similarly, changing
from a squeeze-tube of toothpaste to a charcoal-based tooth powder creates ripple effects as
the skill of brushing your teeth must be altered in order to get tooth powder into your mouth
without making a powdery-black mess. The likelihood of staining caused by charcoal can
increase the need to clean-up a sink after brushing, which might lead to a location change for
tooth brushing for example from the bathroom to the laundry, where mess might be less of a
concern. Using tooth powder changes other skills and materials too — a scoop might be needed
to get the powder from its package to your mouth and an extra cleaning cloth might be used to
mop up any charcoal stains. Social norms of cleanliness have stabilised toothbrushing practice in
the regime, however changes to the image, skills or materials of toothbrushing can alter the
consumption patterns surrounding the practice, which impacts the surrounding systems of
production and waste (see Figure 5). Though the simple act of toothbrushing feels personal,
individual, and small, mapping it using the MLP canvas can track it horizontally using SPT and
vertically using the MLP to reveal its scale and relationships across levels and systems.

Figure 5 merges the telescopic view of the MLP with the more granular view of SPT to show how
an individual practice can span multiple levels and be connected across multiple systems/sub-
systems. To communicate the impact of changes to a practice two ways of toothbrushing sit
side-by-side to invite comparative analysis. Way one is the dominant ‘'normal’ practice, using a
disposable plastic toothbrush and tube of toothpaste. Way two uses a compostable bamboo
toothbrush and tooth powder, thereby altering the image, skills and materials in the practice.
Arrow-clusters indicate some niche aspects of the practice are shifting, evidenced by the shelf
presence of these alternative materials in mainstream Australian supermarkets. Mapping
practices in this way reveals the ripple effects created by behaviour change. The canvas can also
facilitate ontological design processes by examining incremental changes in practices as part of
transition pathways.



Figure 5 Using reflective doodling to map variations on the practice of toothbrushing (modified
from original presentation in the author’s PhD). Close-up detail: the regime/niche of ‘way two’,

showing how changing the image, skills, materials in a toothbrushing practice has a ripple effect
that straddles multiple levels
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Representing the MLP as a holarchy

Geels describes how the 'nested character of [the MLP’s] levels, means that regimes are
embedded within landscapes and niches within regimes. Novelties emerge in niches in the
context of existing regimes and landscapes with its specific problems, rules and capabilities’
(2002, p.1261). In transition design literature (Kossoff et al., 2015) systems thinking complements
this understanding (drawing particularly from Capra and Luisi, 2014; Koestler, 1975; Robertson,
2015; and Wilber, 2015) and offers the language of ‘holons’ (parts of) and ‘holarchies’ (wholes) to
describe such nesting. This draws on living systems principles where hierarchical aspects are
viewed as scales of systems rather than higher/lower levels of control, however Kossoff et al.
recognise the incomparability of living systems and STSs in relation to socio-technical change.
The compartmentalisation in the STS misaligns with the openness of human experiences in
everyday life. Instead, they argue for the integration of Kossoff's (2011) framework for the
Domains of the Everyday, which informs this research in its multi-level situation of everyday life.
This adopts a ‘whole system’ approach to uses of the MLP, which is argued by Kossoff et al. as
necessary for decompartmentalising STSs. Embracing this relationality also recognises the
intersections of social practices across scales in systems. Kossoff et al. describe how home food
preparation, a food market and agriculture represent different scales in the food system and
how niche activity can nest in each of these scales. Conceptualising the MLP in this way accounts
for the feeling of wholeness in each level, since holons are both parts of and wholes and can
exist in different scales. Figure 6 visually represents holons of niche activity from the author’s
living lab that nest at different scales in the food system.

Figure 6 Using reflective doodling for storytelling about the MLPh, where niches are nested at
different scales in the system
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Viewing the MLP as a holarchy (MLPh) reflects the penetrability of each layer and their potential
for influence upon one another. Tension between holons is expected as they interact across a
system (holarchy). The niche remains protected but considering it in separation from its 'nest’
denies the inherent relationality between the levels. Considering this using systems theory,
where 'dynamic interaction [is] central in all fields of reality’ (von Bertalanffy in Macy, 1991, p. 86)
suggests visualising the MLP as a holarchy might better represent STS dynamics. Reflection on
Geels' intent to represent a holarchy rather than an ordered system of levels of control (Geels
and Schot, 2010), has prompted further consideration of how the canvas communicates. The
structure provided by columns and rows is helpful during mapping but unintentionally
communicates a hierarchy. It leads readers through a top-to-bottom, left-to-right (Western)
reading process that suggests an order or power of one thing over another, however dynamic
interactions between levels in the MLP occur in a number of ways. The levels are intended to
suggest scale rather than order (Geels and Schot, 2010, p.19) but do not imply geographical
scale. The niche can contain localised activity that is also a global phenomenon, for example,
zero-waste lifestyles are practised in local/personal ways despite being part of global niche
activity. The MLPh canvas aims to reduce the unintended hierarchy in the MLP canvas by using a
non-linear structure and nested shapes.

Transitions rely on clear goals, collaboration, and niche activity that understands its context and
the rising tensions from rules/norms that could impact its traction. In this sense, visually nesting
the niche better represents the dynamic interplay between levels and views them as parts of and
wholes. Figure 6 shows the way niche holons are nested at different scales throughout the
system. This canvas from a food system project in the author’s living lab shows how for example,
the regenerative agriculture niche nests inside a landscape where the overarching paradigm,
economy and culture of conventional agriculture impacts its uptake (see also Figure 8 which
briefly outlines the initiatives in these niche holons).

An example of niche-nesting can also be seen in living labs, where innovation and experimental
activity is typically protected by a lab’s nesting within a regime institution, where
experimentation is supported through funding/insurance/space. The visual nesting in Figures 6~
8 is informed by articulations of nesting from Geels (2002) and Kossoff et al. (2015). The author
also draws on their lived experience to communicate nesting as more reflective of how niches
'look and feel’ in practice. These figures are informed by initiatives from within the author’s living
lab, some of which are outlined in Figure 8.

Storytelling

In an attempt to shift from mapping to storytelling, the MLPh canvas was also used to
communicate a particular aspect of a problem. Figure 9 intends to build on Figure 3 by picking
up one aspect of this map for systems storytelling: the triggering of changes to consumption
practices and the subsequent impact on waste resulting from COVID-19. The background of
Figure 9 displays complex detail with a reduced opacity allowing a simpler narrative to be
foregrounded, revealing that ‘citizen consumers' are shifting to online and bulk shopping
practices and accumulating additional waste in their homes. The canvas shape invites a non-
linear reading of this moment in time. It does not imply a timeline of events, but rather a cluster
of activities occurring simultaneously in different parts of the system.



Figure 7 Communicating niche holons nested at different scales throughout the MLPh
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Figure 9 A reflective doodle of the MLPh exploring changes to consumption and waste practices
catalysed by COVID-19

Reflective doodling often results in simplified canvases created as rapid doodles during
dialogue with other systems practitioners. Bateson's (2017) warm data techniques encourage
observational dialogue and the MLPh has been useful in documenting discussions from which
narratives emerge. This suggests the MLPh holds potential as a storytelling device for capturing
where we are/where we could be and provides another approach for using for the MLP/MLPh
for storytelling that will continue to be explored as this research continues.



Discussion

Explicit contexts

Relational perspectives are communal, place-based and contextual (Escobar, 2018) and
recognise the interconnectedness of things (Dei et al., 2000; Yunkaporta, 2019). Learning from
shared Indigenous knowledges, relational thinking was used to provide explicit context for
people and place during mapping of systems and problems. Explicit interconnectedness and
interdependencies are also key in living systems theory (Miller, 1965) and in the principles of
autopoiesis (Varela et al., 1974) which observe the self- organising nature of living systems.
Recognising ecology as the larger context for STSs clearly positions humanity and our built
systems within a larger, finite, natural context. This place-based view increases the capacity to
identify the STS's impact on nature and where nature impacts the STS, making natural systems
more visible while actors consider the functions/failures of constructed systems. This is relevant
when mapping with anyone unfamiliar with underpinning theories or with those who have a
fragmented relationship with nature. An explicit ecological context could also build eco-literacy
and add to social learning outcomes during co-mapping. Explicit acknowledgement of an
ecology level provides a visible reminder that living systems are the context for STSs, and
conscious consideration must be given to the natural world in mapping, problematisation and
exploration of possible action. We (people) are also nature. To ignore the natural world is also to
deny human-actors of our dual-roles in systems — as custodians in natural systems and as agents
in constructed systems.

Thinking culturally

Designers' application of the MLP, SPT and DT benefits from making cultural frames identifiable
to acknowledge how and where meaning is made. The inclusion of a mentalité level pays
particular attention to the work of designers as cultural mediators. Discussions of thinking in the
MLP often centre around paradigms (a pattern or model of thought) or worldviews (a philosophy
of life or conception of the world) which Geels (2002) outlines as structural and held in the
landscape, and Rosenbloom et al. (2016) describe as socially constructed by actors from the
regime and niche. This research focused on whole system relations to consider the impact of
thinking. Thinking is socially enacted through ideologies (systems of ideas and ideals), mindsets
(attitudes held by people), values (principles that guide our actions and how we apply worth to
things), beliefs (acceptance/denial of something'’s existence) and feelings (how we
react/respond). All are key considerations that influence how the regime is analysed. This is
about how people think and feel about something, and how these thoughts and feelings
influence their construction of meaning. Nowotny's (2005) discussion of symbolic technologies
reveals that ‘culture, the sharing of meaning and the need to communicate... leads to an
increase in complexity’ (2005, p.18), which is demonstrated in the trans-contextual meanings
surrounding waste. Meaning is constructed culturally as convenience, pollution, accessibility,
affluence, poverty, livelihood, energy, movement and more, often in plural and paradoxical ways
that result in increased complexity. There is a tension between the desire to reduce this
complexity and the urge to address it (Nowotny, 2005). How we might feel about waste is also
influenced by contexts including norms, aesthetics and perceived optics — all observable and
described by Bateson (2017) as part of ‘warm data’. Designers must acknowledge and vividly
express the complex roles that people (as cultural thinkers and actors) play in systems to better



understand how messy these roles can be. This is more than social practices enacted recursively
— many different thoughts and feelings are mixed up in this. A cultural view of the MLP and SPT
acknowledges the value in warm data, accepts its messiness and attempts to make sense of it
through iterative and adaptive approaches. Focusing on warm data and cultural enactments of
mentalité might seem more useful in informing design approaches than discourse in the social
sciences or transitions studies, however this also holds value for those outside of design.

Engagement with historical challenges

Attempts to engage with historical challenges in the MLP (Genus and Coles, 2008; Smith et al.,
2010) also informed this research. Of note are challenges associated with the MLP's lack of focus
on socio-cultural aspects and the lack of agreement on functional distinctions between levels as
conceptual or empirical (Genus and Coles, 2008). In responses to issues of agency, Geels and
Schot (2007) recognise the benefits of multi- paradigm approaches and describe how agency is
conceptualised differently using different paradigms. They outline the MLP as a global model
that is less attentive to the role of actors while acknowledging that this limits the MLP’s ability to
reflect 'different "local’ subplots’ (2007 p.415). Research from Rosenbloom et al. (2016) pays
attention to actors and their capacity to carry ‘storylines’ about innovations in energy
technologies. They describe how actors use content and context to create narratives about
incumbent technology selectively and discursively, and how competing framings of niche activity
creates tensions between their perceived legitimacy/illegitimacy. Descriptions of storylines as
‘repertories of language for meaning-making... and strategic tools' (2016, p.1278) connects to
an often-lacking socio-cultural aspect of transitions, the influence of storytelling and meaning-
making, which is highly relevant for designers. They conclude that ‘the landscape may be largely
socially constructed... interpreted and made meaningful through the actions of agents operating
in the niche or regime seeking to advance their perceived interests’' (2016, p.1286). This suggests
an influential role is played by actors’ mentalité in landscape construction, perceptions of niche
innovation and the enactment of agency to support/stifle activity, thereby indicating a
usefulness in making the mentalité more explicit and targetable. Though activity in the levels of
ecology and mentalité was observable during mapping in this research, the observations were
not part of an empirical study so the question of whether levels are conceptual or empirical
remains. The canvases developed in this research attempted to engage with challenges in
reflecting socio-cultural aspects of transitions by using additional levels to represent local
aspects that focus ‘on the micro ideas, decisions, actions or events of particular developmental
episodes’ (Poole and Van de Ven, 1989 p.643) and global aspects in ecology as the context for
STSs. Making both more explicit appears to have benefits when using the MLP for problem
articulation, identification of leverage points and storytelling.

Ontological considerations

Ontological considerations are ‘concerned with the nature and agency of design’ (Willis, 2006,
p.70) and underpin aims to co-create new, pluriversal ways-of-being (Escobar, 2018). This
approach also has alignments with Kuijer's (2014) use of practices as a unit of design. Geels
(2010) describes ontological interconnections in the origins of the MLP, which drew on
interpretivism/constructivism (actors engaged in continuous sensemaking) and evolution theory
(heterogenous actors). Geels indicates benefits to considering power structures (2010, pp.504—
505), | would argue their consideration is necessary as overlooking the role of power fails to
engage with a system's true dynamics. A conflict ontology can be identified in the different



ideologies governing actors in the regime and niche, seen for example through niche social
movements’ struggle against dominant ideologies in the regime. This struggle is particularly
relevant to ever-present issues of power relations and plastics, where vested interests in fossil
fuels continue to inhibit implementations of circular economies despite a strong niche
movement and clear pathways into the regime. Ignoring power relations limits actors’
understanding and impacts their subsequent actions. Avelino's (2017) reframing of the MLP
through a lens of power reveals the multiple dimensions of power and (dis)Jempowerment at play
in systems. Viewing the MLP this way reveals how attempts at systemic change that fail to
address dominant power structures also accept a future that includes the continued oppression
of billions of people and animals, and a persistent extraction of natural resources and
domination over ecology.

Applications in design

The presented canvases have been applied into real-world design for transition projects (in
waste and food) that commenced in the author’s PhD and continue through their living lab.
Canvases have been used for independent and group mapping exercises to articulate wicked
problems in the living lab and through the author’s teaching. In each setting the canvases were
flexible enough to map both the telescopic view from the MLP and the macroscopic views from
SPT and have been used in conjunction with DT to apply each of these theories in ways that can
inform design approaches. It was noted that the MLP's telescopic view made the systemic
impact of concentrations of practices (norms) more visible, permitting deeper analysis and
insights into the impact of a practice using SPT and DT. The columns provided a structure for
investigating the temporality of problems and/or the impact of altering practices, creating
multipurpose canvases for mapping and reflective doodling. The designerly ‘code’ embedded
within sketching/drawing processes provides a means of communication for what might be
difficult to otherwise verbalise (Cross, 2006). Explorations of the MLPh attempted to
communicate the MLP in ways that are useful for those who are exploring transitions
conceptually, focusing on problems more tactically and/or engaging in systems storytelling.

Conclusion

This research explored a use of the MLP combined with SPT and DT and presented canvases
that aid in problem articulation and leverage points identification in design approaches. It has
drawn on literature at a multi-disciplinary intersection to expand on the toolkits used in CAS
approaches and by designers in design for transitions. Discussion of the canvases has
demonstrated their usefulness in design research and practice, where their use has aided the
understanding of problems and potential action pathways in complex engagements. The
multiple (and staged) uses for each canvas can advance design thinking at various points of
exploration and ideation and offer a new way to engage with the MLP for mapping, analysis and
storytelling by making cultural and ecological aspects explicit. Using the same canvas to explore
systems, problems, feedback loops, practices, and leverage points provides an underlying
structure upon which multi-level patterns can emerge. The canvases act as thinking tools that
can help inform the multi-level, multi-stage approaches that contribute to ‘solution ecosystems’.
They provide space for the complexity in problems to be visualised (both temporally and
through their relationships) and for potential approaches to these problems to be explored with
increasing granularity. The MLPh canvases also offer a conceptual reimaging of the visual ‘form’



of the MLP as a holarchy, which complements the MLP's linear view by prompting non-linear
thinking and inviting engagement with the ‘all at once-ness’ of complexity in systems/problems.

The canvases are presented here to catalyse further thinking about systems communication and
the role designers might play in sustainability transitions, however the usefulness of these
canvases extends beyond these projects and the field of design. Those engaging with
sustainability transitions from other fields can also benefit from mapping activity across
ecological and cultural levels to expand their sensitivity to the roles of people and place in
transitions. While this research used the MLP to examine consumption, waste and food as part
of the domains of everyday life (Kossoff, 2011) the MLP canvases could add value in other
domains including work, education, health, and policy. The MLP and MLPh canvases provide a
framework for examining the complex/wicked nature of many social and ecological injustices
that are enacted across these domains. In fields such as community development and social
services, social injustices could be made more visible and targetable by exploring their complex
nature alongside the mindsets and beliefs that underpin them. And in other fields such as urban
planning/built environments, health/medicine and farming/fishing/forestry a sensitivity to
impacts on living systems and to the attitudes and values leading to inequities in access to
affordable housing, green spaces, healthcare, food could be developed. Such a sensitivity could
help locate leverage points where the relationships between healthy ecosystems and healthy
humans can be strengthened and inequities can be addressed. Development of the visual
communication of the MLP and MLPh continues alongside design experiments in the author's
living lab and engagement with the framework and its practical application in projects
continues. Documenting these applications through case studies is an area for future focus.

Acknowledgements

This research benefits from shared Indigenous knowledges (Aboriginal and South American) and
the author acknowledges their privilege in working with these knowledges and thanks all who
have shared so openly. Particular thanks go to the Kaurna community in South Australia, and to
Ngutu College, who opened their doors (and hearts) to our living lab. This research is supported
by Net Zero Lab and Ngutu College. Its initial ideas were incubated during PhD supervision
provided by Robert Crocker and Cameron Tonkinwise; the author is grateful to both for their
support during the PhD. This paper was greatly improved through dialogue with peers from the
author’s living lab and thanks to the insightful comments from three anonymous reviewers. The
author is appreciative of their time in reading and commenting on the first draft.

References

Alcott, B. (2005) “"Jevons’ paradox’, Ecological Economics, Vol. 54, No. 1, pp.9-21. Ashby, W.R.
(1961) An Introduction to Cybernetics, Chapman and Hall Ltd., London, UK.Bateson, N. (2017)
Warm Data, International Bateson Institute, Sweden.

Baudrillard, J. (1998) The Consumer Society: Myths and Structures, SAGE Publications, London.
Boehnert, J. (2018) Design, Ecology, Politics: Towards the Ecocene, Bloomsbury Publishing,
London, UK.



Borkar, A., Dahle, C.L,, Bent, D., Evans, L., Jain, M., Fisher-Martins, S. and Hassan, Z. (2020)
The Gigatonne Strategy: How Can We Reduce Global Emissions by One Billion Tonnes of CO2e
aYear?

Bourdieu, P. (1984) Distinction: A Social Critique of the Judgement of Taste, Harvard University
Press, Cambridge, Mass.

Buchanan, R. (1998) "Twentieth century design’, Journal of Design History, Vol. 11, No. 3,
pp.259-263.

Castellani, B. (2018) Map of the Complexity Sciences, Retrieved from https://www.art-
sciencefactory.com/complexity-map_feb09.html

Ceschin, F. and Gaziulusoy, I. (2016) ‘Evolution of design for sustainability: from product design
to design for system innovations and transitions’, Design Studies, Vol. 47, pp.118-163.

Crocker, R. (2013) ‘From access to excess: consumerism,'compulsory’ consumption and
behaviourchange’, Motivating Change: Sustainable Design and Behaviour in the Built
Environment, Routledge, pp.43-64.

Cross, N. (2006) Designerly Ways of Knowing, Springer, London.

Dei, G.J., Hall, B.L. and Rosenberg, D.G. (2000) Indigenous Knowledges in Global Contexts:
Multiple Readings of Our World, ERIC.

Dubberly, H. and Pangaro, P. (2019) ‘Cybernetics and design: conversations for action’, Design
Cybernetics, Springer, Cham, Switzerland, pp.85-99.

Eggers, W. and Muoio, A. (2015) ‘Wicked opportunities’, Business Ecosystems Come of Age,
pp.31-42.

Escobar, A. (2018) Designs for the Pluriverse: Radical Interdependence, Autonomy, and the
Making of Worlds, Duke University Press, North Carolina, USA.

Forester, J. (1999) The Deliberative Practitioner: Encouraging Participatory Planning Processes,
MIT Press, Massachusetts, USA.

Forester, J. (2013) ‘On the theory and practice of critical pragmatism: deliberative practice and
creative negotiations’, Planning Theory, Vol. 12, No. 1, pp.5-22, doi: 10.1177/14730
95212448750.

Forester, J. (2017) ‘Three practices of humanism and critical pragmatism’, Plan. Theory Pract.,
Vol. 18, No. 2, pp.309-315.

Froese, T. (2010) 'From cybernetics to second-order cybernetics: a comparative analysis of their
central ideas’, Constructivist Foundations, Vol. 5, No. 2).

Fry, T. (1988) Design History Australia: A Source Text in Methods and Resources, Hale and
I[remonger.

Fry, T. (2009) Design Futuring: Sustainability, Ethics and New Practice. Bloomsbury Academic,
London.

Fry, T. (2011) Design as Politics. Berg, Oxford.

Fry, T. (2013) Becoming Human by Design, A & C Black.

Fry, T. (2020) Defuturing: A New Design Philosophy, Bloomsbury, London.

Geels, F.W. (2002) ‘Technological transitions as evolutionary reconfiguration processes: a multi-
level perspective and a case-study’, Research Policy, p.31.

Geels, F.W. (2005) ‘Processes and patterns in transitions and system innovations: refining the co-
evolutionary multi-level perspective’, Technological Forecasting and Social Change, Vol. 72,
No. 6, pp.681-696.

Geels, F.W. (2010) ‘Ontologies, socio-technical transitions (to sustainability) and the multi-level
perspective’, Research Policy, Vol. 39, No. 4, pp.495-510.



Geels, F.W. (2011) ‘The multi-level perspective on sustainability transitions: responses to seven
criticisms’, Environmental Innovation and Societal Transitions, Vol. 1, No. 1, pp.24-40,doi:
10.1016/j. eist.2011.02.002.

Geels, F.W. (2018) 'Disruption and low-carbon system transformation: progress and new
challenges in socio-technical transitions research and the multi-level perspective’, Energy
Research and Social Science, Vol. 37, pp.224-231.

Geels, F.W. and Schot, J. (2007) ‘Typology of sociotechnical transition pathways’, Research
Policy, Vol. 36, No. 3, pp.399-417.

Geels, F.W. and Schot, J. (2010) "The dynamics of transitions: a socio-technical perspective’,
Part 1in Grin, J., Rotmans, J., and Schot, J., in collaboration with Geels, F., and Loorbach, D.
Transitions to Sustainable Development New Directions in the Study of Long Term
Transformative Change, Routledge, New York.

Genus, A. and Coles, A-m. (2008) ‘Rethinking the multi-level perspective of technological
transitions’, Research Policy, Vol. 37, No. 9, pp.1436-1445.

Giddens, A. (1984) The Constitution of Society: Outline of the Theory of Structuration, Univ of
California Press, California, USA.

Glanville, R. (2009) ‘A (cybernetic) musing: design and cybernetics’, Cybernetics and Human
Knowing, Vol. 16, Nos. 3-4, pp.175-186.

Gram-Hanssen, K. (2011) ‘Understanding change and continuity in residential energy
consumption’, Journal of Consumer Culture, Vol. 11, No. 1, pp.61-78.

Hargreaves, T., Longhurst, N. and Seyfang, G. (2012) Understanding Sustainability Innovations:
Points of Intersection between the Multi-Level Perspective and Social Practice Theory.
Hargreaves, T., Longhurst, N. and Seyfang, G. (2013) ‘Up, down, round and round: connecting
regimes and practices in innovation for sustainability’, Environment and Planning A, Vol. 45, No.
2, pp.402-420.

Hassan, Z. (2014) The Social Labs Revolution: A New Approach to Solving our Most Complex
Challenges, Berrett-Koehler Publishers, California, USA.

Irwin, T. (2015) ‘Transition design: a proposal for a new area of design practice, study, and
research’, Design and Culture, Vol. 7, No. 2, pp.229-246.

lrwin, T. (2018) ‘'The emerging transition design approach’, Paper Presented at the Design
Research Society, Limerick.

lrwin, T. and Kossoff, G. (2017) Mapping Ojai's Water Shortage: A Workshop.

Irwin, T., Tonkinwise, C. and Kossoff, G. (2015) ‘Transition design: an educational framework for
advancing the study and design of sustainable transitions’, Paper Presented at the 6th
International Sustainability Transitions Conference, University of Sussex, Brighton.

Jevons, W.S. (2007) The Coal Question, Punoa Kaaccuk.

Julier, G. (2008) The Culture of Design, 2nd ed., Sage, Los Angeles, London.

Kinsella, E.A. (2007) ‘Embodied reflection and the epistemology of reflective practice’, Journal of
Philosophy of Education, Vol. 41, No. 3, pp.395-409.

Kossoff, G. (2011) ‘Holism and the reconstitution of everyday life: a framework for transition to a
sustainable society’, Grow Small, Think Beautiful: Ideas for a Sustainable World From
Schumacher College, pp.122-142.

Kossoff, G., Tonkinwise, C. and Irwin, T. (2015) Transition Design: The Importance of Everyday
Life and Lifestyles as a Leverage Point for Sustainability Transitions, p.25.

Krippendorff, K. (2019) ‘The cybernetics of design and the design of cybernetics’, Design
Cybernetics, Springer, pp.119-136.



Kuijer, S. (2014) Implications of Social Practice Theory for Sustainable Design, TU Delft,Delft
University of Technology.

Lancaster, K.J. (1966) ‘A new approach to consumer theory’, Journal of Political Economy,Vol.
74, No. 2, pp.132-157.

Lees-Maffei, G. (2009) ‘The production—consumption-mediation paradigm’, Journal of
DesignHistory, Vol. 22, No. 4, pp.351-376.

Macy, J. (1991) Mutual Causality in Buddhism and General Systems Theory: The Dharma of
Natural Systems, Suny Press, New York, USA.

Manzini, E. and Rizzo, F. (2011) ‘Small projects/large changes: participatory design as an
openparticipated process’, CoDesign, Vol. 7, Nos. 3-4, pp.199-215.

Meadows, D. (1999) Leverage Points, Places to Intervene in a System.

Miller, J.G. (1965) ‘Living systems: basic concepts’, Behav Sci., Vol. 10, No. 3, pp.193-237,
doi: 10.1002/bs.3830100302.

Nowotny, H. (2005) ‘The increase of complexity and its reduction: emergent interfaces between
thenatural sciences, humanities and social sciences’, Theory, Culture and Society, Vol. 22, No. 5,
pp.15-31.

Page, S.E. (2006) 'Path dependence’, Quarterly Journal of Political Science, Vol. 1, No. 1, pp.87-
115.

Plumwood, V. (2002) Environmental Culture: The Ecological Crisis of Reason. Routledge,
London.

Poole, M.S. and Van de Ven, AH. (1989) ‘Toward a general theory of innovation processes’,
Research on the Management of Innovation: The Minnesota Studies, Vol. 637, p.662.

Priest, J., Bockelbrink, B. and David, L. (2021) A Practical Guide for Evolving Agile and Resilient
Organizations with Sociocracy 3.0 [2021-02-11].

Raworth, K. (2017) Doughnut Economics: Seven Ways to Think Like a 21st-Century Economist,
Chelsea Green Publishing, Vermont, USA.

Rittel, HW. and Webber, M.M. (1973) ‘Dilemmas in a general theory of planning’, Policy
Sciences, Vol. 4, No. 2, pp.155-169.

Rosenbloom, D., Berton, H. and Meadowcroft, J. (2016) ‘Framing the sun: a discursive approach
tounderstanding multi-dimensional interactions within socio-technical transitions through the
case of solar electricity in ontario, Canada’, Research Policy, Vol. 45, No. 6, pp.1275-1290.
Schon, D.A. (1983) Reflective Practitioner: How Professionals Think in Action. Basic Books,
New York.

Schot, J. and Geels, F.W. (2007) ‘Niches in evolutionary theories of technical change’, Journal of
Evolutionary Economics, Vol. 17, No. 5, pp.605-622.

Seto, K.C., Davis, S.J., Mitchell, R.B., Stokes, E.C., Unruh, G. and Urge-Vorsatz, D. (2016) ‘Carbon
lock-in: types, causes, and policy implications’, Annual Review of Environment and Resources,
Vol. 41, pp.425-452.

Shove, E. and Pantzar, M. (2005) ‘Consumers, producers and practices: understanding the
invention and reinvention of nordic walking’, Journal of Consumer Culture, Vol. 5, No. 1, pp.43-
64.

Shove, E. and Walker, G. (2010) ‘Governing transitions in the sustainability of everyday life’,
Research Policy, Vol. 39, No. 4, pp.471-476.

Shove, E., Pantzar, M. and Watson, M. (2012) The Dynamics of Social Practice: Everyday Life and
How It Changes, Sage, London, UK.

Smith, A., Vof3, J-P. and Grin, J. (2010) ‘Innovation studies and sustainability transitions: the allure



of the multi-level perspective and its challenges’, Research Policy, Vol. 39, No. 4, pp.435-448.
Spaargaren, G. (2011) ‘Theories of practices: agency, technology, and culture: exploring the
relevance of practice theories for the governance of sustainable consumption practices in the
new world-order’, Global Environmental Change, Vol. 21, No. 3, pp.813-822.

Swann, C. (2002) 'Action research and the practice of design’, Design Issues, Vol. 18, No. 1,
pp.49-61.

Thorpe, A. (2012) Architecture and Design Vs. How Design Activism Confronts Growth,
Routledge.,

Van der Veer, R. (1996) ‘The concept of culture in vygotsky's thinking. Culture and Psychology,
Vol. 2, No. 3, pp.247-263.

Varela, F.G., Maturana, H.R. and Uribe, R. (1974) 'Autopoiesis: The organization of living
systems, its characterization and a model’, Biosystems, Vol. 5, No. 4, pp.187-196.

Vygotsky, L.S. (1997/1920) The Collected Works of LS Vygotsky: Problems of the Theory and
History of Psychology (Vol. 3), Springer Science & Business Media.

Wallace, N. (2020a) Creating Change: A Case Study of Transformation, from ‘Making Greener
Things' Towards ‘Design for Transitions, Doctor of Philosophy), University of South Australia.
Wallace, N. (2020b) ‘Thinking while drawing and drawing to think: exploring the critical reflective
practice of ‘reflective doodling”, Paper Presented at the DRS2020, Brisbane, Australia.

Warde, A. (2005) ‘Consumption and theories of practice’, Journal of Consumer Culture, Vol. 5,
No. 2, pp.131-153.

Wiener, N. (1948) Cybernetics Or Control and Communication in the Animal and the
Machine.

Cambridge Et Hermann.

Willis, A-M. (2006) ‘Ontological designing’, Design Philosophy Papers, Vol. 4, No. 2, pp.69-92.
Willis, A-M. (2015) ‘Transition design: the need to refuse discipline and transcend
instrumentalism’, Design Philosophy Papers, Vol. 13, No. 1, pp.69-74.

Woodham, J.M. (1997) Twentieth Century Design (Vol. 5), Oxford Paperbacks.

Yunkaporta, T. (2019) Sand Talk: How Indigenous Thinking Can Save the World, Text Publishing,
Melbourne, Australia.

Zimmerman, B., Lindberg, C. and Plsek, P. (1998) ‘A complexity science primer: what is
complexity science and why should | learn about it', Adapted From: Edgeware: Lessons From
Complexity Science for Health Care Leaders, VHA Inc., Dallas, TX.

Zivkovic, S. (2013) ‘Local government as a facilitator of systemic social innovation’, Paper
presented at the Proceedings of the 3rd National Local Government Research Forum,
Broadway, Australia.

Zivkovic, S. (2015) ‘A complexity based diagnostic tool for tackling wicked problems’,
Emergence: Complexity and Organization, Vol. 17, No. 4, pp.1-12.

Zivkovic, S. (2018) ‘'Systemic innovation labs: a lab for wicked problems’, Social Enterprise
Journal, Vol. 14, No. 3, pp.348-366.



