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1 
Introduction 

Our societies’ established ways of living have generated adverse conse-
quences, pushing persistent and wide-ranged problems in expanded ge-
ographies in various ways and dismantling human, non-human and plan-
etary well-being. Multiple earth systems are pushed out of their limits, 
resulting in the loss of biodiversity, instability in ecosystems, pollution 
and climate change (Rockström et al., 2009; Steffen et al., 2015). In rela-
tion to this, the unhealthy and unjust distribution of ecological, social and 
material resources has increased; consequently, health, poverty and ine-
quality issues have intensified (IPBES, 2019; Raworth, 2017). If we, as 
global societies, are to avoid adding to the irreversible trajectories already 
created by our current ways of living, we need to make impactful inter-
ventions in the systems that we have built to meet our needs and alter the 
cultures and practices that shape how we settle within the world.  

Day by day, more product and service solutions and technical innova-
tions are being developed to support sustainable and low-carbon life-
styles, to produce and use renewable energy or to utilise waste as a re-
source. Nevertheless, applying these solutions to real-world contexts and 
forming sustainable settlements and lifestyles continue to be some of the 
major challenges of our time. Settlements and lifestyles are difficult to 
change. Due to their material substance and their concrete entanglement 
with the systems, practices and cultures within which they are situated, 
the transformation of settlements can be subject to strong system lock-
ins, path dependencies and social inertia (Geels and Schot, 2007; Grin et 
al., 2010). Formed from the nexus of multiple systems encompassing 
technical, social, ecological and institutional domains, settlements (re-
gardless of their scale) encapsulate the complexities of sustainability 
transitions. For instance, in cities, slight changes in the policies and sys-
tems of transportation can immensely affect the behaviour, practices and 
habits of citizens (Cass et al., 2018). From another perspective and on 
another scale, the infrastructures of housing complexes can only be al-
tered from within urban regulations and policies and these alterations 
should align with the social practices and cultural perceptions of local 
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communities. The transformation of settlements is considered to be en-
tangled with systems change. The transformations of settlements, at the 
scales of neighbourhoods, cities and regions, reflect the systemic com-
plexities, the multi-scalar challenges, and the power and actor constella-
tions of sustainability transitions (Nevens et al., 2013; Horlings, 2015; 
Coenen et al., 2012). For this reason, settlements are relevant venues for 
learning about and experimenting with the dynamics, challenges, hinder-
ers and enablers of change. Eventually, the transformation of settlements 
has become a matter of sustainability transitions in addition to being a 
matter of design (Loorbach et al., 2017; Wolfram and Frantzeskaki, 
2016). In this thesis, I focus on the community efforts of transforming 
settlements and examine how these efforts, which are coupled with de-
sign and oriented towards sustainability transitions, initiate learning and 
change across contexts, actors and scales that are beyond the boundaries 
of their local settings. 

1.1 A brief look into sustainability transitions 

Sustainability transitions signal the need for deliberating essential recon-
figurations in socio-institutional, socio-technical and socio-ecological 
systems (Loorbach et al., 2017; Hölscher et al., 2018). However, deliver-
ing changes of such scale and complexity is difficult to explore and estab-
lish from within conventional approaches of change-making. Conven-
tional change-making commonly operates within hierarchical, linear and 
highly time-consuming flows of information and decision-making 
(Hjorth and Bagheri, 2006). The linear flow of information and action 
amongst societal sectors (such as from science to policy and then onto 
industry and policy) remains a slow and ineffective way of delivering the 
urgent changes that are needed. Building knowledge about change, for-
mulating strategies and policies, implementing actions and observing 
change outcomes cannot be sequentially attained tasks, as if different as-
pects of sustainability issues could be solved by different domains of ac-
tion and knowledge. On the contrary, sustainability transitions need to 
be approached from within holistic perspectives and integrative efforts 
which allow multiple sectors and actors to engage in change-making col-
laboratively (Ravetz, 2006; Wittmayer and Schäpke, 2014; Miller et al., 
2014; Fazey et al., 2018, 2020). Transitions, then, necessitate new ap-
proaches which can engage different parties (including those of civil so-
ciety, policy, industry, business, markets and research) in collaborative 
knowledge production and decision-making for transitions (Schäpke et 
al., 2018; Lang et al., 2012; Moser, 2016; Avelino and Wittmayer, 2016; 
Frantzeskaki et al., 2012). In other words, there is a need to bring each 
and every part of our societies on board, integrate different domains of 
knowledge and build collaborative cultures of thinking, organising and 
acting in order to establish the comprehensive, multi-domain and multi-
scalar changes that sustainability transitions encompass.  
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Building up novel perspectives and approaches for change inevitably 
includes challenging the predominant paradigms and narratives of 
change – the deep frames of reference. Research highlights that one of 
the most impactful leverage points for delivering transformative change 
corresponds to the deep frames of reference that shape and orient the 
discourses and, consequently, the actions of sustainability (Meadows, 
1999; Abson et al., 2017). Reflecting on the deep frames of reference that 
define the narratives and orientations of change is key for (re)framing the 
values, goals and futures that sustainability transitions should target and 
for (re)formulating the strategies and actions that can serve these targets. 
Coupled with such continuous reflecting, reframing and (re)acting, tran-
sitions correspond to comprehensive and deep processes of learning. 
Learning is fundamental for challenging the prevailing systems, struc-
tures, practices and cultures of our societies, transforming and reconfig-
uring them on a continuous basis (Grin et al., 2010; Loorbach, 2007; 
Geels and Schot, 2007). Consequently, learning is considered as a key 
concept in transitions as it refers to the mechanisms that capacitate soci-
eties to continue to change, modify, expand and deepen their sustainabil-
ity mindsets and actions. 

Navigating through the complexities, uncertainties and pluralities of 
transitions through learning  
 
Sustainability transitions proceed through the vast complexities of socie-
tal systems, structures, practices and cultures, how they variously inter-
relate and co-evolve. These complexities unfold variously across contexts, 
system levels and scales (Geels and Schot, 2007; Loorbach, 2007). For 
this reason, transitions necessitate situational inquiries, relational per-
spectives and strategic process outlooks in order to formulate impactful 
change actions. Through situational inquiries and relational perspec-
tives, the change dynamics of transitions can be understood both in their 
context specificity and with their relations to the wider webs of change 
(Horlings, 2015; Coenen et al., 2012). In addition to their complexities, 
transitions bear high levels of uncertainty about the implications, risks 
and consequences of change-oriented actions and interventions (Ravetz, 
2006; König, 2018). Furthermore, transitions have high levels of plural-
ity. There is a wide range of perspectives, needs and expectations about 
what sustainability is and how it should be delivered (Blythe et al., 2018). 
For their complexities, uncertainties and plurality, sustainability transi-
tions have no single solution or straightforward path that can be designed 
a priori; sustainability transitions need to be leveraged from multiple en-
try points and steered from within change (Hjorth and Bagheri, 2006). 
For instance, single and isolated interventions which do not engage with 
other efforts, actions and movements of change fail to effectively contrib-
ute to delivering long-term and large-scale changes. Instead of singular 
and short-sighted efforts, transitions require building well-networked 
courses of action and intervention, dynamically and strategically steering 



Introduction 
 

18 

them (Loorbach, 2007; Bos et al., 2015). In such a networked way, actions 
pursued by various actors and sectors can complement each other and 
collectively drive the societal trajectories of change in symbiosis.  

Nevertheless, building well-networked courses of action and interven-
tion is a challenging task. First of all, it is challenging to trace and steer 
the continuously evolving complexities and dynamics of societal change 
processes. Scholars propose multi-level and multi-actor system perspec-
tives, first to build improved understandings of how the social, techno-
logical, institutional, ecological and economic aspects of societies are in-
tertwined and, second, to formulate how these systems might be inter-
vened in from multiple entry points and from within collaborative efforts 
(Geels and Schot, 2007; Loorbach, 2007). These system perspectives are 
useful in making sense of and acting for the conceptual challenges of 
transitions. However, transitions also have application challenges due to 
their complexities, uncertainties and pluralities (Nevens et al., 2013). It 
is challenging to formulate impactful change actions, socially and contex-
tually embed them, mobilise local actors for change and link geograph-
ically dispersed actions and actors so that they can collectively deliver the 
changes that are needed and desired in the face of climate crises (Nevens 
et al., 2013; Coenen et al., 2012). Although the conceptual challenges and 
application challenges of transitions often act as the hinderers of change, 
they also delineate the trajectories of learning and how societal transfor-
mations and sustainability transitions can be accelerated.  

Embracing uncertainties for learning  
 
The uncertainties of sustainability transitions refers to the unprece-
dented outcomes and results that any change action might generate, ei-
ther in the short-term or long-term evolution of systems. One of the rea-
sons for this uncertainty is that we, as humans, can only interpret and act 
for change as much as we can perceive and make sense of the elements, 
processes and relations that comprise the world. However, the world al-
ways bears more complexity than the complexity that we can take in due 
to the limits of our perception and comprehension. There are, and will 
be, unknown, overseen or even unobservable elements and relations that 
are (unintentionally more than intentionally) omitted while producing 
knowledge and action for change (Ravetz, 2006; König, 2018). As a result 
of this limitedly captured complexity, every action formulated and imple-
mented for delivering sustainability transitions is an exploration into the 
complexities of our societies, systems and their change processes. These 
explorations are considered as learning opportunities to challenge the as-
sumptions of how the dynamics of transitions unfold and to reframe the 
actions and strategies that are formulated to steer these dynamics to-
wards sustainability.  
  



Introduction 
 

19 

Embracing pluralities for learning  
 
The pluralities of sustainability transitions refers to the multiplicity of 
evolving perspectives, mindsets, values, meanings, visions, needs and ex-
pectations that the stakeholders of transitions present. Sustainability is-
sues and the strategies, approaches and solutions designed to act on them 
– and even the concept of sustainability itself – can be variously framed 
(Rosenbloom et al., 2016). Such diversity of framings manifests in differ-
ent discourses, paradigms and narratives of change that underpin how to 
think and act for sustainability transitions and which futures and values 
to target (Zolfagharian et al., 2019; Wittmayer et al., 2019; Luederitz, Ab-
son et al., 2017). Scholars argue that this plurality of perspectives and ap-
proaches to sustainability transitions can be useful for building thicker 
understandings of societal change processes and for discovering different 
entry points for change (Shove and Walker, 2007; Rauschmayer et al., 
2015; Cass et al., 2018). Nevertheless, scholars also address that many 
contradictions and tensions emerging in transitions stem from the plu-
rality of the perspectives, and that they need careful work, such as 
through dialogic reflections, constructive debates or negotiation of mean-
ing processes (Frantzeskaki et al., 2012; Beers et al., 2019). When such 
plurality is overseen, it forms barriers to building common ground and to 
aligning forces towards transitions. For this reason, this plurality is con-
sidered a resource for social learning and co-learning; as such, it moti-
vates the formation of networks between multiple transitions actors, ac-
tions and discourses.  

Due to their complexities, uncertainties and pluralities, transitions are 
emergent, dynamic and politically contested phenomena that cannot be 
fully projected or controlled. The conceptual challenges and application 
challenges of transitions variously overlap and surface when it comes to 
designing, planning and implementing change in context. For this rea-
son, in sustainability transitions literature, delivering action in the real 
world in the form of pilots, multi-stakeholder projects and experiments 
is addressed as an impactful way to facilitate change while learning and 
building socially relevant, context-specific and practice-oriented 
knowledge about transitions (Torrens and von Wirth, 2021). On the one 
hand, pilots, projects and experiments applied in real-world contexts 
have the potential to mobilise stakeholders and change agents, and foster 
their collaborative engagement in and commitment to change from the 
very initial stages of their planning (Moser, 2016). On the other hand, 
pilots, projects and experiments have the potential to generate concrete 
impact and outcomes for change in the local realm and beyond by apply-
ing novel transformative actions and interventions in their contexts and 
equipping communities with competences for change (Mitchell et al., 
2015). In short, action in the real world can loosen – partially, if not fully 
– the conceptual challenges and application challenges of transitions.  

Action-led inquiries and design inquiries can be considered as similar 
approaches due to their analogous axiology and epistemology (Cole et al., 
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2005). As per their axiology, they both value the social relevance of an 
inquiry and the practical utility of developed solutions. As per their epis-
temology, they both target learning and building knowledge, along with 
intervening and change-making. Consequently, in this thesis, I propose 
that one way of approaching to transitions from within learning attitudes 
is by means of design – through design experimentation and design par-
ticipation. Design experimentation can be defined as the iterative and 
hands-on processes of exploring how matters of design might be recon-
figured so as to generate impact in favour of sustainability transitions. 
Design participation, on the other hand, can be defined as the processes 
of including actors and sectors in processes of design thinking and doing 
in order to enable the emergence of new perspectives, and to develop en-
hanced strategies and actions for delivering change.  

Hence, the core aim of this research is to tackle how design, with its 
experimental and collaborative modes of inquiry, facilitates learning and 
change in transitions. Towards achieving this aim, I scrutinise, through a 
multiple-case study, the phenomena of design-mediated learning in the 
everyday contexts of transitions where design is utilised in experimental 
and collaborative ways – as well as in informal, diffuse, emergent and 
action-oriented ways – by communities to navigate towards sustainabil-
ity. The case study looks into grassroots community initiatives which, on 
the one hand, strive to design and build sustainable settlements and 
demonstrate alternative lifestyles in their locales, and on the other hand, 
aim at producing knowledge, experience and evidence that can inform 
societal decisions, actions and strategies, and therefore at contributing to 
sustainability transitions at large. 

1.2 Design for sustainability transitions 

Design for sustainability transitions (DfST) is an emerging field of study 
that reconceptualises the roles, scopes, actions, actors and contexts of de-
sign in relation to sustainability transitions (Gaziulusoy and Erdoğan 
Öztekin, 2019; Irwin, 2015). DfST acknowledges the multi-level, multi-
actor and multi-scalar contexts that design is situated within and primar-
ily expands the systemic complexity references of design. DfST argues 
that, by relating to these systemic complexities, design can develop stra-
tegic intent while identifying relevant entry points for change and formu-
lating transformative design actions; and, in this way, design can more 
effectively lead the sustainability changes that our societies strive to at-
tain (Ceschin and Gaziulusoy, 2016; Gaziulusoy and Brezet, 2015; Joore, 
2008; Brezet, 1997; Young, 2008).  

The transformative and systemic changes that transitions encompass 
can be accomplished by building well-organised networks of actions for 
change. From this point of view, DfST scholars widen the scopes and 
scales of design to environments and societal systems. While doing so, 
DfST emphasises that, rather than silver bullet solutions, design needs to 
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address sustainability transitions from multiple entry points at several 
scales and domains and with the inclusion of multiple sectors and actors 
(Ceschin, 2014; Irwin et al., 2015; Ceschin and Gaziulusoy, 2016). Fur-
thermore, DfST highlights that design should aim at delivering changes 
in the entirety of systems, structures, cultures and practices (Kossoff, 
2015; Gaziulusoy and Brezet, 2015; Irwin et al., 2015). Therefore, in DfST, 
the focus of design shifts from the particular domains, scales and dimen-
sions of sustainability to the intersections where multiple domains, scales 
and dimensions of change (such as technical, ecological, cultural, social, 
economic and organisational changes) overlap (Gaziulusoy and Brezet, 
2015; Costa et al., 2019; Jones, 2014). Consequently, the matters of de-
sign are no longer considered to be limited to the material realms of so-
cieties, such as of products, technologies or services (Young, 2008). Ra-
ther, matters of design (within systems perspectives) are considered to 
be inclusive of the immaterial realms of our societies – such as policies, 
organisations, strategies, values and meanings – which altogether form 
whole systems.  

Design scholars have tackled the various scopes, roles and impacts of 
design actions in delivering sustainability transformations; they have 
proposed multi-scalar and multi-level understandings of how design con-
tributes to transitions (Gaziulusoy and Erdoğan Öztekin, 2019; Vezzoli et 
al., 2008; Ceschin, 2014; Gaziulusoy and Brezet, 2015; Irwin, 2015). The 
first notions of the levels of design can be dated back to Buchanan (1992, 
2001), who identified four orders of design: (1) communication with signs 
and words, (2) the construction of things and the material world, (3) the 
strategic planning of actions and services and (4) the systemic integration 
of thoughts and environments. Later, Brezet (1997) referred to four mu-
tually interdependent levels of design innovation for sustainability: (1) 
product improvement, (2) product redesign, (3) function innovation and 
(4) system innovation. In parallel, Joore (2008) identified four embed-
ded levels of system innovations: (1) the product-technology level, (2) the 
user level, (3) the organisational level and (4) the societal level. Through 
their multi-level framework, Ceschin and Gaziulusoy (2016, 2020) dis-
cussed how the matters of design for sustainability (DfS) have evolved 
from material and product innovations to product-service innovations 
and spatio-social innovations, and recently expanded to socio-technical 
system innovations. As Figure 1.1 illustrates, this evolution and expan-
sion in the matters of design demands higher involvement of actors and 
sectors in design processes and hence more consideration of the plurality 
of perspectives. This expansion also demands broader examination of the 
different dimensions of change to which design actions relate – such as 
the ecological, cultural, economic, political dimensions of change – and, 
hence, more consideration of the impacts and uncertain consequences of 
planned actions. Matters of design are situated at the intersection of these 
considerations.  
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The roles and agencies of design, rather than those of designers, become 
more pivotal and obvious in the contexts of transitions (Gaziulusoy and 
Erdoğan Öztekin, 2019). The roles of design in transitions range from en-
gaging different societal actors and sectors in envisioning and agenda-
setting activities to carefully analysing the converging and diverging 
needs and expectations of stakeholders, and to synthesising these differ-
ent perspectives while formulating future visions and sustainability path-
ways (De Koning et al., 2018; Gaziulusoy and Ryan, 2017; Hyysalo et al., 
2019). Eventually, design is becoming a shared and distributed practice 
in transitions and becoming recognised for its functions of facilitating 
collaborative thinking and enabling co-creation. Gaziulusoy and Ryan 
(2017) observed three types of roles that design adopts in the practices of 
sustainability transitions:  

• The operational roles of design: These roles include formulating, 
building and applying actions and interventions for change. 

• The tactical roles of design: These roles include framing the re-
lated problems of transitions and their corresponding solutions 
in line with the set visions, aims and values. 

• The strategic roles of design: These roles include building long-
term visions and transitions values in line with the expectations 
and needs of the multiple stakeholders of change. 

Design, then, beyond its operational functions, has strategic and tactical 
roles in transitions since it actively contributes to the goal setting and 
long-term planning of sustainability changes. As the matters of design 
have expanded from individual design objects to systems, design shall no 
longer be solely considered a solution-finding instrument. Furthermore, 
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design has functions for linking the above-mentioned operational, tacti-
cal and strategic change actions of societies (Gaziulusoy and Ryan, 2017; 
Dewberry and Johnson, 2010). For instance, through its iterative pro-
cesses – moving from strategy development and discovery onto planning, 
development and deployment (Jones, 2014) – design links strategic, tac-
tical and operational actions and decisions in feedback loops. Through 
these iterative processes, design facilitates learning by doing and doing 
by learning, and potentially bridges the theories and practices of transi-
tions. Moreover, through its collaborative processes of thinking and do-
ing, design engages multiple sectors and actors in social learning and mu-
tual understanding. Through these collaborative processes, design has 
the potential to initiate change at societal scales. In short, on the one 
hand, with its iterative, hands-on and experimental processes, on the 
other hand, with its collaborative, integrative and participatory inquiries, 
design links multiple contexts, scales, actors and sectors together in 
learning relations. 

Despite that the roles of design in the formal and professional contexts 
of sustainability transitions and change-making have been acknowledged 
in the literature, the roles of design in the more informal and diffuse con-
texts of sustainability transitions are under-researched. Design is an eve-
ryday practice of thinking and actioning for change as well as an expert 
one (Manzini, 2015). It is crucial to examine how design is enacted in the 
informal contexts of transitions – for instance, by communities, non-gov-
ernmental initiatives or movements for delivering sustainability transfor-
mations – and to discover how design mediates learning and change in 
society at large. Such an examination can reveal new insights on how to 
capacitate societies with learning and change, how to diffuse change ac-
tions and mindsets, and hence empower transitions from the bottom-up.  

1.3 Community initiatives that work on the transformation of set-
tlements  

This research scrutinises the phenomena of design-mediated learning in 
the civil society contexts of transitions through a multiple-case study. The 
case study looks into the community initiatives that design, build and 
manage the transformation of their settlements. The cases of this re-
search were selected for their different contexts, sizes and ages, as well as 
for their different strategies and actions for transforming settlements and 
thriving as community initiatives. Some of the case community initiatives 
can be called ecovillages, co-housing projects or urban ecovillages, while 
others can be called eco-neighbourhoods, community projects or transi-
tions initiatives (Boyer, 2014; Barton, 1998; Fernandes-Jesus et al., 
2017). Since the cases of this research vary in terms of how they are de-
fined and how they define themselves, I choose to use a general term and 
refer to them in the rest of this thesis as the community initiatives of eco-
settlements, or shortly as community initiatives.  
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The community initiatives of eco-settlements commonly attend to the 
values of justice and sustainability, cooperation and trust, agency and 
self-empowerment, counter cultures and diversity, and experimentation 
and learning (Hall, 2015; Sekulova et al., 2017). The community initia-
tives of eco-settlements attempt to build sustainable and just lifestyles by 
developing and implementing novel technologies, infrastructures, ser-
vices and systems, and by framing new values, practices and cultures 
(Roysen and Mertens, 2019; Jackson and Svensson, 2002; Chatterton, 
2015). Challenging settled socio-political-economic paradigms, they usu-
ally experiment with alternative governance strategies, and economic 
and organisational models (Longhurst et al., 2016; Ergas and Clement, 
2016; Hall, 2015). The community initiatives of eco-settlements collabo-
ratively explore, pilot and prototype how settlements, lifestyles, cultures 
and societies can be reconfigured. However, beyond the boundaries of 
their niche activities, the community initiatives of eco-settlements also 
aim to contribute to societal transformations and large-scale sustainabil-
ity transitions with what they have learned.  

The community initiatives of eco-settlements have a shared history of 
socio-political mobilisation and place-based activism (Sekulova et al., 
2017). They refer to everyday activists who aim at prefiguring ecologi-
cally, economically, culturally and socially sustainable ways of living and 
at expanding the imaginaries of sustainable and just futures (Schlosberg 
and Coles, 2016). The acts of designing and building alternative settle-
ments, which the case community initiatives exhibit, can also be referred 
to as a form of design activism (Fuad-Luke, 2009). Designing alternative 
settlements and building community lifestyles can be interpreted an ac-
tivist act for change, not solely because, such design actions can con-
cretely demonstrate sustainable systems, cultures and practices, and 
challenge dominant paradigms, incumbent regimes and power relations; 
but also because, by means of implementing sustainable solutions and 
evaluating their impacts, the community initiatives can pinpoint the lim-
its and bottlenecks of existing regulations and political frameworks, and 
advocate for change through these design actions (Temper et al., 2018). 
In these ways, by means of their design actions, the community initiatives 
can push societal trajectories towards a direction where alternative and 
sustainable ways of living can be accommodated. Consequently, in de-
signing alternative settlements and lifestyles, case community initiatives 
have found the means for contributing to the diffusion and empowerment 
of alternatives, on the one hand, and to the institutionalisation of sustain-
able alternatives, on the other.  

Settlements are rich, complex assemblages that comprise of systems, 
cultures and practices. Settlements are more than the sum of their indi-
vidual elements, infrastructures and inhabitants. They are emergent 
wholes that are situated within and related to various dimensions of our 
societies, such as the social, cultural, technical, ecological, political and 
economic dimensions. For this reason, transforming settlements at any 
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scale and form (i.e. transforming neighbourhoods, cities, regions) com-
prises of the persistent problems, path dependencies, lock-ins, social in-
ertia, etc. that transitions bear. As mentioned at the beginning of this 
chapter, settlements are considered relevant sites to explore the actors, 
agencies, processes, dynamics, potentials and challenges of sustainability 
transitions, to develop and pilot novel solutions for change, and to exper-
iment with alternative organisational strategies and governance models 
(Nevens et al., 2013; Wolfram and Frantzeskaki, 2016). When aiming at 
leveraging sustainability transitions, these explorations, experiments and 
pilots need to be equipped by perspectives on how to enable local and 
place-based sustainability changes, on the one hand, and on how to con-
tribute and relate to societal processes of sustainability transitions, on the 
other. Adopting similar perspectives, the case community initiatives of 
this research have been pursuing their efforts for change at multiple 
scales, ranging from the local scale to the societal scale (Seyfang and Hax-
eltine, 2012; Avelino et al., 2020; Loorbach et al., 2020). At local scales, 
the case community initiatives have been developing technologies, tools, 
services, infrastructures and systems, implementing and evaluating their 
impacts on delivering sustainability changes in their settlements’ con-
texts and community lifestyles. At societal scales, the case community in-
itiatives have been collaborating with multiple societal actors, participat-
ing or leading multi-stakeholder research projects and experiments, and 
contributing to the co-production of knowledge about sustainability tran-
sitions. In the following three subsections, I will conceptualise the chang-
ing roles of the community initiatives of eco-settlements in sustainability 
transitions, starting from seedbeds, moving onto hubs and then onto 
grassroots labs.  

The community initiatives of eco-settlements as seedbeds 
 
The community initiatives of eco-settlements design, prototype and ex-
periment with various constituents of settlements in order to deepen and 
expand the sustainable behaviour of their settlement systems. The case 
community initiatives work on, for example (see Figure 1.1 for the ra-
tionale of this categorisation):  

• products, tools and technologies (such as biogas production 
tanks, solar cooking devices)  

• product-service innovations (such as carpool systems, training 
programmes)  

• spatio-social innovations (such as community gardens, commu-
nity kitchens)   

• socio-technical system innovations (such as water management 
systems, infrastructures and governance).  

While working on the above-mentioned levels of design, case commu-
nity initiatives intend to improve the whole system configuration and sus-
tainable behaviour of their settlements. In fact, settlements have pro-
vided the community initiatives the boundaries within which they can 
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design and act for sustainability at several scales and levels without losing 
the grasp of their whole system configurations. Accordingly, within the 
boundaries of their settlements, case community initiatives do not handle 
matters of design in isolation, linearly or individually. Rather, they follow 
experimental, participatory, iterative and integrative processes of think-
ing, planning and doing (Lockyer, 2017). For instance, the case commu-
nity initiatives search for ways to utilise wastewater in food production, 
utilise food waste in biogas energy production and use locally produced 
biogas energy in cooking and heating. While doing that, they keep explor-
ing, at whole-system levels, how products, services, environments and 
systems can mutually support each other and relate to their socio-ecolog-
ical and cultural contexts and establish sustainability.  

Undertaking such experimental design actions, the community initia-
tives of eco-settlements act as the niches and seedbeds of transitions 
(Geels and Schot, 2007; Smith and Raven, 2012; Torrens et al., 2019), 
where solid alternatives to predominant systems and regimes are devel-
oped. Accordingly, the community initiatives of eco-settlements have be-
come the incubation rooms in which innovations of different types are 
formulated, applied in context and evaluated for their sustainability im-
pacts. As seedbeds, the actions of the case community initiatives also 
form an empirical basis (Hall, 2015) that oftentimes serves as the refer-
ence point for scaling, deepening and broadening sustainability actions 
and approaches.  

The community initiatives of eco-settlements as hubs  
 
For a long time, the community initiatives of eco-settlements have been 
accumulating in lateral platforms and networks to amplify the transform-
ative potential of their local endeavours beyond the limits of their geo-
graphical boundaries. The community initiatives of eco-settlements have 
formed peer networks and coalitions, such as the European Network for 
Community-led Initiatives on Climate Change and Sustainability (ECOL-
ISE) and the Global Ecovillage Network (GEN), through which they col-
laborate amongst each other, and through which they can communicate 
their perspectives and disseminate what they have learned to society at 
large. Concurrently, the action domain of the community initiatives of 
eco-settlements has expanded from prefiguring change in local contexts 
to accelerating networked change in multiple locales and societal con-
texts (Avelino et al., 2020; Loorbach et al., 2020). Therefore, in addition 
to seedbeds, the community initiatives of eco-settlements act as the hubs 
of transitions (Torrens et al., 2019) that link as well as proliferate distrib-
uted change actions in various contexts and mobilise multiple actor 
groups. As community initiatives of eco-settlements have become more 
engaged in networks, multi-stakeholder projects and research coalitions, 
they advanced in collaborative thinking, designing, organising, experi-
menting and learning.  
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Due to their history of opposition and resistance, the community initi-
atives of eco-settlements mostly held a strong line of isolation (Lockyer, 
2007). However, in the past decades, the community initiatives of eco-
settlements have altered their perspectives and strategies of how to con-
tribute to societal-level change from within local action, and they have 
reframed their relations with policymakers, local authorities and institu-
tions (Hall, 2015). With the emergence of novel policy approaches that 
aim at managing and steering change in less top-down ways, the commu-
nity initiatives of eco-settlements gained access to funds and projects 
(particularly European Union-funded Erasmus+ and Horizon 2020 pro-
jects) through which they can closely collaborate with governmental au-
thorities and research institutions. Nowadays, the community initiatives 
of eco-settlements attend to projects and experiments in which stake-
holders range from research institutions to local governments, from busi-
ness to industry actors, and from movements to international NGOs. In 
some of these projects, the community initiatives of eco-settlements have 
a leading role in designing, developing and prototyping sustainability in-
novations; in some others, they contribute to knowledge co-creation with 
their practice-based perspectives and experiences. In short, the commu-
nity initiatives of eco-settlements can no longer be interpreted as isolated 
niche initiatives; they keep forming and nurturing their network activi-
ties, opening up possibilities for collaborating with diverse societal actors 
(Kunze, 2015). Eventually, the community initiatives of eco-settlements 
have become the hubs that host multi-stakeholder experiments and 
transdisciplinary projects wherein novel system elements and configura-
tions are explored through collaborative work and learning. 

The community initiatives of eco-settlements as grassroots laborato-
ries 
 
As they manifest at the intersection of seedbeds and hubs, the community 
initiatives of eco-settlements nowadays act as grassroots laboratories 
(Nelson, 2018; Boyer, 2014; Roysen and Mertens, 2019; Seyfang and 
Haxeltine, 2012). Grassroots laboratories, with a focus on learning, is a 
relevant concept for examining the agency of design in mediating learn-
ing and change across multiple contexts, actors, dimensions and levels. 
The concept has its foundations in the notions of grassroots innovations 
(Seyfang and Smith, 2007), grassroots experiments (Sengers et al., 2019), 
transitions labs and urban living labs (Bulkeley et al., 2019). Led by civil 
society organisations, communities or individuals, grassroots laborato-
ries refer to the venues and platforms that aim at engaging several sectors 
and actors in collaborative processes of thinking, strategising and doing 
with the aim of facilitating the emergence and diffusion of novel change 
actions and ideas, and hence, accelerating sustainability transitions 
(Bulkeley et al., 2019; Nevens et al., 2013). In grassroots laboratories, and 
similarly in other types of real-world labs, design (the design of cities, 
neighbourhoods, projects, services, organisations, financial models, 
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policies, future cities and societies etc.) emerges as a shared topic of in-
terest that can generate discussions, reveal latent conflicts and tensions, 
and build dialogue between several actors and stakeholders. In other 
words, in grassroots laboratories, design is a topic that engages converg-
ing and diverging perspectives in collaborative processes of thinking, do-
ing and learning. Hence, interpreting the case community initiatives as 
grassroots laboratories can enable examining how design, in these com-
munity-led endeavours for change, mediates multi-actor, multi-level and 
multi-scalar learning. The evolution of the case community initiatives 
into grassroots laboratories is particularly important for this thesis be-
cause, through this evolution, the community initiatives began to display 
higher motivation to expand their stakeholder networks, and to focus 
more on collaborative experimentation and learning.  

1.4 Research objectives and questions 

The overall objective of this thesis is to examine how and to what extent 
design mediates learning and change in the contexts of community-led 
sustainability transitions. One aspect of this objective is to examine how 
design (design experimentation and design participation) is utilised by 
the case community initiatives for envisioning, strategising and imple-
menting change actions. The other aspect of this objective, deriving from 
the interpretation of the case community initiatives as grassroots labora-
tories, is to conceptualise how experimental and collaborative design 
practices can mediate learning across different sectors, actors, scales and 
contexts, and accelerate sustainability transitions. Towards achieving 
these objectives, I scrutinise the phenomena of design-mediated learning 
in transitions through a multiple-case study in this thesis. The case study 
examines four community initiatives that design, build and manage the 
sustainability transformations of their settlements and one international 
network of similar community initiatives.  

 
In this research, I follow four research questions: 
 
RQ1: How do the community initiatives of eco-settlements adopt de-

sign, with its experimental and collaborative processes, as a means for 
facilitating action, learning and change towards sustainability?  

 
RQ2: What are the roles and agencies of design in the emergence and 

diffusion of the alternative perspectives, strategies and actions of change?   
 
RQ3: How do the organisational approaches and strategies of commu-

nity initiatives affect their ways of pursuing design experimentation and 
design participation, and therefore affect how they contribute to sustain-
ability transitions? 
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RQ4: Which theoretical and conceptual frameworks are relevant and 
useful when investigating this topic? 

 

RQ1 and RQ2, in real-world contexts and processes, closely relate to 
each other and might be investigated together. RQ3, on the other hand, 
targets developing insights about the large-scale outcomes and contribu-
tions of design-mediated learning in transitions. RQ4 is a crucial research 
question since it lays the basis for building the theoretical and conceptual 
lenses through which the cases might be analysed and interpreted in or-
der to be able to respond to research questions 1-3 (see Figure 1.2). This 
research question enables framing the systems, processes and networks 
that are investigated in this thesis. Therefore, it is not merely about re-
viewing, analysing and selecting relevant and useful frameworks and con-
cepts; it also involves integrating existing frameworks and concepts, and 
even developing new ones.  

The literature on sustainability transitions conceptualises learning as an 
initiator of and catalyst for change. Next, Chapter 2 starts by presenting 
the plurality of perspectives on learning that can be found in the literature 
of sustainability transitions. Then, it continues by synthesising the three 
ways to facilitate learning in transitions that are addressed in the litera-
ture: learning by means of experiments, learning by means of networks 
and learning by means of their hybrids (networked experiments and ex-
periments on networks). Chapter 2 ends by presenting interpretations 



Introduction 
 

30 

about the ways that design facilitates learning in sustainability transi-
tions with its experimental and collaborative processes.  

Chapter 3 introduces the methodological approach of this thesis. First, 
it introduces the ontological and epistemological foundations of this re-
search and explicates how the process-philosophy perspective and the 
case study approach guided the inquiry into the topic of design-mediated 
learning in transitions. Following that, the research design is explained, 
and more details are provided about the cases, the methods used and the 
overall research process.  

Chapter 4 provides the summaries of the three publications that were 
included in this thesis and reflects on how these publications answer the 
research questions. Further, Chapter 5 correlates the results from these 
publications and develops several overall findings. In this chapter, I pre-
sent three perspectives on learning and change in sustainability transi-
tions as the major findings of this inquiry. The first perspective zooms 
into the processes of change-making by design. In this perspective, I con-
ceptualise how design is coupled with learning in framing and reframing 
the discourses, strategies and actions of change. The second perspective 
zooms out and illustrates the big picture of the large-scale change dynam-
ics that lead transitions. In this perspective, I explicate how design, with 
its situational inquiries at the local level, relates to multiple larger-scale 
dynamics of change and contributes to change at societal levels. The third 
perspective zooms forward to how design can contribute to sustainability 
transitions. Through this perspective, I discuss the implications of this 
research for the practice and theory of sustainability transitions and par-
ticularly reflect on the emerging roles of design in enabling societal learn-
ing and facilitating societal transformations. Finally, in Chapter 6, I 
conclude by presenting the contributions of this thesis and outlining the 
orientations for future research.  
 

 
 
  





An experimentation site where the integration of biogas energy 
production (from food waste) and soil-free plant cultivation (for small 
scale food production) is explored and prototyped, the Closed Loop 
project,  Suderbyn, Gotland, Sweden, September 2019. Source: author.
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2 
The theoretical background: Learning in 
sustainability transitions and design 

Learning is commonly acknowledged as a key process in sustainability 
transitions. Learning leads multiple dynamics of change and facilitates 
the emergence and diffusion of sustainable alternatives and the evolution 
of whole systems. Despite its common acknowledgement as a key pro-
cess, there are various conceptualisations of learning in sustainability 
transitions literature in regard to how it has been framed and strategised 
in relation to change. This variety makes it highly challenging to frame 
and study learning in transitions.  

Sustainability transitions studies conceptualise the dimensions, mech-
anisms, processes and methodologies of learning considering their po-
tential for accelerating societal transformations. These different concep-
tualisations of learning, together with the theories of change and the sys-
tem depictions they refer to, lay the foundations of the approaches and 
methods proposed for steering and accelerating societal changes. First, 
this chapter reviews the approaches and methods addressed in transi-
tions studies for facilitating learning and change. Then it looks into the 
literature on design and suggests design-based conceptualisations of 
learning and change. 
 

2.1 The many faces of learning: How learning is conceptualised in 
transitions 

Scholars developed different concepts of learning when aiming at un-
packing the phenomena of learning in the context of sustainability tran-
sitions, which resulted in numerous categorisations that differentiate the 
characteristics, dimensions and depths of learning that unfold in transi-
tions (Van Poeck et al., 2020; Ison et al., 2013). For instance, some schol-
ars have looked into how different approaches to learning can lead to dif-
ferent depths of learning and change (König, 2018; Carlile, 2004). König 
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(2018) has differentiated between the transmissive modes of learning 
and transformative modes of learning. According to König, transmissive 
modes of learning refer to information transference processes from one 
person or context to another. This mode of learning would usually place 
experts as the beholders of knowledge at its centre and facilitate the cir-
culation and expansion of established knowledge to society at large. 
Eventually, transmissive learning can contribute to the diffusion of sys-
tems, ideas and practices and to building incremental change towards 
sustainability.  

On the other hand, transformative modes of learning refer to the col-
laborative and action-oriented development processes through which 
participants negotiate and construct new meanings and new knowledge. 
These processes tend to emerge from the interactions and discussions 
formed around shared matters of concern. Transformative modes of 
learning are argued to lead to personal, interpersonal and organisational 
transformations and, in relation to these, societal transformations (Kö-
nig, 2018). From this perspective, one can infer that the more hands-on, 
collaborative and social the learning processes get, the more transforma-
tive they become.  

From another perspective, scholars have examined how organisational 
aspects influence the transformative potential of the learning processes 
in transitions. Accordingly, they have differentiated the organisational 
scales and models of learning (Singer-Brodowski et al., 2018; Barth and 
Michelsen, 2013). Barth and Michelsen (2013) have proposed three levels 
of organisational complexity that are involved in learning. First, learning 
is seen on the level of an individual act. Accordingly, individual learning 
is led by competence development and it fundamentally results in behav-
iour change. Second, learning is seen on the level of a social act. Social 
learning is led by negotiation, communication and dialogue, resulting in 
organisational change. Third, learning is seen on the level of an interdis-
ciplinary and transdisciplinary act. This type of learning is led by the in-
teractive and collaborative construction of new meanings and perspec-
tives. Although Barth and Michelsen (2013) and Singer-Brodowski et al. 
(2018) have conceptualised learning from a different angle than of Kö-
nig’s (2018) by highlighting the organisational elements on learning, they 
propose similar criteria for enhancing the depths and transformative im-
pacts of learning. Their criteria suggest that including a diversity of per-
spectives, embracing different organisational scales and models and be-
ing process oriented rather than output oriented can enhance learning.  

In short, there is no one definition of learning in sustainability transi-
tions studies. Moreover, in learning sciences (LS) literature, which has 
been limitedly linked to sustainability transitions, one can encounter an 
even broader multiplicity of theoretical perspectives and conceptualisa-
tions of learning. Several theories from LS refer to critical reflection and 
reflective action as the learning mechanisms that generate changes in the 
schemas of thinking, doing and feeling (e.g. the contemporary theories of 
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learning, such as transformative learning [Mezirow, 1997] and expansive 
learning [Engeström, 2016]). These theories imply that transformations 
can be accessed by reframing anew what we thought we knew and learn-
ing what we still do not know yet (Illeris, 2009). In other words, these 
theories of learning imply that no learning effort can bring about trans-
formative impacts without addressing the socio-cognitive lock-ins of in-
dividuals and societies, challenging prior ways of thinking and establish-
ing new ways of thinking. Nevertheless, some of the previous attempts to 
translate the theories of LS to sustainability transitions have remained 
limited in bridging these two bodies of knowledge. They have been criti-
cised for borrowing concepts, such as ‘loops of learning’, without critical 
consideration and empirical support (Tosey et al., 2012). In this thesis, 
instead of doing direct translations, I review the major learning ap-
proaches outlined in sustainability transitions literature and consider 
afresh the depths of learning conceptualised in LS literature in the pur-
suit of bridging them through design (see Chapter 4).  

Sustainability transitions refer to whole-systems transformations that 
include changes in socio-technical, socio-institutional, socio-ecological 
and cultural changes (Loorbach et al., 2017). Hence, the most acknowl-
edged conceptualisation of learning in transitions studies refers to learn-
ing as a mechanism for enabling co-evolution and reflexivity across mul-
tiple systems and systems levels (see Geels and Schot [2007] for co-evo-
lution across niche-regime-landscape levels of systems; see Loorbach 
[2007] for reflexivity between micro–meso–macro-level opinions, deci-
sions and actions). Furthermore, learning in transitions is considered an 
emergent and reflective process that facilitates building up new 
knowledge and action for transitions (Rogers et al., 2013). Hence, learn-
ing is prominent to transitions, first, because it initiates and leads change 
processes and, second, because it capacitates societies with self-organi-
sation and enables them to navigate the challenges of transitions.  

Learning in sustainability transitions can emerge in different modes 
and ways, and proceed towards different orientations and targets. Mac-
intyre et al. (2018) have proposed four types of learning orientations that 
lead sustainability transformations: 

• Science-oriented learning targets unpacking the complexities of 
social order and societal change, and developing an evidence 
base with which to inform transition policies, strategies and ac-
tions. Traditional science-oriented learning is pre-defined and 
prescribed, and focuses on matters of fact. Nevertheless, science-
oriented learning has the potential to become emancipatory and 
process-oriented when multiple viewpoints from different sec-
tors and segments of society are included in the knowledge co-
production process.  

• Policy-oriented learning targets formulating policy regulations 
and decisions, and assessing their impacts on societal change 
processes. Policy-oriented learning can be emancipatory and 
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process-oriented when these policy formulations, assessments 
and iterative improvements are generated by democratic, partic-
ipatory and inclusive processes.   

• Management-oriented learning targets adapting organisational 
structures, collaboration cultures and mechanisms in order to 
meet long-term objectives. Management-oriented learning 
strives for building a relational knowledge base, and aligning di-
vergent actions and discourses through social and experiential 
learning processes. Management-oriented learning can be 
emancipatory and process-oriented when collaborative and par-
ticipatory processes lead such organisational adaptations.  

• Transformation-oriented learning targets learning beyond the 
existing references and ways of thinking and doing. Focusing on 
the matters of concern, transformation-oriented learning targets 
changing the beliefs, norms and expectations and reframing 
both the discourses and actions of change. Rather than striving 
for prescribed outputs, transformation-oriented learning strives 
for generating emergent and open-ended processes that can 
emancipate learning new perspectives.  

These learning orientations represent the various contexts in which 
learning has been conceptualised in relation to societal change and sus-
tainability transitions. Nevertheless, it is difficult to draw clear-cut 
boundaries between these orientations and approaches. All the orienta-
tions and levels of learning mentioned above are equally necessary and 
helpful in facilitating reflexive, networked and continuous learning 
across the scales, sectors, domains and contexts of transitions. These ori-
entations and types of learning often overlap in transitions processes. For 
example, examining practice changes after an intervention to inform fu-
ture policies and regulations (Strengers and Maller, 2015; Cass et al., 
2018; Shove and Trentmann, 2019) might be considered to be situated at 
the intersection of science-oriented and policy-oriented learning. On the 
other hand, outlining new forms of collaborative decision-making, think-
ing and acting for steering transitions (Loorbach, 2007; Frantzeskaki et 
al., 2012; Hyysalo et al., 2019) might be considered to be situated at the 
intersections of transformation, policy and management-oriented learn-
ing. Designing alternative systems and processes, and conducting action-
led inquiries into transitions (Ceschin, 2014; Watcharasukarn et al., 
2012; Joore, 2008; Gaziulusoy and Ryan, 2017) might be considered to 
be more in the realm of transformation-oriented learning, although with 
connections to both management- and policy-oriented learning. Hence, 
sustainability transitions require aligning and weaving these traditionally 
segregated types and orientations of learning together in order to en-
hance societal transformations. 
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Figure 2.1 Learning orientations (adapted from Macintyre et al., 2018) and types of change 
(adapted from Waddell et al., 2015) in sustainability transitions. The coloured area represents 
the focus of this thesis.  

While scrutinising the orientations of learning in transitions, Macintyre 
et al. (2018) also have made the following differentiations: (a) pre-de-
fined and prescribed processes versus emergent and open-ended pro-
cesses and (b) authoritative and conventional processes versus collabo-
rative processes that lead to learning. Interestingly, Waddell et al. (2015) 
have categorised the different approaches to delivering large-scale sys-
tem change based on a similar set of analytical dimensions. Wadell et al. 
(2015) have made the following distinctions: (a) generative change versus 
un-generative change and (b) confrontative change versus collaborative 
change. Figure 2.1 pieces together the typology of change actions by 
Wadell et al. (2015) and the typology of learning orientations proposed 
by Macintyre et al. (2018). From the composition of the typologies that 
they propose, one might infer that (1) science-oriented learning and 
change might be considered as forming an enforcing approach, (2) pol-
icy-oriented learning and change seem to be paternalistic, (3) manage-
ment-oriented learning and change might be considered supportive and 
(4) transformation-oriented learning and change might be considered co-
creative. Indeed, this deduction bears value appreciation of which types 
of action and learning might be preferable while striving for transitions 
and which might present challenges (such as social inertia and rejection 
of change). Nevertheless, as mentioned before, transitions are complex, 
long-term and dynamic processes of change. Hence, all orientations of 
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learning and approaches to large-scale change might become relevant to 
steering transitions at different phases of change.  

2.2 The means for learning: In which ways learning is facilitated in 
transitions 

In their review of learning in sustainability transitions, van Mierlo and 
Beers (2020) have acknowledged the variety of learning approaches tack-
led and addressed in transitions literature. In this wide-ranging variety, 
they identified two prominent modes of learning. One of these two modes 
is denoted as discursive interaction. Discursive interaction can be facili-
tated by collaborative thinking processes wherein different actors and do-
mains of knowledge and action are put in dialogue. The other learning 
mode they identify is reflective action. Reflective action can be facilitated 
by hands-on activities and in situ experiences of change. As such, in this 
type of learning, the actions and experiences of change form a basis for 
reflecting on and reframing the cognitive, normative and value references 
that lay the foundations of formulated and applied actions. 

This typology of learning in transitions can be helpful to scrutinise the 
epistemological foundations and central methodological premises of 
transitions theories. Building on the proposition of van Mierlo and Beers 
(2020), this section will present how the literature on sustainability tran-
sitions conceptualises the ways of facilitating learning (see Table 2.1): (1) 
learning by means of experiments and (2) learning by means of networks. 
However, since reflective action and multi-actor interaction are inter-
twined processes in real-world contexts, as a third way of learning I will 
further suggest a hybrid means of learning at the intersections of these 
two modes of learning: (3) learning by means of networks of experiments 
and experiments on networks. The hybrid ways of facilitating and accel-
erating learning in transitions receive increasing attention in recent stud-
ies (Torrens and von Wirth, 2021; Loorbach et al., 2020).  

Experiments, in the context of sustainability transitions, can have gen-
erative and disruptive agencies for change. On one hand, experiments can 
challenge prevailing socio-technical, ecological and institutional regimes 
with the alternative configurations they exhibit. On the other hand, ex-
periments generate lived experiences of change and reveal information 
about how change might actually unfold. Experiments, then, can provide 
input for reframing the theoretical assumptions, paradigms, values and 
visions that orient transitions. In short, by implementing alternative 
change actions in real-world contexts, mobilising local actors and facili-
tating reflective action (such as through niche experiments), experiments 
aim at accelerating learning and change. 
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Table 2.1 A typology of learning approaches in transitions that highlights the epistemological foun-
dations and methodological premises from the literature 

 
Ways of facilitating 
learning 

Short explanation Learning outcomes 

Learning by means of experi-
ments and reflective action 
 
(Geels and Schot, 2007; Geels 
and Deuten, 2006; 
Seyfang and Smith, 2007; Van 
den Bosch and Rotmans, 2008; 
Longhurst, 2015; von Wirth et 
al., 2019; Caniglia et al., 2017; 
Luederitz, Schäpke et al., 2017) 

Learning by means of experiments 
builds empirical and theoretical 
knowledge bases, which might 
lead to regime destabilisation on 
the one hand and to paradigmatic 
change on the other 

 

The competence to implement 
and manage place-based 
change  

Codified learning trajectories 
that might inform regime-level 
decision-making and system 
innovations  

 

Learning by means of networks 
and multi-actor interaction 
 
(Olsson et al., 2004; Loorbach 
2007; Wals and Rodela, 2014; 
Beers et al., 2019; Nevens et 
al., 2013; Pesch, 2015; Ison et 
al., 2015; Lotz-Sisitka et al., 
2016; Bos et al., 2013, 2015) 

Learning by means of networks 
might alter societal systems by set-
ting novel perspectives on sustain-
ability problems and consequently 
exploring alternative transfor-
mation strategies and solutions  

The competence to express, 
discuss and negotiate between 
different perspectives, needs 
and wants 

Shared understandings, mean-
ings and future expectations 
that can guide the strategies 
and pathways for transitions 

Hybrid learning by means of 
networks of experiments and 
experiments on networks  
 
(Torrens and von Wirth, 2021; 
Loorbach et al., 2020; Fran-
tzeskaki et al., 2012)  
 

Learning by means of network(ed) 
experimentation enhances the co-
becoming and co-learning pro-
cesses between multiple venues of 
change; enables systemic, sectoral, 
disciplinary, and locational inte-
grations; and generates a relation 
capital for transitions  

(In addition to the top two out-
comes) 
 
The competence to participate 
in relational action, thinking 
and learning  
 
Shared responsibility and in-
creased momentum for change 

 
Networks, in the context of sustainability transitions, aim at accelerat-

ing learning and change by facilitating the interaction between the mul-
tiple stakeholders of transitions and the development of relational bases 
and common ground for transitions (such as through transition arenas). 
Learning by means of networks also has generative and disruptive agen-
cies for change. Networks operate within and across different domains of 
knowledge and action; they create opportunities for elucidating the 
boundaries between multiple different ways of thinking and doing, fur-
thermore bridging and crosscutting them. Consequently, networks have 
the potential to generate integrated perspectives on sustainability prob-
lems, integrated strategies and solutions from within the collaborations 
between multiple sectors, actors and perspectives.  
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Experiments and networks, and their hybrids, can accelerate transi-
tions by building up collaborative action, thinking and learning, and gen-
erating emergent and diffuse learning across contexts, sectors and actors. 
Hybrids of experiments and networks (such as transdisciplinary research 
consortiums, large-scale or multi-sited transition projects) can lead to 
collective empowerment, relational change, evolution and adaptation 
within whole systems.  

In the rest of this chapter, I unpack these three ways of learning as they 
are addressed in the transitions studies literature. While doing so, I also 
present how the conceptualisations of learning underpin the epistemolo-
gies and methodological approaches that transitions studies adopt and 
propose.  

2.3 Learning by means of experiments  

Real-world change processes unfold within dynamic and complex rela-
tionships with high rates of uncertainty (Ravetz, 2006). The processes of 
change, then, can only be defined within the limits of our understanding 
and perception (Zolfagharian et al., 2019; König, 2018). An action applied 
in context might entail unforeseen consequences and reveal more about 
the contingent and uncertain behaviour of complex societal change pro-
cesses. Furthermore, an action, when accompanied with reflection, ena-
bles having a better grasp of the system elements and systemic relations 
that generate sustainability issues, and developing better actions that can 
be employed to intervene in them (Rogers et al., 2013). This line of think-
ing is based on the proposition which suggests that reflective action leads 
to learning and knowledge (Kolb, 1984; Schön, 1983). In parallel, transi-
tions studies propose experiments – such as pilots, prototypes, interven-
tions and tailored projects where change actions are implemented in real-
world contexts – as ways to facilitate learning. 

In transitions studies, there is a significant emphasis on the need for 
discovering the real-world implications of transitions actions. Discover-
ing the implications and consequences of applied actions enables learn-
ing, building knowledge about change, and consequently formulating and 
implementing more impactful and larger-scale actions for transitions 
(Schot and Geels, 2008; Geels and Deuten, 2006; Loorbach, 2007; Tor-
rens et al., 2019). In transitions literature, experimentation is considered 
a form of situational inquiry through which applied change actions be-
come a means for identifying and comprehending the context-specific dy-
namics, actors and constituents of change (Sengers et al., 2019). Accord-
ingly, novel system configurations or interventions for change, when im-
plemented in real-world contexts, can demonstrate how change factually 
unfolds, build an empirical basis for future actions and soon act as the 
drivers of change that challenge and disrupt regimes (Torrens et al., 2019; 
Geels and Raven, 2006; Geels and Schot, 2007). Experiments, then, are 
action-oriented and hands-on methods. They are tools for learning about 
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the consequences and impacts of particular interventions or system in-
novations, and for building solid experiences and evidence that can in-
form policies and strategies and eventually create changes in dominant 
systems.  

There are multiple different types of experiments addressed in sustain-
ability transitions for their contributions to multi-level system transfor-
mations and societal change, such as policy experiments, governance ex-
periments, socio-technical experiments, grassroots experiments and 
niche experiments (Sengers et al., 2019; Kivimaa et al., 2017). Accord-
ingly, experiments – undertaken either in formal or informal ways and 
led either by governments, research institutions, civil society, industry 
and business actors, or by multi-stakeholder collaborations – facilitate 
learning and change. One prominent type of experimentation in the con-
text of sustainability transitions is niche experimentation. Niches repre-
sent protected spaces where novelties are researched and developed; they 
are locally and socially embedded in situ with managerial and financial 
support and in isolation from regime struggles (Smith and Raven, 2012). 
Niche experiments, exploring the introduction of novel sociotechnical 
system configurations in real-world contexts, provide information about 
what types of change might unfold in relation to the introduced innova-
tions, how they might do so and to what extent. While niches survive, 
proliferate, grow or fail, these context-specific knowledge bases expand 
and get enriched. The emergence, accumulation and empowerment of 
niches, then, gather the potential to challenge and disrupt prevailing sys-
tems, cultures and practices.  

Building such context-specific, situated and tacit knowledge bases 
about change, niche experiments can also enable challenging, altering 
and reframing the settled assumptions, paradigms and narratives that 
lead transitions (Geels and Raven, 2006; Luederitz, Schäpke et al., 2017). 
Local experiences and situated knowledges derived from experiments 
can be utilised to evaluate and reframe the theories and narratives of 
change, on the one hand, and the actions and strategies of change, on the 
other (Caniglia et al., 2017). Consequently, experiments can deliver learn-
ing throughout reflection for action, reflection in action and reflection on 
action, and also across multiple levels, domains and scales of change.  

Another prominent form of experimentation in the context of sustaina-
bility transitions is transitions experiments. Similar to niche experi-
ments, transitions experiments explore novel system configurations and 
new ways to meet societal needs (Sengers et al., 2019; Van den Bosch and 
Rotmans, 2008). As a difference, they do not only place a focus on the 
socio-technical aspects of system configurations, they also focus on socio-
institutional and socio-ecological aspects (Loorbach et al., 2017; Sengers 
et al., 2019). Transitions experiments facilitate developing context-spe-
cific understandings of sustainability transitions challenges, such as local 
political, economic and technological tensions, power struggles and con-
testations (Avelino and Wittmayer, 2016; Avelino, 2021). Transitions 



The theoretical background: Learning in sustainability transitions and design 
 

42 

experiments – with the learning, experience and evidence they generate 
– can serve to deepen, broaden and scale up alternative system configu-
rations (Van den Bosch and Rotmans, 2008; von Wirth et al., 2019). Ac-
cordingly, transitions experiments can serve to broaden transitions 
when, for example, similar actions, mindsets and change rationales are 
translated across different contexts, sectors and geographies in order to 
deliver similar changes. Transitions experiments can also serve to scale 
transitions when, for example, regime actors (such as policymakers, in-
dustries and businesses) decide to expand the size, scope, application 
context or stakeholder network of a novel system configuration. Further-
more, transitions experiments can serve to deepen transitions, for exam-
ple, when experiments enable analysing and improving the problem and 
solution framings of a sustainability issue and enable building enhanced 
understandings of how to act for change (Caniglia et al., 2017; Luederitz, 
Schäpke et al., 2017). To sum up, experiments provide evidence bases 
that can be used to further question, reflect on and learn about how the 
contexts, actions, actors, strategies and discourses of transitions are in-
terpreted and framed (Caniglia et al., 2017). By means of experiments, 
both the theories and normative orientations of change and the actions 
of change can be assessed for their validity and impact in delivering de-
sired socio-cultural, socio-technical, socio-institutional and socio-eco-
logic changes. With all these functions, experiments demonstrate 
whether or not the actions and assumptions of change factually work and, 
if so, how they do so and to what extent; therefore, they signal the action 
and learning trajectories of transitions.  

The processes of learning by doing and doing by learning that experi-
ments facilitate involve both the local stakeholders and communities, and 
the regime-level actors (Geels and Raven, 2006; Horlings, 2015). Local 
stakeholders directly experience learning and change. For instance, when 
the local mobility services change, local communities have to alter their 
mobility practices and habits in order to adapt to new regulations or they 
need to build up new skills and habits in order to continue effectively 
commuting under changing circumstances (Cass et al., 2018). In other 
words, since experiments are implemented in real-world contexts, they 
can have steady impacts on the lives and practices of local stakeholders. 
Therefore, experiments should perhaps be distinguished from projects 
which start and end within limited timeframes and resources (Torrens 
and von Wirth, 2021). Rather, experiments might need to be strategised 
in such a way that their long-term management and the continuity of 
change are both ensured. In short, one additional learning outcome of 
experiments should be framed as equipping local stakeholders and com-
munities with the methods, skills, resources and processes required to 
carry on with the introduced change.  

Experiments also generate learning experiences for regime actors, such 
as policymakers and local governments. Reflecting on the success factors 
of experiments (for example, on how the applied actions succeeded to 
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deliver target changes or create momentum for change), regime actors 
might change their opinions and ideas about how to act for transitions, 
reframe the policy discourses and adopt new governance approaches 
(Frantzeskaki et al., 2012; De Koning et al., 2018). In the continuums of 
change, these new policy discourses and governance approaches will con-
versely delineate improved visions, strategies, actions and pathways for 
change. In other words, as the learnings from experiments accumulate, 
they will enable building generalisations and perspectives, which can 
then redirect policies, industries, markets and businesses. This process is 
referred to as the aggregation of learning from experiments in transi-
tions studies (Geels and Deuten, 2006; Deuten, 2003). Aggregated learn-
ings from experiments can, for instance, alter and reorient national sus-
tainability agendas, and in return, reframe and motivate urban transfor-
mations or municipal projects (Fuenfschilling et al., 2019). In this way, 
experiments and even bounded local actions for change can iterate 
changes at multiple scales and contexts, and facilitate learning at societal 
levels.   

All in all, experiments contribute to sustainability transitions in multi-
ple ways. First, through experimentation, more concrete understandings 
of sustainability issues and challenges can be developed. Experiments 
can reveal the risks and consequences to which framed change actions 
might lead. They can also reveal the previously unrealised potentials and 
advantages of a place. Hence, both the success and the failure of an ex-
periment contribute to learning in transitions. Additionally, experiments 
can build up new experiences, changes and practices, and capacitate so-
cieties for deeper and broader sustainability transformations. For exam-
ple, due to the experiences that experiments generate, public opinion 
might alter and some of the barriers before transitions (such as social in-
ertia, and socio-cognitive and cultural lock-ins) can loosen (Longhurst, 
2015; Li and Strachan, 2017; Kemp et al., 1998). The emergence of new 
experiences, opinions, needs and wants eventually leads to questioning 
and reframing the visions, missions and normative orientations of tran-
sitions. However, foremost, when used as a method, experiments are ad-
vantageous tools for accelerating transitions because they can immedi-
ately implement change, mobilise local stakeholders and communities 
for change and trigger multiple change dynamics. It should be noted that 
the outcomes and transformative effects of experiments might not be di-
rectly observable in the short term. Experiments can also facilitate less 
direct and more emergent learning outcomes and processes which might 
surface beyond the timeframes of an experiment or project (Mitchell et 
al., 2015; Torrens and von Wirth, 2021). Therefore, it should be consid-
ered that, in addition to the short-term and direct impacts mentioned 
above, experiments have the potential to variously contribute to sustain-
ability transitions in the long run.  

It can be inferred that experiments are primarily methods for building 
transformation knowledge (Pohl and Hirsch Hadorn, 2007) and 
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actionable knowledge (König, 2018) and for loosening the application 
challenges of transitions. However, when experiments are formulated 
and applied in multiple sites or longer timeframes, one can also observe 
the recurring patterns and common relationships that emerge across 
contexts; and these patterns can pose powerful implications for research, 
science and policy (Luederitz, Schäpke et al., 2017; Geels and Deuten, 
2006). These implications might result in revised theoretical models, as-
sumptions and propositions, and shift the ways in which we understand 
and act for change. To sum up, experiments enable learning about:  

• the existing situations, problems and local dynamics of change  
• potential interventions which might generate considerable 

change in the existing situations 
• the emerging future expectations, needs and wants of multiple 

stakeholders that set sustainability criteria.  
Although experiments are considered effectful and sound methods for 

improving the practices and theories of transitions, they also have some 
pitfalls and shortcomings due to their limited scope, timeframe and re-
sources. First, having beneficial outcomes in the given protective spaces 
does not mean that similar actions, projects and organisational models 
will lead to similarly beneficial outcomes elsewhere. Second, it is difficult 
to project and trace the long-term consequences and outcomes of sus-
tainability actions and interventions. For instance, it is difficult to ob-
serve and analyse the indirect implications or long-term consequences of 
an experiment on the socio-technical, socio-ecological or socio-institu-
tional systems in which it is embedded. This is why community-led ac-
tions and grassroots experiments – which can have longer support, com-
mitment and motivation from the bottom-up – might have greater po-
tential to survive and continue, and eventually provide broader infor-
mation about the long-term and large-scale impacts of novel change ac-
tions and system configurations.  

2.4 Learning by means of networks  

There are plural perspectives on what sustainability means in theory and 
in practice, which sustainable futures should be targeted and which ac-
tions can deliver target changes (Luederitz, Abson et al., 2017; Wittmayer 
et al., 2019). Learning by means of networks builds on the proposition 
that sustainability transitions require exploring new visions, purposes, 
values, concepts, rationales and narratives of change from within this 
plurality of perspectives (Mauser et al., 2013; Nevens et al., 2013). In 
other words, taking diverse perspectives as an entry point for change, 
transitions studies address forming collaborative networks and partici-
patory discussions as a means to facilitate multi-actor interaction and so-
cial learning. Accordingly, when the stakeholders of transitions collabo-
rate in the activities of problem framing, envisioning, strategy develop-
ment and planning for transitions, the plurality of perspectives reveals 
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and creates opportunities for mutual learning (Bos et al., 2013; Ison et 
al., 2013; Pahl-Wostl et al., 2007).  

Networks in transitions enable learning by facilitating interactions be-
tween divergent knowledge and action domains, contesting values, 
worldviews and rationales driving different future expectations, needs 
and wants. For Koehrsen (2017) and Carlile (2004), such interactions fa-
cilitate learning through boundary work, and for Beers et al. (2019) and 
Beers and van Mierlo (2017), such interactions fundamentally facilitate 
reflexivity and learning through the negotiation of meaning. For Colvin 
et al. (2014), on the other hand, these interactions facilitate learning 
through relational thinking and practice. Commonly, networks and 
multi-actor interactions proceed by contesting previously isolated 
knowledge realms and opening up relational and social learning spaces. 
Networks, then, enable collaboratively reflecting on the taken-for-
granted actions and discourses of change and eventually deliberating new 
ones.  

By facilitating social learning between multiple stakeholders and actors 
of change, networks can stimulate public debate. Some of these social 
learning interactions are led by conflict resolution, negotiation of mean-
ing and spillover effects between contradicting or complementary mind-
sets (Ison et al., 2015; Beers et al., 2019). Through social learning, net-
works can lead to the alignment of perspectives and the formation and 
diffusion of novel ways of thinking (van Mierlo and Beers, 2020; Beers et 
al., 2019). The learning interactions in networks might eventually result 
in the emergence of collective and relational understandings and hence 
in well-networked courses of actions (Pesch, 2015; Colvin et al., 2014). 
Perspectives and opinions can fluidly travel across different actors, levels 
and scales; for this reason, they make effective entry points from which 
to introduce change and accelerate sustainability transitions in societies 
at large (Shove et al., 2012; Loorbach, 2007). However, it should be noted 
here that perspectives and ways of thinking refer to also one of the most 
challenging entry points for change because they are deeply situated in 
worldviews, paradigms and mindsets (Meadows, 1999). Nevertheless, 
when relational perspectives emerge through social learning and get em-
powered, they can challenge the predominant socio-cognitive constructs, 
rules and expectations that are set by incumbent regime actors (Geels and 
Raven, 2006). In this way, networks and the novel relational perspectives 
they generate can disrupt regimes from within. In short, learning by 
means of networks and multi-actor interactions has the potential to 
deeply challenge the prevailing cultural, normative and cognitive frames 
that guide transitions both at individual and societal scales (Barth and 
Michelsen, 2013; Brown and Vergragt, 2008). 

Learning by means of networks can be considered to comprise social 
and interactive processes through which personal and shared under-
standings, practices and meanings are built and rebuilt across contexts 
and time (Wenger, 1998; Geels and Raven, 2006; Penuel et al., 2017). 
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Diverging from experiments and reflective action, networks suggest more 
dialogic, distributed, emergent and process-oriented learning processes. 
In relation to this, it tends to be more difficult to estimate and follow up 
the learning outcomes that networks and multi-actor interactions lead. 
While this emergent and uncertain behaviour of networks can be re-
garded as a challenge for steering transitions, it can also be regarded as 
having the potential for generating less enforced and more generative 
change in societies (see also Figure 2.1 for different types of change).  

In the search for balancing bottom-up reactions to change and top-
down steering, the literature on transitions management proposes form-
ing curated collaborations (Loorbach, 2007). Accordingly, through cu-
rated collaborations, actors from diverse backgrounds, expertise and per-
spectives can interact around the activities of problem analysis, solution 
framing, envisioning, backcasting, agenda setting, monitoring and eval-
uation (Nevens et al., 2013; Lotz-Sisitka et al., 2016; Frantzeskaki and 
Rok, 2018). Such curated collaborations aim at producing collective vi-
sions and pathways that might inform national-level political decisions, 
plans and regulations (Hyysalo et al., 2019), and reorienting the transi-
tion agendas and strategic plans of neighbourhoods and cities (Nevens et 
al., 2013; Gaziulusoy and Ryan, 2017; De Koning et al., 2018; Fran-
tzeskaki and Rok, 2018). Laying the foundations of such collaborative 
work, building networks emerges as another significant method for ac-
celerating transitions - for facilitating multi-actor learning, tackling the 
plurality of perspectives in transitions, and informing the policies, strat-
egies and actions of transitions from within this plurality.   

Networks, and their agencies for interactive and relational change, un-
derpin the complex-adaptive systems perspectives on sustainability tran-
sitions (Espinosa and Porter, 2011; Olsson et al., 2004; Innes and Booher, 
1999). According to this perspective, networks (signifying sociomaterial 
networks as well as social networks) refer to the complex web of relations 
between diverse system actors, sectors and levels; and these network re-
lations lead societal change processes and sustainability transitions 
(Pahl-Wostl et al., 2007). Hence, most of the mechanisms, strategies and 
actions proposed in the literature of transition management for facilitat-
ing the systemic co-evolution and societal learning processes that sus-
tainability transitions suggest, relate to the concept of networks (Schot 
and Geels, 2007; Loorbach, 2007; Frantzeskaki et al., 2012). Learning by 
means of networks is manifested in process tools such as transition are-
nas (Frantzeskaki et al., 2012), urban transitions labs (Nevens et al., 
2013) and transdisciplinary research consortiums (Mauser et al., 2013). 
In other words, the concept of networks and the principles for facilitating 
multi-actor, multi-level and multi-sectoral learning underpin the meth-
odologies, methods and tools that transitions management literature 
proposes to steer and accelerate large-scale societal changes.  

The learning outcomes of networks might be counted as building up 
competencies and structures for relational sense-making and purpose-
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seeking in the search for developing shared understandings of sustaina-
bility problems and solutions and shared expectations for change (Newig 
et al., 2019; Ison et al., 2015). Accordingly, when networks are built to 
collaboratively work on transitions, they open up spaces for dialogue and 
reflective interaction. In this way, networks create opportunities to re-
veal, discuss, confront and, if possible, collaboratively resolve the con-
flicts and concerns arising from the plurality of sustainability definitions, 
expectations, needs and wants (van Mierlo and Beers, 2020; Torrens et 
al., 2019; Pahl-Wostl, 2009). As different and common perspectives on 
sustainability issues get discovered and conflicts get negotiated, new re-
lational perspectives and consequently relational actions can emerge 
(Colvin et al., 2014). In short, networks and the multi-actor interactions 
that networks host enable revealing the latent conflicts of interest in tran-
sitions, the contesting expectations and needs of the stakeholders of 
change and the power struggles in transitions, and enable developing en-
riched multi-dimensional understandings of the application challenges 
and conceptual challenges of transitions.  

Most of the approaches, tools and strategies that target facilitating 
learning by means of networks and multi-actor interactions have multi-
ple overlaps with co-design and co-creation processes. In these pro-
cesses: 

• participants might collectively discuss, frame and reframe sus-
tainability issues  

• participants might verbally or visually map down the systems, 
system constituents and processes that produce the issues at 
hand  

• participants might envision and propose possible futures and so-
lutions to the issue at hand 

• participants might further diagnose leverage points for change 
and develop future strategies, pathways and actions. 

To sum up, learning by means of networks can be interpreted as a way 
of learning through collaborative and participatory co-creation work, 
which takes problem diagnosis, normative framing and solution seeking 
to its core (Chambers et al., 2021). Such collaborative processes, accord-
ing to Chambers et al. (2021), contribute to sustainability transfor-
mations in six ways: by researching solutions, by empowering voices, by 
brokering power, by reframing power, by navigating differences and by 
reframing agency. As a whole, the collaborative work and multi-actor in-
teractions that networks host can initiate and distribute change across 
different actors, sectors and disciplines (Barth and Michelsen, 2013; 
Loorbach et al., 2020).  

While the conceptualisations of learning by means of networks address 
social learning and multi-actor interactions as one of the core drivers of 
transitions, they highlight the processual, expansive and long-term na-
ture of transitions and signal the need for building relational and distrib-
uted momentum for change. Considering its assets, learning by means of 
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networks, then, is needed on an ongoing basis and shall also be revisited 
in relation to experiments. Learning by means of networks can signifi-
cantly contribute to the explorative processes in the application phases of 
transitions where discourses and actions are framed, planned and con-
figured. Furthermore, learning by means of networks can also serve in 
the aftermath of these applications where most reflection, (re)framing, 
iterative action and replanning are done. If hybridised with experiments, 
learning by means of networks can amplify the transformative impacts of 
transition actions.  

2.5 Hybrid learning modes: Networks of experiments and experi-
ments on networks 

Experiential and social learning go hand in hand (Wenger, 1998). It is 
difficult to make a distinct separation between the ways of facilitating 
learning through networks of experiments and experiments on networks. 
Particularly in real-world contexts and naturally unfolding societal-
change processes, these two happen to emerge along with each other. For 
instance, grassroots sustainability initiatives follow transitions actions 
and experiments exhibited elsewhere, either formally or informally (Sey-
fang and Haxeltine, 2012; Loorbach et al., 2020). There are multiple 
overlaps between learning by means of experiments through reflective 
action and learning by means of networks through multi-actor interac-
tion. In fact, they are entangled in everyday learning rather than being 
mutually exclusive.  

As perspectives shape the strategies and actions of change, the experi-
ences arising from actions provide feedback for questioning and refram-
ing the perspectives on change and the strategies for delivering change. 
In other words, actions and opinions co-evolve in complex, non-linear, 
iterative and cyclical ways, paving the way for the changes in systems, 
cultures and practices (Shove et al., 2012; Alkemeyer and Buschmann, 
2016). Their entangled and emergent co-evolution becomes more appar-
ent and crucial in sustainability transitions and large-scale societal 
change processes.  

Transitions require hybrid approaches which build continuities be-
tween the theories and strategies of change and the realities and practices 
of change-making (Rogers et al., 2013). Frantzeskaki et al. (2012) have 
addressed the need for building links and continuities in between the sev-
eral methods and tools of sustainability transitions. Accordingly, they 
proposed bridging two transition management tools: transition experi-
ments which facilitate concrete action, experiential and hands-on learn-
ing; and transition arenas which engage diverse actors in collaborative 
work and social learning.  

Experiments can reveal insights about how the dynamics, actors and 
contexts of change relate and unfold in place. Arenas, on the other hand, 
can reveal insights about how the drivers, actors, actions and orientations 
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of change should be related and steered. Transition experiments reveal 
these insights through experiential learning, while arenas do so through 
social learning. Bridging these two processes, then, not only provides ac-
cess to different types of knowledge but also builds continuums of action, 
learning and change. Such continuums are useful and necessary for es-
tablishing the comprehensive and long-term changes that transitions 
suggest. However, rather than a sequential bridging, a hybrid mode of 
learning should mean a synthesis of networks and experiments that ex-
ceeds the summative learning outcomes and impacts that these tools can 
generate individually.   

Networks and experiments have both generative and disruptive roles in 
sustainability transitions. Experiments are effective tools for leveraging 
change from within actions and networks are powerful tools for leverag-
ing change from within the plurality of perspectives. The hybridisation of 
experiments and networks would go beyond addressing iterative changes 
in the actions or in the theories of transitions. Hybridising networks and 
experiments can significantly accelerate transitions by facilitating emer-
gent and multi-dimensional learning processes, weaving together global 
and local dynamics, and the abstract and concrete constructs of change 
(Loorbach et al., 2020). That is why, rather than solely exploring learning 
by means of networks or learning by means of experiments, exploring 
their hybrids might be key to making collective and effective progress to-
wards sustainability.  

The hybridisation of transitions processes, concepts and tools receives 
increasing attention from transitions scholars. For instance, the need for 
linking different types of experiments, integrating insights across con-
texts and building networks of experiments becomes progressively em-
phasised in literature (Luederitz, Schäpke, et al., 2017; Geels and Deuten, 
2006). There are multiple experiments and transitions projects that are 
applied across several different contexts and led by various societal actors 
(Sengers et al., 2019; Kivimaa et al., 2017). These experiments each im-
plement and test different strategies and actions; not linking their out-
comes and learnings would be an opportunity lost. The multiplicity of ex-
periments can enable developing place-sensitive (but also collective) un-
derstandings of the stakeholders, agencies, power constellations, dynam-
ics, drivers, hinderers and implications of transitions (Loorbach et al., 
2020; Torrens and von Wirth, 2021). Eventually, these place-sensitive 
and collective understandings can provide a solid ground for governing 
and steering transitions in enhanced ways.  

As mentioned in the previous section, approaching transitions from 
within a plurality of perspectives have the potential for significantly re-
framing the ways in which we, as societies, can understand, organise, 
learn and act for transitions (Loorbach, 2007; Nevens et al., 2013; Barth 
and Michelsen, 2013). Experiments on the networks themselves can be 
another way to explore the potential of hybrid ways of learning. Experi-
ments on networks, for example, can target composing novel 



The theoretical background: Learning in sustainability transitions and design 
 

50 

collaborations and improving the conditions, approaches and methods 
for facilitating multi-actor interactions and social learning. They can aim 
to integrate different perspectives at multiple levels (micro, meso, macro 
levels), scales (local, regional, global scales), sectors (civil society, policy, 
business, industry, research and education), disciplines and contexts 
(Ely, 2022). However, without translating the outcomes and proposals 
emerging from these networks into real-world action, the links and con-
tinuities of learning cannot be effectively achieved. Experiments on net-
works can be framed as explorations into building novel collaborative re-
lations between the stakeholders of transitions, such as citizens, civil so-
ciety initiatives, research institutions and government bodies. There is a 
need to coordinate such collaboration both at the time of the discovery of 
novel perspectives and at the time of the development and implementa-
tion of novel actions across multiple contexts, systems and sectors. Ac-
cordingly, beyond facilitating multi-actor interactions in the phases of 
problem framing and future projections, the hybrids of experiments on 
networks can simultaneously aim at facilitating collaborative planning 
and action on the ground (Bos et al., 2015; Nevens et al., 2013). There-
fore, experiments on networks, while building hybrids of multi-actor in-
teraction and action, would not only facilitate the collaborative framing 
of novel strategies for thinking, organising and doing for transitions, but 
could also facilitate the collaborative processes of applying and evaluat-
ing these strategies.  

Hybrid modes of learning align well with the proposals for participa-
tory, reflexive, adaptive and multi-level governance of transitions (see 
Loorbach, 2007; Kemp et al., 2007; Frantzeskaki et al., 2012; Pahl-Wostl, 
2009; Roberts and Geels, 2019). Transitions governance fundamentally 
targets steering different societal actors and sectors, and their actions and 
strategies towards a future that can accommodate shared sustainability 
values and visions, and shared expectations and needs for change. To-
wards this target, transitions governance explores enhancing the organi-
sational aspects of transitions by facilitating learning and adaptation 
across several levels, processes, scales, sectors and actors of change. In 
contrast to the conventional governance approaches – which often build 
on the hierarchical notions of change, agency and structure – transitions 
governance builds on and supports the decentralised and dynamic pro-
cesses of societal change (Avelino and Wittmayer, 2016; Roberts and 
Geels, 2019). Accordingly, as transitions cannot be controlled or en-
forced, decision makers and policymakers need to develop supportive 
and co-creative approaches to change-making. The approaches of transi-
tions governance build  on the proposition that societal change can be 
facilitated by the formal, curated and prescribed processes of learning  
but societal change also proceeds through informal, diffuse and some-
what bottom-up and open-ended processes of learning (see Figure 2.1). 
At this point, transitions governance approaches utilise experiments and 
networks as tools for creating a fertile soil to establish interactions 
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between multiple actions, actors and processes, and to facilitate learning 
and change. Addressing the needs for dealing with conflicts, disagree-
ments, tensions and power struggles, both in the actions and discourses 
of transitions, transitions governance can be interpreted as fundamen-
tally suggesting a symbiosis of learning by means of experiments and net-
works.  

In short, engaging multiple stakeholders in collaborative thinking and 
change-making can improve the transformative capacity of transitions 
experiments. Similarly, proliferating experiments can empower alterna-
tives and accelerate transitions. Accordingly, building distributed net-
works of experimentation and action at multiple scales, and in multiple 
contexts and sectors, while at the same time reflectively framing and eval-
uating these in transdisciplinary consortiums, can facilitate hybrid 
modes of learning and substantially contribute to transitions.  

The concept of networked experimentation can meet the extent of rela-
tionality that is needed for sustainability transitions. Hybrid modes of 
learning can be a promising concept to tackle the agencies of local exper-
iments and community initiatives in the broader societal learning pro-
cesses and sustainability transitions. By considering their ways of learn-
ing as networks of experiments and as experiments on networks, their 
local change actions can be acknowledged beyond the geographic bound-
aries and scales within which they are situated.  

2.6 Design, learning and transitions: In which ways design facili-
tates learning in transitions 

In sustainability transitions, design (as framed in this thesis, see Chapter 
1) facilitates learning and change by means of its outputs and by means 
of its processes. Design outputs can be considered to be the novel system 
elements, materials, products, tools, structures, services, strategies and 
policies that are formulated and applied. With its outputs, design trans-
lates the ideas and expectations of change into concrete actions in the real 
world. The outputs of design have the potential to alter societal needs and 
expectations, shift everyday experiences and practices, and steer produc-
tion and consumption patterns (Hoolohan and Browne, 2020; Shove et 
al., 2012; Spangenberg et al., 2010; Lockton, 2017; Vezzoli and Manzini, 
2008).  

Design processes can be considered as the processes of problem-solv-
ing, sense-making, envisioning and strategising for change, as well as the 
processes of prototyping, testing, evaluating and improving change ac-
tions. Through these processes, new values, rationales and visions for 
change are explored, and novel perspectives and actions of change are 
developed (Dewberry and Johnson, 2010; Gaziulusoy and Ryan, 2017). 
The processes of design are mostly explorative and emergent. However, 
with participation and collaboration from multiple actors and stakehold-
ers, these processes can become even more generative, delivering open-
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ended contributions to sustainability transitions, such as generating 
commitment to and trust in change amongst local stakeholders (Rutton-
sha, 2017; De Koning et al., 2018). Design processes, when collabora-
tively attended to in transitions, can enable working on contradicting ex-
pectations and diverging needs, on the one hand, and can enable building 
relational change actions and perspectives, on the other. 

Scholars from several fields have affirmed that the outputs of design 
and the processes of designing have the agency to facilitate learning and 
change in sustainability transitions. For instance, Shove et al. (2007) and 
Shove et al. (2012) have framed design objects and tools as one major 
driver of practice changes. Accordingly, novel design objects and tools, 
when coupled with competences and meanings, can generate new prac-
tice assemblages or modify old ones and hence alter the production and 
consumption patterns of societies. Hoolohan and Browne (2020) have 
further argued that not only the objects of design but also the processes 
of design can be effectively utilised in delivering practice changes. They 
proposed a practice-oriented design method that integrates design think-
ing, collaborative design approaches and social practice theory perspec-
tives in order to identify change points, and formulate and prototype im-
pactful practice-oriented interventions. Moser (2016) has also consid-
ered the processes of design as rich in terms of their outcomes for learn-
ing and change. Accordingly, co-design is ‘a critical time of knowledge 
generation’ and learning in itself rather than a preparatory phase before 
implementing action or research. Bos et al. (2013) and Pereira et al. 
(2018) have drawn attention to the design of transition experiments – 
particularly to their organisation and process design – and highlight how 
the design criteria and principles that are set can enhance learning con-
ditions. Ultimately, they called for careful consideration of the design of 
governance, experimentation and collaboration processes in order to fa-
cilitate more learning and change in transitions. White (2020), moreover, 
has suggested new potential roles for design, such as bridging the top-
down and state-led manoeuvres of change (e.g. policies and regulations) 
and the bottom-up and grassroots demands for change (e.g. protest and 
resistance) by facilitating collaborative thinking, democratic planning 
and envisioning. It can be deduced that some of these perspectives on the 
agencies of design focus on the transformative impacts of the outputs of 
design which become prominent after a design intervention is applied. 
On the other hand, others focus on the transformative impacts of the 
processes of design and on how thinking, planning and reflecting on de-
sign decisions and actions can facilitate learning and change. 

This thesis primarily focuses on the processes of design. As I will soon 
explain in the next chapter, this research adopts process philosophies in 
order to trace and examine the evolutions in design philosophies, deci-
sions, strategies and action, and their proliferation in other contexts and 
on other scales. This particular focus on processes is mainly because the 
outputs of design refer to the tip of the iceberg. By themselves, the actions 
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and objects of design can only provide limited information about how de-
sign is coupled with learning. Any output of design – products, services, 
environments etc. – results from processes of iterative thinking, decision-
making and doing. One portion of these design processes includes activ-
ities – such as prototyping and piloting – that target iteratively improving 
the outputs of design through testing, evaluating and reformulating. I col-
lectively refer to these processes in this thesis as design experimentation. 
One other portion of design processes targets enhancing the logics, phi-
losophies and strategies of design and includes activities such as envi-
sioning, planning and agenda setting. I refer to these processes collec-
tively as design participation, especially when interpreting them as col-
laborative and participatory processes. It can be observed that design ex-
perimentation and design participation proceed through activities, tools 
and methods that are similar to those of transitions. However, the ways 
in which these design processes are applied can be quite situational, dy-
namic and adaptive in regard to the matters, scales, contexts and stake-
holders of design.  

Design, learning and transitions 
 
Design is an interventionist and transformative discipline that presents 
issue-driven, goal-oriented and action-led approaches to change-making 
(Fuad-Luke, 2009). Delivering change, regardless of its scale and scope, 
has been an essential goal and activity of design. One of the most high-
lighted definitions of design succinctly describes it as a search that aims 
at ‘courses of actions to change existing situations into preferred ones’ 
(Simon, 1988). Towards this aim, design explores alternative perspec-
tives for configuring impactful actions and interventions that can trans-
form existing situations. This exploration proceeds through simultane-
ously (re)framing the issues and situations at hand, envisioning their tar-
get states and solutions anew, and (re)framing strategies and actions (Bu-
chanan, 1998, 2001). This explorative process circulates across purpose-
seeking, sense-making, formulating abstract working hypotheses and 
formulating concrete actions (Erdoğan Öztekin and Gaziulusoy, 2019; 
Manzini, 2015). In these explorations, design emerges as a way of think-
ing, and as an ongoing search for values, meanings, purposes and ration-
ales with which to deliberate change; hence, it is closely coupled with 
learning.  

In design studies, the processes of design are conceptualised as a unique 
culture of knowing which is led by learning (Buchanan, 1998, 2001). De-
sign is considered to have its own episteme for knowing, problem-solving 
and actioning for change (Cross, 2006; Jonassen, 2000). Design differs 
from conventional approaches to problem-solving where the intricate 
analysis of a problem usually leads to the formulation of solutions (Cross, 
2006, 1982). These conventional approaches might be considered to base 
on the belief that the situation at hand needs to be fully understood in 
order to deliver a solution to it. However, these approaches fail to proceed 
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when the issues at hand are not well-defined problems, such as those of 
sustainability transitions, and when the solutions to these issues might 
be partial and numerous.  

In contrast to these conventional approaches, design follows abductive 
and non-linear processes of thinking and doing (Cross, 2006; Dorst, 
2018, 2015). As mentioned in Chapter 1, design inquiries and action re-
search are found to be similar due to their analogous axiology and epis-
temology (Cole et al., 2005). In terms of their axiology, design inquiries 
and action research both value the relevance of a problem and the prac-
tical utility of the solution. In terms of their epistemology, design inquir-
ies and action research both aim at learning and building knowledge from 
the experiences of actual change-making. Following such an approach, 
design concurrently attends to thinking and framing, action and analysis; 
consequently, in design, the boundaries between knowing and learning 
usually diminish. 

Cross (1982, 2006) coins the notion of designerly ways of knowing and 
defines five essentials of them: (1) tackling ill-defined problems, (2) being 
solution oriented, (3) performing constructive thinking, (4) translating 
different domains of knowledge into concrete objects and vice versa, and 
(5) reading and writing in object languages, which can be summarised as 
sociomaterial literacy. In this thesis, I also acknowledge the designerly 
ways of learning in addition to those of knowing. This is first because 
design is enacted with exploration and learning even before knowing and, 
second, because learning (as a concept) better captures the processes of 
design where actions, strategies, values, rationales and visions for change 
are rediscovered and iteratively reframed. 

Design is an integral activity of sustainability transitions. Any change 
action needs to be formulated, planned and applied. However, beyond for 
its operational functions, design is also integral to transitions for its pro-
cesses of framing, envisioning and strategising. These processes include 
inquiring into the existing dynamics, opportunities and barriers of 
change in order to interpret the issue at hand. These processes also in-
clude inquiring into the future possibilities, stakeholder values and ex-
pectations in order to frame the targets of change. I shall note here that, 
in transitions, these processes are regularly attended to by several socie-
tal actors, such as local governments and researchers; mostly, these pro-
cesses are not considered design activities. However, it might be sug-
gested that these processes should be considered as belonging to design 
particularly when these processes tackle the matters of design and ulti-
mately aim at developing design outputs such as urban settlements, sys-
tems and services.  

Design in sustainability transitions, then, encompasses normative, pur-
posive and value-based explorations, and processes of thinking and doing 
that are targeted towards delivering novel design proposals and actions 
(Gaziulusoy and Boyle, 2013; Max-Neef, 2005; Dorst, 2018). These de-
sign processes can facilitate learning in multiple ways and contribute to 
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sustainability transitions. In this thesis, I focus on two processes of de-
sign – design experimentation and design participation – and further 
scrutinise their agencies for facilitating learning through a multiple-case 
study.  

Design participation: Design as a collaborative exploration  
 
The processes of design, especially in the practices of sustainability tran-
sitions, are no longer centralised and bound to professional realms; de-
sign processes are becoming more collaborative and participatory (De 
Koning et al., 2018; Mulder and Loorbach, 2018). First, this is because 
stakeholders, actors and sectors can bring in diverse perspectives and 
contributions to change. This diversity enriches the explorative processes 
of design. In most of these processes, design acts a shared topic of interest 
for collaboratively inquiring into how to think, organise and act, for ex-
ample, toward the sustainability transformations of cities (Gaziulusoy 
and Ryan, 2017). Besides being the topic, design also proposes method-
ologies, methods and tools to facilitate the multi-actor interactions be-
tween the stakeholders of transitions, and engage them in mutual under-
standing and in collaborative thinking and doing (Ruttonsha, 2017; 
Hyysalo et al., 2019). Therefore, design – as a shared topic of interest and 
with its participatory tools and methods – facilitates multi-actor interac-
tions and social learning, and closely relates to the approaches of learn-
ing by means of networks mentioned in the previous sections of this 
chapter.  

Consequently, one of the roles of design emerges as providing stake-
holders with the opportunities, methods and tools to get involved in the 
co-creation of knowledge and action for transitions. This role of design 
can be referred to as infrastructuring for change. Infrastructuring is de-
fined as an endeavour for equipping participants with knowledge, tools, 
methods, skills, capabilities and resources required so that they can per-
form a practice or participate in a process (Hillgren et al., 2011; Di Salvo 
et al., 2012; Karasti, 2014; Hirscher, 2020). Infrastructuring can also tar-
get equipping the participants in such a way that they can furthermore 
overtake the practice of infrastructuring and expand the societal capacity 
for changemaking (Hirscher, 2020). It can be summed up that infrastruc-
turing design participation is crucial for assuring the continuity and dif-
fusion of change since participants can be equipped with the skills re-
quired to undertake designerly ways of thinking, doing and learning and, 
hence, become empowered to produce knowledge and action in their own 
domains and in distributed ways.  

Design experimentation: Design as an integrative and iterative explo-
ration  
 
How design facilitates learning in sustainability transitions is not limited 
to reframing the philosophies, strategies and actions of change by means 
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of design participation and collaborative exploration. Design also facili-
tates learning through the hands-on and iterative explorations into re-
configuring the matters, objects and actions of design, and into bringing 
about impactful and desirable changes.  

Design includes exploring the actions and solutions applied elsewhere, 
analysing their successes and failures, and creatively synthesising them 
into new actions, interventions and solutions (Buchanan, 1998; Jones, 
2014). Furthermore, both this exploration and the proposed synthesis 
can act as a basis for evaluation and feedback that lead the next genera-
tion of improvements either in the references of design (such as framed 
philosophies and strategies) or in the outputs of design. For example, pi-
loting a new mobility system might reveal how planned interventions will 
be socially accepted and if they will generate the intended impact for 
change (Ceschin, 2014). Any design action implemented in the real 
world, therefore, might be considered as a resource for learning, evidence 
and information that can be used to design better actions for transitions. 
In the broader sense, it can be further inferred that any design explora-
tion and proposal can contribute to societal learning processes and sus-
tainability transitions with the generate-test cycles they introduce in the 
continuums of change. Additionally, any design exploration and proposal 
can be considered as the next cycle of the previous attempts in the sense 
that it integrates and iterates the perspectives and actions for change pre-
viously proposed in different geographies, contexts and scales. 

To sum up, the contributions of design to sustainability transitions and 
societal transformations are not limited to the objects of design. Beyond 
the designed, design is an activity of thinking, decision-making and do-
ing; it needs to be acknowledged for its less tangible and indirect contri-
butions to change, such as the contributions of its explorative, integrative 
and emancipatory processes (Costa et al., 2019; Gaziulusoy and Ryan, 
2017; Doordan, 2013). It can be argued that design has been latently in-
tegrating several change actions, processes, strategies and discourses 
that encompass different contexts, sectors, actors, places and time; per-
haps it has been functioning as one of the learning mechanisms of socie-
ties. Implicitly and explicitly, design has been building relationships and 
networks between multiple solutions, experiments, pilots and interven-
tions. Hence, for a long time, design has been facilitating some hybrid 
modes of learning by combining experimental and collaborative explora-
tions in order to delineate novel strategies, actions and perspectives that 
can transform existing situations in meaningful and impactful ways. 

Most learning that contributes to sustainability transitions and societal 
transformations emerges through the practices and processes of design, 
either when one engages with the analytical, integrative and creative 
thinking processes, wherein new courses of actions and interventions for 
transitions are developed, or when one participates in the collaborative 
processes of exploring and framing new ways of thinking, organising and 
acting for change. In this thesis, while tackling the phenomena of design-
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mediated learning, I scrutinise these experimental and collaborative pro-
cesses of design as enacted by community initiatives and discuss how, by 
means of design, the community initiatives generate learning outcomes 
and impacts that expand beyond the boundaries of their locales and con-
tribute to transitions at large.  
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3 
Methodology 

3.1 Ontological and epistemological foundations: Process philoso-
phy perspectives on sustainability 

 
Sustainability is a dynamic concept. Process perspectives would refer to 
sustainability as a moving target (Bagheri and Hjort, 2007) rather than 
fixing it to a particular definition. Similar to the systems perspectives on 
sustainability transitions, process perspectives acknowledge the system 
elements, constructs, relations, processes and dynamics that evolve with 
change. However, process perspectives further pay attention to the rela-
tional and dynamic co-becoming processes of systems and system con-
stituents. Sustainability, from process perspectives, can be considered as 
an emergent system property, of which goals and values are continuously 
revisited and reframed (Miller, 2013; Wittmayer and Schäpke, 2014). 
Scholars have argued that process philosophy provides a fertile ground 
for tackling the relational and processual aspects of sustainability (Walsh 
et al., 2021; Whiteman and Kennedy, 2016; Kaaronen, 2018; Mancilla 
Garcia et al., 2020). In line with this scholarly thinking, in this thesis I 
adopt process philosophy perspectives while inquiring into the phenom-
ena of design-mediated learning in transitions. While doing so, I develop 
a longitudinal and relational understanding of how design, learning and 
change dynamically unfold in sustainability transitions.  

Process philosophy can provide useful perspectives with which to ex-
amine and understand the flux of learning and change that leads sustain-
ability transformations over time (Walsh et al., 2021; Whiteman and 
Kennedy, 2016). Linking action, learning and change requires process 
perspectives, relational ontologies and epistemologies and a departure 
from substance-based ontologies and epistemologies (Kaaronen, 2018). 
This thesis looks into the design processes that community initiatives un-
dertake while they strive for the transformations of their settlements. The 
processes of design, learning and change blend in the contexts and places 
of sustainability transitions. The design processes of case community 
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initiatives have been coupled with learning in multiple ways. Their design 
processes relate to experimentation and hands-on exploration, on the 
one hand, and design participation and collaborative thinking and doing, 
on the other. These processes of design have facilitated learning and 
change in and beyond the locales of case community initiatives. Since 
process philosophy perspectives equally highlight agencies, processes 
and substances in making change (Kaaronen, 2018), they provide valid 
perspectives that align well with the overall research objectives, and with 
the theories of transitions and conceptualisations of learning upon which 
this research lands. Process perspectives become useful in this research, 
first, because they provide process-based meanings to the concepts such 
as flux, transformation, movement, dynamism and temporality 
(Whiteman and Kennedy, 2016). Second, they become useful because 
process philosophy perspectives enable differentiating the degrees of 
change and analysing change itself rather than the types of substances 
that are changing (Kaaronen, 2018).  

Process perspectives serve the objectives of this research well. Process 
ontologies and epistemologies, as opposed to dualistic traditions of 
thinking, bridge the bifurcations (Mancilla Garcia et al., 2020). For in-
stance, a process philosophy perspective would bridge several system di-
mensions – such as social, technical or ecological dimensions – by look-
ing into their evolving relations and by taking their co-becoming pro-
cesses, rather than their different properties, to the core of the analysis. 
Or, for instance, a process philosophy perspective would challenge the 
ontological separations between things (people, entities, materials) and 
their surroundings (contexts, systems) or between processes (thinking, 
creating, learning) and their outputs (ideas, innovations, knowledge) 
(Kaaronen, 2018). The world we perceive and live in fundamentally con-
sists of emergent, systemic and holistic co-becoming processes 
(Alkemeyer and Buschmann, 2016; Whiteman and Kennedy, 2016). Pro-
cess perspectives draw no strict boundaries between systems, their con-
stituents and their consequences (Kaaronen, 2018). In fact, they are con-
sidered to form a whole in which systems (those of micro and macro lev-
els and of cognitive and physical structures) and their constituents inter-
act bilaterally. Therefore, when inquiring into design-mediated learning 
from a process philosophy perspective, the long-standing separations be-
tween the contexts, actions and actors of design can be carefully recon-
sidered and challenged. For this reason, process philosophy perspectives 
can be regarded as particularly useful and relevant when inquiring into 
the hybrid modes of learning that I address at the intersections of exper-
iments and networks. 

A process philosophy perspective on sustainability also looks into the 
evolution of the less tangible elements of systems, such as in the interpre-
tations, experiences and narratives of change and their changes over time 
and place (Whiteman and Kennedy, 2016). Learning, then, can be tackled 
from within questions, such as the questions of how the activities, 
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agencies, participants, perceptions, mediators and contexts of learning 
co-evolve, and how they encompass multiple degrees of change in several 
scopes, depths, scales and dimensions that relate to sustainability trans-
formations.  

Approaches and theories – such as systems and complexity theories, 
sustainability transitions studies, transdisciplinary research approaches 
and methods – are considered demonstrative of process philosophy per-
spectives (Walsh et al., 2021; Loorbach and Rotmans, 2010). In particu-
lar, how these theories and approaches develop or build on polycentric, 
multi-scalar, multi-level and relational understandings of sustainability 
(Bagheri and Hjort, 2007) overlaps significantly with process philosophy 
perspectives. For example, transition tools such as transitions arenas, 
real-world labs, urban labs and living labs (Frantzeskaki et al., 2012; Ne-
vens et al., 2013) can be considered as being underpinned by process phi-
losophy perspectives. These tools manifest a shift from knowledge-first 
approaches to process-oriented approaches (Wittmayer and Schäpke, 
2014). Such methods and tools primarily focus on nourishing the pro-
cesses of change such as by enabling the participation and collaboration 
of multiple actors and stakeholders involved in change-making. Further-
more, these tools target contributing to the processes of change by facili-
tating learning in the long-term rather than delivering quick solutions 
and aiming at direct change.  

Sustainability transitions, from process perspectives, can be considered 
as open-ended and incomplete, as well as being considered as emergent 
from the wholes of multiple change processes (Bagheri and Hjort, 2007; 
Kaaronen, 2018). Process perspectives acknowledge that our percep-
tions, experiences and expectations of change keep unfolding and evolv-
ing along with transitions. Accordingly, process-perspective-based re-
search would ask: ‘what relations exist? Which are changed? What pro-
cesses continue? Which are interrupted?’, and would ‘try and think about 
these questions from different centres of experience’ (Mancilla Garcia et 
al., 2020, p. 228). Therefore, process philosophy perspectives provide a 
solid ground for tackling the research questions of this thesis and con-
ceptualising the phenomena of design-mediated learning in its broadest 
sense.  

3.2 Research design, methodology and methods: A multiple-case 
study 

This research follows a case study approach. Yin (2003, p.13) has defined 
a case study as ‘an empirical inquiry that investigates a contemporary 
phenomenon within its real-life context, especially when the boundaries 
between the phenomenon and context are not clearly evident’. Through 
a case study approach, in this thesis I aim to develop an understanding of 
the phenomena of design-mediated learning in transitions. While doing 
so, I conduct a multiple-case study and look into how and to what extent 
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design processes have been effective in delivering learning and change in 
both the local contexts and the wider contexts of sustainability transi-
tions. 

Multiple-case studies, differing from single case studies, investigate 
cases (either comparatively or not) through and towards a replication 
logic (Yin, 2003). Replication, in case study research, refers to the logic 
of how cases make sense in relation to each other (Hersen and Barlow, 
1976; Yin, 2003). For example, when design-mediated learning processes 
are identified as unfolding similarly in more than one case, this indicates 
literal replication. When the reasons why design-mediated learning pro-
cesses do not unfold similarly are identified, it indicates theoretical rep-
lication. Single case studies are advantageous when making an in-depth 
illustration of how a phenomenon occurs in support or contrast with pre-
vious studies and theoretical propositions. However, single case studies 
can be limited in terms of delivering generalisations. In single case stud-
ies, it may be challenging to understand whether an occurring instance is 
particular to the studied case or if it makes a pattern beyond the single 
case and can thus be generalised (Yin, 2003). Multiple-case studies are 
vigorous in overcoming such deficiencies that single case studies might 
have, simply because they make it possible to analyse patterns of replica-
tion across several cases (Yin, 2003; Campbell, 1975). Multiple-case stud-
ies enable differentiating between the cases that are unique and non-gen-
eralisable, and the ones which are more typical and representative. For 
these reasons, I found multiple-case study approach to be a suitable strat-
egy that would serve the overall objective of this research well, the overall 
objective being to conceptualise and theorise about the phenomena of de-
sign-mediated learning and change in the contexts of community-led sus-
tainability transitions. 

3.2.1 Case sampling 

The cases of this research are sustainability-oriented community initia-
tives who design, build, manage and transform their settlement systems, 
structures, practices and cultures (see also Chapter 1). The cases of this 
research commonly strive for deepening and broadening the sustainabil-
ity transformations of their settlements by continuously experimenting 
with novel ideas and actions in their settlements and by forming collabo-
rative networks within the community initiative and beyond. Addition-
ally, the cases of this research actively participate in broader networks of 
action and research with the aim of linking their processes of learning 
and change with larger transitions processes, such as through participat-
ing in social movements or regional or national research programmes. 
While selecting the cases for this research, I regarded experimental and 
collaborative work towards the transformation of settlements as a funda-
mental criterion to be met. The cases all attend to design experimentation 
in order to learn about sustainable settlements and configure novel tech-
nologies, systems and services. Furthermore, the cases all attend to 
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design participation since they, either in community or with external col-
laborators, discuss, evaluate and reframe the perspectives, strategies and 
actions they adopt in the design of their settlements.  

Besides this criterion, I aimed at variation in the sampling of cases since 
variation can enable illustrating a broader picture of a phenomenon (Sea-
wright and Gerring, 2008). Accordingly, the selected cases differ in terms 
of the multitude of approaches, strategies and actions they have devel-
oped to facilitate design experimentation and design participation. The 
cases vary widely in the ways that the community initiatives organise 
themselves internally and with other stakeholders, in the ways that they 
manage the design of their settlement transformations, and in the types 
of sustainability changes that they envision in their settlements and in 
society at large. Additionally, the community initiatives vary in terms of 
their establishment dates, population and geographical contexts. While 
making the initial selection of the cases, I delineated a two-by-two matrix 
that incorporated two types of category in order to structure the variety 
logic of cases. One category aimed to distinguish between the bottom-up- 
and top-down-formed community initiatives; the other aimed to distin-
guish between the urban and rural contexts. These categories guided the 
desk research and the selection of the cases.  

In the case selection, I mostly relied on secondary resources. During the 
selection phase, I took several decisions which set the scopes and bound-
aries of this case study. One major decision was to include the community 
initiatives who are already living in their settlements. To me, examining 
design-mediated learning required such cases because they provide rela-
tively longer periods of time in which to trace how learning travels across 
actors, sectors and contexts, and how design-mediated learning contrib-
utes to transitions. On the other hand, having variety in the timespans of 
the cases enabled me to observe how each community initiative (in rela-
tion to its level of growth and expertise) has developed variously its de-
sign practices, organisational models and strategies in order to establish 
the transformations of their settlements.  

Another decision I made in the selection phase was to select cases that 
are collaborating with peer organisations and community initiatives or 
with societal actors, such as universities, institutions and local govern-
ments, in multi-stakeholder or transdisciplinary projects. Through these 
projects (some of which might also be counted as experiments), the case 
community initiatives achieved to step out of their local boundaries and 
peer bubbles, and connect their actions to larger transitions processes 
and programmes. Furthermore, through these projects, the cases also re-
ceived funding from national or regional agencies (such as funding from 
the European Union) for their contributions and this substantially eased 
their financial struggles.   
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As I did field research and learned more about the cases, I soon realised 
that the initial categories I set no longer correctly communicated the or-
ganisational approaches of the cases. For instance, the top-down category 
was assumed to be representative of community initiatives that are initi-
ated and mostly led by one person or a founding group. However, no com-
munity initiative was managed in such a way. Instead of sole top-down 
management, some cases were managed via hybrid efforts: respected 
leaders and founders, collaborating experts and bottom-up decision-
making. Moreover, the case community initiatives were dynamically 
adapting their organisational strategies according to the emerging oppor-
tunities, the changing circumstances in their settlements and the chang-
ing needs and motivations of the members. The organisational relations 
within the community initiative and with their peers and societal actors 
kept changing during the course of their transformation. Soon, the initial 
categories began to blur and merge as I built thicker descriptions of these 
community initiatives (see Figure 3.1). Eventually, I utilised these prede-
fined categories as a reflective tool for further thinking and research ra-
ther than as an end in themselves.  
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3.2.2 The research process 

A case study, as a flexible methodological approach, permits modifying 
the design of the research as new information is gathered or new insights 
are developed during the course of the research (Yin, 2003). Case studies 
require some level of flexibility in order to adapt the study to the evolving 
course of events. This flexibility, according to Yin (2003), should not and 
does not necessarily ‘lessen the rigor’ of the study. In this research, it was 
not only my interpretation of the categories that evolved. The research 
methods of data collection also evolved, as commonly happens in re-
search projects that are engaged in real-world contexts (Wickson et al., 
2006). Yin (2003) has argued that redesigning the case study, within 
some limits to this flexibility, is an important aspect of multiple-case 
studies. Multiple-case studies are considered to be more prone to adap-
tations and modifications because they proceed through continuous re-
flection on the theoretical frameworks adopted, on the data collected and 
the data collection methods used, on the patterns emerging and on the 
selection of further cases. While collecting data from cases one by one, I 
continued to gather more information and get to know more about each 
individual case. At the same time, I kept developing insights across the 
cases with the aim of making sense of the cases in relation to each other 
and outlining a logic of replication.  

Methods and evolving methodologies 
 
In this research, adaptations and modifications to the case study design 
are particularly evident in the development and integration of new meth-
ods. Figure 3.2 illustrates the methodical adaptations and integrations 
implemented over the course of this research.  

In the initial phases of data collection, I mainly utilised a variety of 
methods, including participant observation, field notes, audio-visual 
documentation, and ethnographic and semi-structured interviews. Par-
ticipant observation as a method was useful to observe how (in a partic-
ular field, situation or community initiative) a phenomenon factually oc-
curs, and to get acquainted with the community members, their relations, 
practices and cultures (Flick, 2009; Kawulich, 2005). For specific periods 
of time (ranging from 4 to 15 full days), I visited each case and did partic-
ipant observations in the settlements by immersing myself (as much as 
was allowed) into the community practices of living and working. 
Through such ethnographic fieldwork and participant observation, I be-
gan to get a better grasp of the community initiatives’ ways of thinking 
and doing, their everyday practices and experiences, their cultural and 
social environments, and their emerging problems and needs. Through 
fieldwork and participant observation, I also got to closely experience the 
organisational functioning of community initiatives and observe the ap-
proaches, practices and activities that they perform in relation to learning 
and designing change.  
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Along with participant observation, I conducted several ethnographic 
and semi-structured interviews with the members of community initia-
tives and the short-term visitors (see Appendix A for a detailed list of the 
interviews). The interviews were useful for eliciting information about 
the phenomena under study based on the interviewees’ subjective inter-
pretations and expectations (Flick, 2009; Longhurst, 2003). While in 
participant observations I focused on gathering data about the current 
state of the settlement, the ongoing events, activities, problems, roles and 
processes, in the interviews I targeted collecting information about what 
I could not directly observe on the site, such as the histories, the antici-
pated futures and the perspectives of the community initiatives, and the 
wider networks and projects of which they are a part. In other words, the 
participant observations provided me with information about the actual 
experimentation processes and participatory processes performed on 
site. The interviews, on the other hand, enabled me to situate these ob-
servations in their historical, cognitive and social contexts, and grasp lo-
cal actions within the broader strategies, values, visions and philosophies 
of change that the community initiatives have adopted. 

 

Figure 3.2 Field studies and the evolution of the methods used over the course of the research 

The semi-structured interviews I designed for this study included ele-
ments of episodic interviews. Episodic interviews ‘make the processes of 
constructing realities more readily accessible than approaches which aim 
at abstract concepts and answers in a strict sense’ (Flick, 2009, p. 186). 
In these interviews, I aimed to gather information about the situations, 
decisions and instances that the community initiative considers as the 
important milestones in the evolution of their settlements. In other 
words, these interviews elicited information about the design-related ac-
tions, decisions and experiences which affected the trajectories of 
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settlement transformations by generating new perspectives and strate-
gies, and leading to a series of new decisions and actions. These inter-
views were particularly important because they revealed the critical 
change points and the episodes of the community initiatives that related 
to the design and transformation of their settlements, and they enabled 
me to analyse the actors and processes of learning within these episodes.  

On the other hand, my interviews with the short-term visitors, the rep-
resentatives of peer community initiatives and networks were structured 
differently (see Appendices B, C and D). The main aim of these interviews 
was rather to collect data that would enable me to cross-check the initial 
findings and more confidently build the logic of replication across cases 
so that I could construct a general understanding of the phenomena of 
design-mediated learning.  
 

Evolving methods 
 
One of the objectives of this research is to explore how organisational 
models and strategies affect the design approaches and learning pro-
cesses of community initiatives (see Chapter 1). Interviews and ethno-
graphic fieldwork successfully provided me with rich insights about the 
processes of design, learning and change. Nevertheless, they remained 
limited in providing sufficient and structured information about the or-
ganisational complexities and the collaborative relations within which 
these processes are comprised. At this point, I developed and integrated 
some new research methods for data collection. As such, the later phases 
of data collection included additional methods (i.e. participatory map-
ping workshops and mapping interviews) (see Table 3.1). 

In this thesis, it was difficult to convey information about the organisa-
tional structures of community initiatives, perhaps due to the fact that 
they had informal and dynamic relations that emerged and diminished 
in multiple ways. Furthermore, these relations multiplied with the size of 
the community initiatives; therefore, no member could have a full and 
definitive picture of the extent of their community initiative’s external re-
lations. On such occasions when qualitative data about relational and 
processual phenomena are targeted but conventional research methods 
fall short, researchers suggest integrating generative, visual and qualita-
tive methods (Kolar et al., 2015; Ahrens, 2018), and participatory ap-
proaches (Mitchell et al., 2017; Brown et al., 2020). Aligned with these 
suggestions for methodical integrations, I tailored and implemented two 
visual mapping procedures in this research.  

All in all, when conventional methods fell short in conveying infor-
mation about the organisational structures, relations and their changes 
over time, I decided to experiment with participatory and generative 
methods. These methods aimed to enable the research participants to 
give visual accounts (along with narrative accounts) of their organisa-
tions’ internal and external collaborations that had an impact on the 
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design and transformation of their settlements. These methods equipped 
the participants with tools to create visual diagrams of their community 
initiatives’ organisational relations and to then develop analytical reflec-
tions on these visual diagrams. Next, I will briefly explain these two visual 
mapping procedures and reflect on their contributions to the overall re-
search.  

 

Table 3.1 An overview of the data collection methods utilised in each case and the achieved data 
sets  

 Case A: 
ufaFabrik 

Case B:  
Under-
stenshöjden 

Case C:  
Tamera 

Case D: 
Suderbyn 

Case E:  
GEN    

Participant 
 observation 

6 days (2019) 5 days (2018)  
4 days (2019) 

9 days (2018) 15 days (2019) 13 days (2018) 
7 days (2019) 

Semi-structured  
interviews 

4 interviews 6 interviews 5 interviews 6 interviews 16 interviews 

Published  
documents 

Websites, bro-
chures, book 
chapters 

Websites, book 
chapters 

Websites, books, 
brochures, news-
letters, social 
media 

Websites, social 
media 

Websites, annual 
reports, games, 
social media, etc. 

Public/semi-
public speeches 

- - 12 speeches - - 

Participatory 
mapping  
workshops 

- - - Invitation based:  
W2 (5 partici-
pants) 

Participatory:  
W1 (over 100 
participants) 

Mapping  
interviews 

- 2 mapping  
interviews 

- 1 mapping  
interview 

- 

 

Participatory mapping workshops  
 
Participatory mapping is an interactive and generative research method 
which enables individuals to visually express and convey their ideas and 
perceptions with the provided tools (Boyle et al., 2021). After the initial 
phases of the data collection, I developed a qualitative participatory map-
ping procedure in the form of workshops in order to collect more infor-
mation about the organisational complexities and collaborative relations 
of cases. While designing this procedure, I utilised elements from the an-
alytical-theoretical framework developed in the work of Erdoğan Öztekin 
and Gaziulusoy (2019; Publication 2 in this thesis). This framework de-
lineates four dimensions of learning in transitions: visions, rationales, 
values and actions. In parallel, the workshop included these four dimen-
sions in order to guide the sections and activities of the procedure, and 
an additional dimension about actors and actor interactions.  

The participatory mapping workshop aimed at:  
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• collecting the thoughts, actions and experiences of multiple in-
formants in a less resource-demanding and less time-consuming 
way  

• better understanding the networks, the experiments and the net-
works of experiments that the cases involved  

• developing a visual actor map  
• fostering communication between the stakeholders of the re-

search and the researcher, and thus, enhancing reflexivity in the 
research  

• enabling the participants interact with each other and collec-
tively engage in mutual learning and knowledge production 

• gathering further analytical reflections and critical insights from 
the participants about the actors and actor interactions pre-
sented on the map.  

Two participatory mapping workshops were held as part of this study. 
The first participatory mapping workshop was designed to be applied in 
a network gathering which had over six hundred visitors from multiple 
community initiatives of eco-settlements, urban sustainability initiatives, 
civil society organisations, small-scale businesses and interested individ-
uals. The network gathering had an open application process for those 
who would like to propose workshops, presentations, discussions and 
seminars. I proposed this workshop first through this open application; 
it was planned as a three-hour session. Receiving interest from the or-
ganisers of the gathering, we started working together on developing it 
into a participatory workshop that would be open to contributions 
throughout the four days of the event and would be facilitated by locating 
a board on a busy corner of the venue (see Appendix E). The final work-
shop model, process, medium and tools were tailored according to the 
needs of this event in collaboration with the representatives of the net-
work and with the organisers of the gathering (see Appendix F for the 
final mapping workshop plan).  
 

 
Figure 3.3. The layout of the first participatory mapping workshop in situ  

The workshop process had three sections (see Figure 3.3). The first sec-
tion of the mapping workshop aimed to collect data about the collabora-
tive relations between and across the participants of the workshop; this 
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resulted in an actor map. The second section aimed to collect data about 
the past and current actions and the future plans of the participants, and 
furthermore about the links between the various actions and plans that 
are presented by different participants. This section resulted in a collec-
tive timeline of change. The third section of the mapping workshop aimed 
to collect the reflections of the participants on the values and meanings 
that they associated with the network; this resulted in a collection of the 
evoked thoughts, feelings and ideas.  

The workshop received contributions from over one hundred people. As 
a researcher, I partially facilitated the procedure, meaning that the in-
structions and tools were detailed on the board so that the participants 
could participate without simultaneous guidance. However, I also guided 
the participants as much as I was available and present in the workshop 
space. An interesting outcome of the process was that the participants 
would think aloud and explain why they chose a particular actor card, to 
whom they related themselves and what constituted these relationships 
without me asking them to do this. Therefore, the workshop led to some 
informal conversations or ethnographic interviews and enabled me to 
grasp better the means and meanings of organisational relating from the 
participants’ points of view. At the end of the workshop, a participatory 
discussion group was formed. In the discussion group, the participants 
shared their analytical reflections, critical insights and further thoughts 
about the outcome.  

The second workshop, on the other hand, was held in a case community 
initiative and only included the members of this community initiative as 
participants; it had five participants. Differing from its initial application, 
the second application of the workshop procedure was a curated process 
with a duration of three hours. The workshop model, process, medium 
and tools were slightly modified to fit the context. For example, the third 
section on values and meanings was omitted, the first section on actors 
and organisational relations was expanded and the discussion was facili-
tated throughout the workshop.  

The mapping workshops made evident that once the relations, actors, 
ideas and actions were visually laid down, the participants would explain 
what kind of experiences or thinking was behind these visual representa-
tions. Having seen how the participants naturally came up with struc-
tured narratives utilising generative tools, I then decided to partially in-
tegrate a similar visual mapping procedure in the interviews. 

Mapping interviews 
 
Mapping interviews can be defined as generative methods for gathering 
visual accounts of a phenomenon, project or organisation along with nar-
rative accounts (Ahrens, 2018). Depending on the design of the research, 
mapping interviews can target generating qualitative data and/or quan-
titative data (Kolar et al., 2015). Interviews, as a research method, are 
based on the assumption that the interviewees can verbally and 
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comfortably communicate their thinking in a structured way. However, 
it is highly probable that interviewees, especially those who are inter-
viewed in a language other than their native language (such as the ones 
in this research), can face barriers when thinking and expressing them-
selves (Flick, 2009). Interviews, in their most conventional form, do not 
offer alternative mediums which can support the communication be-
tween the interviewee and the interviewer. This pitfall suggests that 
providing complementary tools and media in interviews, such as visual 
probes or creative toolkits, might enhance the communication between 
the interviewer and the interviewee (Decuypere, 2020; Ahrens, 2018). 
Such generative tools and visual probes can enable the interviewees to 
structure their narratives and retrieve their memories during the inter-
view. Furthermore, having laid down the visual accounts of a particular 
phenomenon, the interviewees might further explain and reflect on their 
explanations, make additional interpretations or build cross-references 
within their narrative (Offenhuber, 2010; Decuypere, 2020). 
 

 
Figure 3.4 Actor cards and two different ways in which they were utilised: participatory mapping 

workshops (on the left) and mapping interviews (on the right) 

I implemented some mapping elements from the first section of the par-
ticipatory mapping workshops (actors and organisational relations) into 
the interviews in order to equip the interviewees with tools, methods and 
media and thus support their expressive and reflective capabilities. In 
this way, the interviewees could elaborate more on the organisational as-
pects and collaborative relations of their community initiative through 
this added layer of visual data. While utilising the actor cards in the in-
terviews, I applied several modifications in the curation and application 
of the mapping activity. I carefully considered the potential function of 
the introduced tools, how they would align with the interview questions 
and how they would guide the formation of responses (see Figure 3.4). A 
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challenge of the mapping interviews was the facilitation of the generative 
process along with the conversations of the interviews. The mapping in-
terviews needed to accommodate a level of flexibility and dynamism in 
order to align the visualisation process with the flow of thinking and nar-
rating of the interviewee. The interviewer, then, has to facilitate the in-
terview process by keeping the interviewee balanced between the activi-
ties of providing narrative accounts and building visual diagrams and 
also by keeping track of the proceeding interview questions. Therefore, 
as both the interviewer and the facilitator, I had to continuously analyse 
the ongoing conversation and dynamically decide if the content of the 
conversation required probing or not (and also, if so, when and how this 
should be done), in order to harmonise the narrative and visual work of 
the interviewee.  

In this research, mapping interviews provided space for the interview-
ees to visually schematise the organisational complexities and collabora-
tive relations of their community initiatives. These visual accounts stim-
ulated the interviewees to further explain their interpretation of the or-
ganisational relations (their content, evolution and change) and how 
these relations impacted on the design and transformation of their settle-
ments. My observations from the mapping interviews confirm that creat-
ing visual maps had a generative impact on the narratives of the inter-
viewees (Decuypere, 2020). Having made visual accounts of the actor in-
teractions and organisational relations, the interviewees could continue 
delivering genuine reflections about how these relations led to the emer-
gence of learning and change or to the emergence of new design strate-
gies, actions and decisions. 

General reflections on the research process and evolving methods 
 
Although they were introduced in this research lately, the participatory 
mapping workshops and mapping interviews had several contributions 
to developing insights into the organisational aspects of how design facil-
itates learning. First of all, the mapping interviews enabled gathering two 
different types of data (narrative and visual data) at the same time. Sec-
ond, the mapping workshops’ participatory structure enabled collecting 
large samples of data in a less resource-demanding and less time-con-
suming way than doing numerous interviews. Moreover, these proce-
dures opened up new conversations about the meanings of relations and 
enabled me to develop insights into how and why affective and long-
standing relations are mostly constructed by collaborative work. Addi-
tionally, these methods enhanced the trust and dialogue between me (the 
researcher) and the case community initiatives (the research partici-
pants). All in all, these methods enhanced the reflexivity of this research 
by more actively engaging stakeholders in analytical thinking and reflec-
tion.  
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3.2.3 The analytical approach  

In this study, I followed an abductive analysis approach. Abductive anal-
ysis blends deductive conceptual development with inductive reflections 
from empirical data (Dubois and Gadde, 2002). It enables concurrently 
exploring the theoretical conceptualisations of a phenomenon under re-
search and its real-world enactments. Abductive analysis was a suitable 
approach for this research because this research targets developing inte-
grated perspectives and bridging the theories and the practices of sus-
tainability transitions while examining the research questions. Accord-
ingly, on the one hand, I reviewed and integratively synthesised the liter-
ature in order to frame and conceptualise the phenomena of design-me-
diated learning in transitions. On the other hand, as I continued to collect 
data, I drew insights about how design relates to learning and change in 
the contexts of transitions.  

This research delved into several theoretical bodies of knowledge that 
theorise about sustainability transitions, learning and design. The role of 
theory in this study, nevertheless, was not descriptive. Rather, theory 
acted as an explorative field and reflective tool with which I could (1) 
frame the elements, dimensions and processes of design-mediated learn-
ing, (2) reason about the research objectives and the research approach 
and (3) identify the criteria for the research (i.e. the depths, dimensions, 
scales and processes of learning). As such, I explored the theoretical 
propositions and models within integrative efforts on an ongoing basis 
throughout the research. Toward identifying the replication logic across 
cases, I recurrently revisited and expanded these theoretical explora-
tions.  

The overall research process consisted of two analytical cycles (see Fig-
ure 3.5). The first cycle of analysis comprised an explorative literature 
review, the development of an analytical-theoretical framework and the 
analysis of one case. The review looked into the conceptualisations of 
learning in the systems theories of sustainability transitions and inte-
grated insights from design studies, social practice theories and the 
multi-level perspective. From this review, an integrated theoretical-ana-
lytical framework was developed (Erdoğan Öztekin and Gaziulusoy, 
2019; also, Publication 2 in this thesis). The framework conceptualised 
four dimensions of design-mediated learning in transitions: actions, ra-
tionales, purposes and meanings. I evaluated the potentials and limita-
tions of the framework by testing it through the analysis of the prelimi-
nary data set. Accordingly, data gathered from Case C (Tamera Peace Re-
search and Education Centre, see Figure 3.2 and Table 3.1) was used.  

The data comprised fieldnotes, interviews, semi-public speeches and 
published documents by the community initiative. I applied thematic 
analysis to the transcripts of the interviews, to the semi-public speeches 
and to the textual data derived from the documents published by the 
community initiative. Thematic analysis is applied by identifying, analys-
ing and reporting the patterns and themes that emerge from within data 
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(Braun and Clarke, 2006). While doing the thematic analysis, I paid par-
ticular attention to the processes of design experimentation and design 
participation. I examined the design-related decisions, actions and re-
flections of the community initiative and how these decisions, actions and 
reflections in return impacted on the normative orientations (meanings 
and purposes) and the pragmatic approaches (actions and rationales) of 
the community initiative. Then, emerging themes were visually mapped 
in the framework, considering their relevance to the dimensions of learn-
ing (outlined in the proposed framework) and their temporal order. The 
analysis resulted in a visualisation that encapsulated information about 
how the design and transformation of the community settlement pro-
gressed through time (see Publication 2 in this thesis). Finally, I identi-
fied several phases of design that created significant learning experiences 
in the community initiative and enabled deepening and broadening the 
transformation of their settlements. The findings indicated further re-
search on how these learning experiences reverberate in peer networks 
or multi-stakeholder collaborations and how these learning experiences 
relate to the larger scales of sustainability transitions.  

 

 
Figure 3.5 The empirical analytical cycles of this research and their correspondence with the 

production of the publications  
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The second cycle of analysis comprised the development of a conceptual 
framework which distinguished several different depths of learning that 
design can mediate, and the analysis of three cases. This cycle first con-
ceptualised the phenomena of design-mediated learning by integrating 
theoretical insights from sustainability transitions studies and learning 
sciences. Accordingly, the roles of design were found implicit in the tran-
sitions processes of niche embedding, translation and scaling, and of 
building networks of experiments. The related literature argued that 
these processes prominently facilitated and accelerated societal learning 
for change (von Wirth et al., 2019). However, as proposed in the concep-
tual framework (which was developed as part of this second cycle), these 
processes might lead to different levels of learning depending on to what 
extent design efforts are critical, integrative, creative and transformative. 
In relation to this, the conceptual framework presented four levels of 
depth for design-mediated learning, and it acted as a heuristic with which 
to analyse the data from three cases.  

In this cycle, I analysed the case community initiatives with the aim of 
capturing their processes of design in terms of the depths of thinking, re-
framing and learning they accommodate. Processes imply the emer-
gence, change or occurrence of particular action sequences through time 
or their strategic implementations (Saldaña, 2013). While analysing the 
cases, I mapped the occurrence, sequence and progression of design-re-
lated actions, decisions and reflections of the community initiatives on a 
timeline (see Appendix G for an exemplary excerpt). In order to do that, 
I conducted a thematic analysis on the field notes and interview tran-
scripts. I first identified the design-related actions and decisions of the 
case community initiatives, and how they sequentially and relationally 
unfolded. After identifying the design actions and decisions, they were 
assessed for the depths of learning, creative interpretation and critical 
thinking to which they referred. Finally, this information was visually ap-
plied to the framework and diagrammatic timelines were generated (see 
Publication 3 in this thesis). In the end, these timelines revealed the 
learning experiences that emerged from design-related decisions, actions 
and reflections, and how such these experiences led the transformation 
of the community initiatives and their settlements. This second cycle of 
analysis enabled building a nuanced understanding of the various depths 
and extents of learning that design might mediate in transitions.  
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4 
Results: Summaries of the publications 

In this chapter, I will first give an overall picture of how the publications 
compiled in this thesis relate to the research questions of this research. 
Then I will present the summaries of these articles, individually encapsu-
lating their main arguments, objectives, methodological approaches and 
major findings.  

Sustainability transitions are real-life phenomena that cross-cut several 
systemic and sectoral domains. Multiple bodies of literature study and 
theorise about transitions, each with its own framings of the system ele-
ments, processes and mechanisms of change and each with different im-
plications for practice. Publication 1 (P1) tackles RQ4 and investigates 
three bodies of knowledge that look into sustainability transitions in sys-
tems, practices and cultures: transitions theories (TTs), practice theory 
(PT) and DfST. In doing so, on one hand, it builds an understanding of 
the divergences and convergences of these theoretical approaches; on the 
other hand, it identifies the boundaries and foci of research, which pro-
vides guidance and reference for the following articles (see Figure 4.1).  

Publication 2 (P2) also delves into RQ4, but it particularly scrutinises 
the common dimensions and processes of bottom-up learning in transi-
tions, as addressed by the multi-level perspective (as one framework in 
TTs), PT and design (as the wider discourse in which DfST is situated). 
As one of the results, this article proposes an analytical-theoretical frame-
work with which to examine the phenomena of learning in transitions, 
especially serving the intersections of RQ1 and RQ2 of this research. This 
article exemplifies the use of the proposed framework through analysing 
one case and provides empirical insights into how design mediates learn-
ing in sustainability-oriented community initiatives.  

Publication 3 (P3), first develops and refines the framework pre-
sented in Publication 2, providing clarifications in response to RQ4. Then 
it undertakes a multiple-case study through which the intersections of 
RQ1, RQ2 and RQ3 are researched. This article provides new insights 
about the reciprocal relationships between the organisational models and 
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the design-based learning journeys of the case community initiatives of 
eco-settlements. 
 

 
Figure 4.1 Matching the research publications with their target research questions  

4.1 Publication 1 

Co-positioning design for sustainability transitions, practice the-
ory and transitions theories: Towards dialogue and collaboration 

Publication 1 presents an overview of three bodies of knowledge that re-
late to sustainability transitions. The publication comparatively dis-
cusses the conceptual and theoretical underpinnings of these bodies of 
knowledge with the aim of identifying the limitations and potential for 
their further integration in thinking about and actioning for transitions.  

Design, in the context of sustainability transitions, operates at the in-
tersection of (1) the everyday practices that mainly follow the diffusion of 
ideas, values and choices, and (2) the infrastructures, systems and ser-
vices that are shaped from within societal sectors, processes and scales, 
with a strategic outlook on the multiple alternative organisational ar-
rangements of these. Hence, designing for sustainability transitions re-
quires bridging the changes of practices with the changes in systems in 
the pursuit of delivering strategic decisions and impactful actions that 
can contribute to societal transformations. TTs and PT provide these per-
spectives; their integration into design studies have been previously ex-
plored by design scholars, which led to the development of the emerging 
field of DfST (Gaziulusoy and Erdogan Öztekin, 2019).  



Results: Summaries of the publications 
 

79 

DfST, TTs and PT have built knowledge and developed strategies, prac-
tices and tools with which to understand and facilitate the different as-
pects of societal change. Their diverse approaches to transitions hold po-
tential for developing complementary understandings, interpretations 
and formulations of how societal change unfolds and how it can be 
steered. This article argues that there is a need for building further cross-
overs and establishing co-learning between these three approaches in or-
der to build collaboration, continuity and dialogue in transitions actions 
and perspectives.  

With the aim of identifying opportunities for building crossovers and 
establishing co-learning, we present a critical overview of DfST, TTs and 
PT in this article. In doing so, we first analyse each body of knowledge to 
determine its conceptions of societal change (how it frames and under-
stands the constituents of systemic change), its narratives of change (how 
it frames and understands the processes and flows of change) and its foci 
of interventions (what actions and activities it proposes in order to lever-
age change). Then, we comparatively evaluate the convergences and di-
vergences in each body of knowledge in order to identify its complemen-
tary assets in regard to understanding, managing and making sustaina-
bility transitions.  

Our analysis reveals that DfST, TTs and PT study different dynamics of 
change, address diverse targets with their interventions and are actively 
engaged in distinct phases of change. In terms of the dynamics of change 
they study, DfST, TTs and PT have different highlights in their narratives 
of change. TTs mainly focus on the coevolution dynamics of change and 
partially on diffusion dynamics. PT provides an enriched look at transi-
tions while it studies the evolution of everyday cultures and practices 
along with changing systems. PT mostly examines the diffusion dynamics 
of change as it particularly scrutinises the horizontal circulations and 
changes of the values, meanings, competences and material innovations 
that lead to changes in user/consumer/citizen perspectives and practices. 
In search for formulating and implementing socially relevant alternatives 
which can challenge, disrupt and replace predominant practices and sys-
tems, DfST looks both into system coevolution dynamics and diffusion 
dynamics but in a less comprehensive way. 

DfST, TTs and PT also have diverse target scopes, scales and time 
frames addressed in their interventions. They similarly acknowledge the 
need for change in (1) the conceptions of transitions (how to understand 
the complexity of transitions), (2) the processes of transitions (how to 
govern and steer the dynamics of transitions) and (3) transitions actions 
(how to organise, decide and act for transitions). TTs interventions 
strongly address all three of these targets. DfST also aims to achieve all 
these targets; however, it mostly considers the local-scale or context-spe-
cific implications of these targets within the boundaries of situational in-
quiries. PT interventions, on the other hand, put more emphasis on the 
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need for change in the conceptions of transitions and less in the processes 
of actioning for transitions.  

When it comes to the phases of change to which DfST, PT and TTs con-
tribute, we can see a similar diversity. TTs are mostly concerned with the 
long-term process management of transitions; the frameworks and inter-
ventions of TTs mostly focus on the prior phases of planning and change 
making. However, TTs, even though with less focus, additionally engage 
in the implementation and evaluation phases of change. DfST also en-
gages with the strategic and tactical activities of transitions, but design 
and designers are inevitably more closely engaged with in situ experi-
mentation and local change processes, and with actively leading collabo-
rative processes of thinking and doing. PT mostly provides a retrospective 
analytical look at the change processes, redrawing the perceptions and 
conceptions of change to inform future actions. Thus, rather than the in-
itial and active phases of transitions, PT mostly engages with the late 
phases of transitions, such as tracing, evaluating and reasoning about the 
processes of change and the impacts of interventions.  

These findings signify that there are latent separations of roles and re-
sponsibilities amongst DfST, TTs and PT. The article suggests that bridg-
ing their diverse perspectives and expertise would enable understanding 
and steering transitions from within networks of strategies, approaches 
and actions. Building dialogues, continuities and collaborations amongst 
DfST, TTs and PT while thinking and acting for transitions can link the 
different dynamics, targets and processes of change to which these ap-
proaches relate, and thus can immensely contribute to and accelerate so-
cietal transformations.  

4.2 Publication 2 

Designing transitions bottom-up: The agency of design in for-
mation and proliferation of niche practices  

Publication 2 first explores the constituents and processes of learning 
that lead the emergence and diffusion of novel socio-technical systems 
and practices by looking into how design, practice and systems perspec-
tives frame learning. Drawing from their common notions, this paper 
presents an integrative theoretical-analytical framework which enables 
scrutinising the learning dimensions and processes that lead sustaina-
bility transitions. Finally, the article tests the use of this framework by 
analysing a case community initiative which has adopted design exper-
imentation as a means for action and learning, and for leading the 
transformation of their settlements.  

While transitions refer to complex, comprehensive and structural 
change processes, they also refer to a learning space which unfolds both 
for individuals and societies, and in the sociomaterial networks of prac-
tices and cultures. Focusing on learning, this article explores the 
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dimensions and processes of change-making as conceptualised and the-
oretically framed by the three bodies of knowledge covered in Publication 
1. The article builds on the assumption that if different learning dimen-
sions and processes and how they relate to each other can be understood, 
this holistic picture can enable delineating the entry points through 
which (deeper) transitions can be effectively leveraged and catalysed. 
Therefore, with the aim of delivering an integrative understanding of 
learning in transitions, this article further investigates how DfST, TTs and 
PT conceptualise the dimensions and processes of bottom-up learning 
and change. The literature on design elaborates on the learning dimen-
sions and processes addressed as part of (re)framing the problems and 
issues at hand, envisioning novel solutions and futures, and formulating 
transformative actions and interventions. The PT literature elaborates on 
the learning dimensions and processes that are addressed as part of the 
emergence, diffusion and disappearance of alternative practices. TTs, 
and more specifically the framework of Multi-level Perspective (MLP), 
elaborate on the learning dimensions and processes that are addressed 
as part of configuring, experimenting with and implementing system in-
novations at multiple societal levels.  

This article identifies that, despite their different foci, there are com-
monly addressed dimensions and processes of learning that are men-
tioned as the key catalysts of designing innovations, practice changes and 
regime-level system transitions. For example, designers proceed with 
their searches for novelty by (re)framing the concrete and particular 
change actions and by simultaneously (re)framing the abstract working 
hypothesis of change. On the other hand, practitioners abstract their cog-
nitive and practical know-how from one practice and then recontextual-
ise and apply it while performing another practice, leading to the evolu-
tion and emergence of practices. Socio-technical systems also follow sim-
ilar abstraction and concretization processes as they change, however, at 
societal scales and across sectors. The context-specific experiences and 
learnings from niche experiments are generalised and codified in order 
to be recontextualised and applied in regime-level systems, such as in ur-
ban mobility, energy, water or food systems. In short, although design 
innovations, practice changes and regime-level system transitions take 
place at different scales and within different dynamics, they all emerge 
from the learning interactions between the very concrete actions of 
change and the theoretical constructs of change.  

These three perspectives all address that learning emerges from the 
simultaneous considerations of the local and particular formulation of 
change (real-world complexity) and of the general and abstract formula-
tion of transitions (intellectual complexity). Furthermore, they com-
monly address purpose-seeking and meaning making as other processes 
which emerge while developing change actions, decisions and knowledge 
for change or while reflecting on them. As commonly addressed in de-
sign-based change, practice change and systems change, transitions 
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require learning, revising and redefining four dimensions that orient 
change trajectories (see Figure 4.2): 

• the general and abstract constructs of change (such as the ration-
ales of change that define why we perform particular actions in 
order to bring about specific changes)  

• the local and particular applications of change (such as the adop-
tion of new products and new practices) 

• the purposes of change (such as the visions that the change en-
deavours target)  

• the meanings of change (such as the social or economic values of 
change).  

 
Figure 4.2 The levels and dimensions of learning in transitions. Source: Publication 2.  

Furthermore, in this paper, we propose a refined understanding of 
these four dimensions of learning by applying levels of design: design in 
context, designing context, design of context (corresponding with the mi-
cro–meso–macro levels of transitions, and abstractly representing 
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individual–community–society levels, local–regional–global levels or 
product–product service–system levels). The levels seemed to be com-
monly inherent in the learning conceptualisations of the three examined 
perspectives. Therefore, Publication 2 proposes a framework that in-
cludes learning dimensions as well as their embedded and levelled rela-
tions. These dimensions, on the one hand, represent the interrelated an-
chor points of change, and on the other hand, they correspond to the di-
mensions of the design-mediated learning dimensions of transitions. It-
erative and cyclical reflections on these dimensions through processes of 
thinking and making (such as abstract and concrete formulation of 
change, strategising, decision-making, sense-making and purpose-seek-
ing) facilitates the continuous learning processes that couple transitions. 

 

 

Figure 4.3 The sustainability transformation of the Tamera’s settlement dynamically proceeds 
across different depths and dimensions of design-mediated learning. Source: Publication 2. 

The article continues by exemplifying the use of this framework, first, 
in order to evaluate its limitations and potential, and to identify its devel-
opment points and, second, in order to cross-check the validity and rele-
vance of this theoretical framework with some preliminary empirical 
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insights from the field. In doing so, we present the analysis of a commu-
nity initiative and the transformation of their settlement. The Tamera 
Peace Research and Education Center was established in 1995 in Portu-
gal. In their initial years, the settlement underwent severe droughts and 
resource shortages. Having faced such major problems, the community 
initiative decided to apply an unconventional water management ap-
proach to their topography: the ‘slow, spread, sink’ model of Holzer 
(2015). Following the principles of this water management approach, the 
community initiative designed the water system of their settlement and 
applied landscape interventions in collaboration with Holzer and other 
experts. These applications profoundly enhanced the water cycles and the 
ecosystem well-being of the place. Experiencing these changes, the com-
munity initiative continued to reflect more on the rationales behind this 
model and utilise them to provide the underlying logic of their settlement 
transformations. Accordingly, the community initiative implemented 
similar sustainability principles in their systems, infrastructures and 
practices. Further, they explored how such principles might guide the 
whole system design in connecting waste, water, energy, food systems to-
gether within mutually supportive relations. They eventually took this ex-
ploration to the core of their community initiative and began to formulate 
several projects. For instance, they currently run a test site for research-
ing integrated sustainable systems and self-sufficiency, and they are 
translating what they have learned into the Blueprint200 project that 
aims to develop a model for regenerative settlements.  

Our analysis explicates how even one design experimentation and in-
tervention can initiate long-term transformations. It happens that when 
an experiment creates experiences of change and an empirical knowledge 
basis for a community to discuss and reflect on the occurring change, the 
community – with these insights – can improve or deepen the actions, 
meanings, rationales and visions that they adopt. In other words, even an 
individual design experiment can mediate multiple sense-making, pur-
pose-seeking, and abstract and concrete thinking processes, and contrib-
ute to learning for transitions.  

Furthermore, the analysis shows that the community initiative under-
took different depths and levels of reflective thinking and action during 
the transformations of their settlement (see Figure 4.3). In continuous 
flux, their thinking and action travelled across the of-contexts of design 
(which guide the actions, rationales, visions and meanings that the com-
munity initiative adopted for change) and the in-contexts of design (in 
which these actions, rationales, visions and meanings are concretely 
manifested in their specificity). As this case exemplifies, a design experi-
mentation can lead to changes in multiple levels of thinking and doing, 
from worldviews and mindsets to infrastructures, everyday practices and 
cultures of living. Design, thus, acts as a means for developing actionable 
knowledge for sustainability transformations and for conducting deeper 
reflections on change actions, rationales, meanings and visions.  
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4.3 Publication 3 

Developing a design-based understanding of learning in transi-
tions: A multiple case study  

Publication 3 examines how organisational models, strategies and 
structures around design experimentation affect long-term, wide-scale 
and multi-actor learning processes in transitions. It presents a multiple-
case study of three community initiatives of eco-settlements which ex-
hibit three different ways to organise and facilitate networked design 
experimentation at the niche level and to contribute to local, regional 
and societal sustainability transformations. 

This article explores how design mediates action-based interactive 
learning in sustainability transitions – either through explicit and formal 
networks of design experimentation and collaboration, or through im-
plicit, informal and diffuse ones. Design facilitates learning in the collab-
orative problem and solution framing, envisioning, decision-making and 
strategy development processes that determine the extents and depths of 
how novel change actions can be locally embedded (forming niches), 
translated or scaled across contexts. The case community initiatives ex-
emplify how bottom-up transitions processes are led by both the formal 
and informal networks of design. 

In this article, we start by improving the learning framework proposed 
in Publication 2 to conceptualise the phenomena of design-mediated 
learning in transitions. Integrating theoretical insights from transitions 
studies and learning sciences, we propose that design can mediate learn-
ing in transitions at several depths (see Figure 4.4). Accordingly, when a 
niche is to be locally embedded, translated into another context or scaled 
up, its design can be approached:  

• as a mere replication task (a previous niche experiment is ap-
plied as it is, without any reflection on the values, purposes, and 
rationales that the niche represents)  

• as an additive improvement task (necessary elements and fea-
tures can be affixed or removed to meet needs without reframing 
the values, purposes and rationales that the niche represents)  

• as an interpretative integration task (the systemic relations be-
tween elements and features can be analysed, and creatively and 
integratively interpreted by modifying the values, purposes and 
rationales that the niche represents)  

• as a transformation task (the underlying mindsets, philosophies, 
meanings and intentions can be questioned and radically re-
framed with deep critical reflection on the values, purposes and 
rationales that the niche represents).  
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Here, in this article, we frame the community initiatives of eco-settle-
ments as grassroots laboratories which contribute to learning by means 
of design-based networked experimentation at the niche level, and we an-
alyse three cases. One of the cases is a rural community settlement estab-
lished in 1995 in Portugal – Tamera. Tamera started as a community ex-
periment and they continued to undertake collaborative and experi-
mental approaches in order to lead the transformation of their settle-
ment. The other case is an urban community housing cooperative estab-
lished in 1995 in Sweden – Understenshöjden. Understenshöjden started 
with a small group of enthusiasts who aimed to translate the ecovillage 
model into an urban housing project. The idea quickly grew into a multi-
stakeholder project that brought together the city of Stockholm and sev-
eral governmental and non-governmental organisations. One other case 
is a rural eco-settlement established in 2008 in Sweden – Suderbyn. 
Suderbyn is a relatively young community initiative which has developed 
novel strategies for establishing, managing and accelerating the transfor-
mation of their settlement. All these cases can be counted as part of a 
larger network of experimentation that focuses on building community 
lifestyles and designing sustainable settlements. Their experiments in-
clude (but are not limited to) renewable energy systems, low-carbon tech-
nologies, water management approaches, local food production prac-
tices, community building practices and methods, community ownership 
models and whole-system integrations.  

The findings from this multiple-case study indicate that the depths of 
design-based learning are not mutually exclusive or separate from one 
another. On the contrary, they are fairly entangled and fluid (see Figure 
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4.6). Hence, change makers need to dynamically manage these different 
depths of emerging learning processes in order to deepen and expand lo-
cal transformations and sustainability transitions.  

 

 

Figure 4.5 The design-mediated learning processes of a case community initiative, Suderbyn. 
Source: Publication 3. 

Community initiatives pursue design-based interactive learning at var-
ious depths and scales. Each follows a unique process through which it 
adaptively responds to its internal and external organisational dynamics 
and changing circumstances, as well as to the change of values, purposes, 
rationales and actions with which it associates itself. Design-based inter-
active learning proceeds across various depths and scales of thinking and 
action regardless of whether design is led by one community endeavour, 
by multiple stakeholders or by transdisciplinary collaboration and inter-
national research consortiums. A common practice that the case commu-
nity initiatives valued and performed was continuous collaborative re-
flection and action; this practice emerged to be a key process that ampli-
fied the longevity, depth and transformative impact of design-mediated 
learning. Our analysis shows that these reflective and collaborative prac-
tices are attended in the design of systems, environments, technologies 
etcetera more extensively when the community initiatives are involved in 
multi-stakeholder and transdisciplinary projects. Furthermore, partici-
pation and collaboration in transdisciplinary and multi-stakeholder pro-
jects has released the community initiatives from their isolation in their 
locales or in their peer networks. As they become active partners in inter-
national, inter-sectoral and transdisciplinary projects, the community in-
itiatives enhanced their roles in the societal processes of change making.  
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This article further suggests that design is integrative by nature and that 
it acts as a netweaving practice in sustainability transitions. Design not 
only links together different levels of learning, thinking and action but 
also links together multiple working solutions, actions, interventions and 
ideas exhibited by various sectors and actors in different contexts. Design 
for transitions, then, is not only about implementing new niches but also 
about detecting and collaborating with established niches to build and 
accelerate momentum for change. In other words, design for transitions 
is equally about interweaving learnings from previous transitions actions 
into the ongoing design processes and, furthermore, about translating 
these learnings into emerging change actions elsewhere. Hence, netweav-
ing between multiple domains of action and knowledge, across time and 
space, seems to be an important change-making and leadership practice 
that is led by the grassroots and expert designers of our societies.  
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5 
Discussing design as a facilitator of 
learning in sustainability transitions 

Synthesising the findings from the three publications summarised in the 
previous chapter, here I will discuss design as a facilitator of learning in 
sustainability transitions through three perspectives. The first perspec-
tive will first zoom in on the processes of designing and conceptualise 
how design actions, strategies and philosophies relationally unfold, lead-
ing to learning and change. Through this perspective, I will explain how 
community initiatives – while designing, building, managing and orient-
ing the transformations of their settlements – have themselves also gone 
through change with regard to the ways they think, organise and act for 
sustainability. The second perspective will zoom out to look at the pro-
cesses of sustainability transitions and illustrate a big picture of the large-
scale change dynamics which transitions comprise. Through this per-
spective, I will elucidate how community initiatives, with their situational 
design inquiries at the local scale, relate to the multiple large-scale dy-
namics of learning and change. Based on these syntheses, I will then dis-
cuss the findings of the case study and reflect on how design mediates 
learning in sustainability transitions. Following this, the third perspec-
tive will zoom forward and point out the necessity for adopting a societal 
learning lens in order to understand and steer sustainability transitions. 
In relation to this, I will further discuss some of the emerging roles of 
design that become prominent in sustainability transitions.  

Zooming in 

5.1 Action, learning and change: Key processes leading sustaina-
bility transitions 

Sustainability transitions refer to long-term societal changes that pro-
ceed through multiple learning processes (König, 2018; Macintyre et al., 
2018). In fact, in transitions, societies learn ways to collectively change 
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towards sustainability. As much as action-oriented approaches are nec-
essary for transitions, it is necessary to adopt perspectives and attitudes 
of learning in transitions so that we, as societies, can discover novel ways 
to steer change and navigate towards sustainability. Consequently, sus-
tainability transformations are coupled with iteratively questioning, ex-
amining and reframing the emerging needs and expectations for change, 
reformulating change actions and interventions, and envisioning new fu-
tures, targets and values. This refers to a continuous learning endeavour 
through which transformations are broadened and deepened. In other 
words, considering that sustainability is a moving target, sustainability 
transformations require continuously challenging the ways in which we 
think, organise and act, and delineating novel ways forward.  

Learning has long been addressed by sustainability scholars as a key 
process that enhances the depths, scales and speeds of transitions (van 
Mierlo and Beers, 2020; Ison et al., 2013). Despite such consensus on the 
importance of learning, the actors, objects and processes of learning have 
been diversely theorised by different bodies of knowledge, signalling dif-
ferent ways how learning can be strategised and facilitated in transitions 
(see Chapter 2 and Publication 2 in this thesis). Some scholars address 
that learning can be facilitated by means of actual change-making, par-
ticularly through experiments, pilots and projects (Sengers et al., 2019; 
Kivimaa et al., 2017; Caniglia et al., 2017; Torrens and von Wirth, 2021). 
For example, in the case of Suderbyn, when a biogas energy plant was 
designed and implemented in the settlement, it facilitated learning in 
multiple ways. First of all, the members of the community initiative 
adapted their choices, practices and behaviours in order to feed and man-
age the biogas production in the right way. In relation to this, they 
changed the ways in which they thought about, organised and utilised 
food waste. To sum up, experimenting with novel design outputs can fa-
cilitate learning in use and create direct changes in the worlds of local 
stakeholders (Cass et al., 2018; Ceschin, 2014). However, how design out-
puts facilitate learning and change directly in the everyday practices pro-
vides a limited view on how learning can variously unfold by means of 
design in transitions. Learning can also be facilitated by means of reflect-
ing on the experiences and the consequences that design actions gener-
ate.  

Reflection on change includes questioning how the applied strategies 
and actions were able to address and deliver the changes needed and de-
sired, how the rationales and philosophies underpinning these actions 
impactfully contributed to the generated changes and if they should be 
framed differently (see Figure 5.1). These critical reflections enable iter-
ating the strategies, values, meanings, purposes and rationales that ori-
ent the formulation of change actions. For example, in the case of Suder-
byn, when the biogas energy intervention succeeded or failed to meet the 
targets of the community initiative for sustainable living, an opportunity 
opened for the community initiative and involved stakeholders to 
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question and reframe their decisions, perspectives and assumptions. The 
community initiative reconsidered the systemic integration of the settle-
ment infrastructures; they formulated further projects to work on the uti-
lisation of the produced biogas in cooking, heating and mobility. In 
Suderbyn, as the community initiative researched how to connect biogas 
energy to other settlement elements, infrastructures and systems, they 
reflected on and reframed their visions and strategies. Eventually, the 
community initiative proposed and undertook multiple collaborative re-
search projects which focused on developing novel biogas system integra-
tions. Hence, design closely relates to and knits together action, learning 
and change in continuous and multi-dimensional ways. Figure 5.1 pre-
sents a conceptualisation of the dimensions of design-mediated learning 
in transitions.  

 

 
Figure 5.1 The constituents of change, which also correspond to the dimensions of learning in 

transitions (iterated from Erdoğan Öztekin and Gaziulusoy, 2019; Publication 2 in this thesis) 

Approached through research-led, citizen-led, policy-led, bottom-up or 
top-down ways, transitions require making decisions, understanding the 
dynamics and potentials of the contexts of change, and creatively (re)con-
figuring the values, rationales and visions of change. Sustainability tran-
sitions are not only bound to learning on the basis of design actions since 
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actions are not deliberate entities on their own. Actions are value-laden, 
purposive and normative enactments that are issued from a series of de-
cisions and choices (Max-Neef, 2005; Gaziulusoy and Boyle, 2013). 
Therefore, sustainability transitions need to be considered inclusive of, 
and perhaps more prominently about, learning on the basis of strategies, 
visions, rationales and values. These different dimensions, processes and 
depths of learning already steer transitions, either purposefully and ex-
plicitly or unintentionally and implicitly. For instance, the case of Tamera 
demonstrates that when sustainability targets were refined after years of 
drought and fires on their site, the transformations of the settlement were 
reoriented towards achieving regenerative sustainability. The practices 
and daily habits of the community initiative were, in relation, modified. 
Therefore, practices emerge, evolve or disappear through such learning 
that happens on the basis of the changes in strategies and discourses, in-
cluding the changes in values, symbols and cognitive constructs (Shove 
et al., 2012; Reckwitz, 2002; Alkemeyer and Buschmann, 2016). In re-
turn, the strategies, discourses and policies of transitions get revised and 
modified on the basis of applied actions and the advantageous and unfa-
vourable consequences they generate (Geels and Raven, 2006; Geels and 
Deuten, 2006). Therefore, attending to multi-dimensional and iterative 
learning is essential to transitions because such learning processes can 
result in improving the ways, approaches and methods with which we un-
derstand and act for transitions.  

Learning in transitions includes exploring, critically reflecting on and 
reframing the actions, the strategies, the discourses, the contexts and the 
actors of change. Hence, these activities of thinking, learning and making 
are integral to design as much as they are subjects of transitions manage-
ment and governance (Mulder and Loorbach, 2018). As mentioned pre-
viously, design includes interpreting the issues and situations at hand 
while simultaneously formulating their future transformations (Simon, 
1988; Dorst, 2018). Following explorative, critical and creative processes, 
design – particularly when aiming to contribute to transformations – 
needs to continuously challenge predominant patterns of thinking and 
acting with the aim of configuring novel change actions and discourses 
(Buchanan, 1998, 2001; Cross, 2006). Design, then, can be considered as 
a facilitator of learning when leading the practices of change-making.  

Zooming out 

5.2 Creating ripple effects: Leveraging sustainability transitions 
from locales 

Sustainability transitions refer to large-scale and comprehensive change 
processes at societal scales, as mentioned before in this thesis. For this 
reason, transitions require building holistic, multi-level and multi-scalar 
understandings of how the individual and the whole, the micro and the 
macro, the local and the wider action contexts relate to each other 
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(Coenen et al., 2012; Geels and Schot, 2007; Loorbach, 2007; Grin et al., 
2010). Based on the findings from Publications 1 and 3, I will present here 
three key dynamics of change which comprise these multi-level and 
multi-scalar complexities and which I identify as being crucial for under-
standing large-scale societal transformations (see Figure 5.2). These are 
(1) the vertical and hierarchical dynamics of change, (2) the horizontal 
and diffuse dynamics of change and (3) the local dynamics of change.   

The vertical dynamics of change emerge from the hierarchical and 
structural interactions between the diverse domains of action and deci-
sion-making in our societies, such as amongst citizens, governance bod-
ies, institutions and organisations, or amongst dominant industries, mar-
kets and businesses and their niche alternatives (Waddell et al., 2015). As 
vertical dynamics emerge from the interactions between different levels 
of system configurations, practices and cultures, they generate tension, 
disruption, contradiction and negotiation (such as between niches and 
regimes) (Geels and Schot, 2007; Beers et al., 2019). While regimes strive 
for persisting the predominant systems, cultures and practices, niches 
strive for replacing them with their sustainable alternatives. System ad-
aptations and co-evolution processes emerge from these hierarchical in-
teractions and power struggles amongst several different system levels of 
our societies (Loorbach et al., 2017; Fuenfschilling and Truffer, 2014). 
These dynamics generate learning processes and build the bases for scal-
ing niche sustainability actions and solutions or exploring new ones (von 
Wirth et al., 2019). The case of Understenshöjden, for example, has en-
gaged in such vertical dynamics during the design, construction and 
transformation of their settlements. Its significant involvement in the 
vertical dynamics of change was perhaps because it has been a multi-
stakeholder project from its very beginning. However, it was also so be-
cause the project was situated in the urban territory and inevitably inter-
acted with regime actors, structures, regulations and cultures. 

The horizontal dynamics of change, on the other hand, emerge from 
less hierarchical and perhaps more lateral interactions that take place in 
particular domains, such as in one sector, amongst citizens or amongst 
governments (Waddell et al., 2015). Through these lateral interactions, 
worldviews, mindsets, ideas and narratives can be disseminated and sim-
ilar approaches, practices and actions for change might diffuse across so-
cieties (Seyfang and Longhurst, 2016; Shove et al., 2012). Horizontal dy-
namics facilitate the translation and diffusion of change across time and 
place; therefore, they enable the empowerment of niche discourses and 
actions (von Wirth et al., 2019; Smith and Raven, 2012). The cases of 
Tamera and Suderbyn exemplify well how community initiatives that un-
dertook similar efforts for transforming their settlements were engaged 
in such horizontal dynamics. The biogas experiments of Tamera directly 
informed the visions, ideas and decisions of Suderbyn for building biogas 
energy plants and furthermore their explorations into the integration of 
biogas energy to multiple settlement systems. 
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In addition to these two dynamics of change that lead the emergence 
and acceleration of societal change trajectories, more dynamics emerge 
at the locales where vertical and horizontal dynamics intersect and rever-
berate. Multiple horizontal and vertical dynamics of change coincide in 
the places where change actions are concretely implemented (Fran-
tzeskaki et al., 2017). Locales reflect how vertical and horizontal change 
dynamics come into play within the peculiarities of the actual contexts of 
change (Horlings, 2015; Mehmood et al., 2020). Acting and strategising 
for transitions require zooming in and identifying the assets and capaci-
ties of a place for change while, at the same time, zooming out and stra-
tegically relating these local assets and capacities to the large-scale dy-
namics of change (Horlings, 2015, 2016; Coenen et al., 2012). In other 
words, leveraging transitions from local action requires examining how 
the large-scale processes of co-evolution and diffusion coincide in context 
and strategising accordingly. The case of Suderbyn demonstrates well 
how, through the collaborative and experimental work they undertook on 
the design of their settlements, their local actions connected to the mul-
tiple dynamics of large-scale change. Suderbyn participated in multiple 
transdisciplinary and international research consortiums. On the one 
hand, these projects enabled the community initiative to build stronger 
relations with local governments and gain credibility for future projects 
(such as the biogas carpool experiment in which the scaling potential of 
this service is explored). On the other hand, Suderbyn disseminated the 
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outcomes and benefits of these collaborative projects to its peer network. 
Accordingly, the motivation for collaborating with different societal ac-
tors began to arise amongst peer community initiatives. In short, the pro-
jects in which Suderbyn was involved might have been implemented at 
local scales; however, the dynamics of change that these projects fluctu-
ated have expanded to societal scales shortly after.  

In sustainability transitions literature, locales are referred to as impact-
ful entry points from which large-scale societal transformations can be 
leveraged (Geels and Schot, 2007; Frantzeskaki et al., 2012, 2017; Nevens 
et al., 2013). Locales are also considered strategically important in initi-
ating action, learning and changing processes from the bottom up (Sey-
fang and Smith, 2007). Transitions are not straightforward and linear 
processes; there is a constant struggle between local responses and high-
level steering. Top-down approaches to sustainability transitions bring 
regulative and enforced change, following less democratic processes and 
reproducing power relationships (Blythe et al., 2018; Waddell et al., 2015; 
Shove and Walker, 2007). They involve dilemmas for building just and 
globally sustainable futures. On the contrary, bottom-up approaches rep-
resent the types of transitions that are led by collective efforts for change 
and that are exhibited and motivated by societies at large. Bottom-up 
transitions are enhanced with self-organising and self-regulatory mecha-
nisms (Scoones et al., 2020; Lam, 2021). They seem to provide finer po-
tential in the long run of sustainability transitions. Transitions require 
oscillating current hierarchies and power relationships and weaving to-
gether different types of knowledge production and decision-making pro-
cesses (Avelino and Wittmayer, 2016; Loorbach et al., 2020). In relation 
to this, there is a need for distributing more power and responsibility for 
decision-making, thinking and acting for change to the local stakehold-
ers. Design, and particularly the design of settlements and local systems, 
seems to be one way in which citizens can reclaim their right to shape the 
ways they live, and connect themselves from within their locales to sus-
tainability transitions. 

5.2.1 Design as a facilitator of learning in sustainability transitions   

Design can and does facilitate learning through its experimental and col-
laborative explorations at local and societal scales, and between multiple 
actors and sectors. When we zoom in to local scales, design (with its sit-
uational and interventionist inquiries) is a change-making practice 
which includes thinking, strategising, actioning and learning in order to 
deliver change. Design processes follow iterative and cyclical processes of 
evaluating current situations, framing their future possibilities, making 
decisions and implementing purposeful actions for transforming current 
situations towards target futures (Cross, 2006; Dorst, 2018, 2015; Jones, 
2014). During these processes, designers question and reinterpret the 
values, meanings, rationales and visions that guide their decisions and 
actions by considering the consequences and impacts of applied actions 



Discussing design as a facilitator of learning in sustainability transitions 

98 

in context (Cross, 2006; Dorst, 2018, 2015). Therefore, design encom-
passes solution-seeking, problem-framing, meaning-making and pur-
pose-seeking for change. With its processes and functions that relate to 
change-making, design is integral to sustainability transitions (Dewberry 
and Johnson, 2010; Gaziulusoy and Ryan, 2017). Furthermore, with its 
action-led and future-oriented inquiries, design not only facilitates learn-
ing and change by proposing novel framings of transitions actions, dis-
courses and contexts. The inquiries of design also have a social aspect. 
With its participatory processes and integrative efforts, design facilitates 
social learning and generate relational framings of transitions actions, 
discourses and contexts. With its functions for facilitating learning, de-
sign contributes to enhancing the reflexivity in transitions, such as the 
reflexivity amongst the discourses, strategies and actions of change, and 
amongst the multiple societal actors, sectors and stakeholders of transi-
tions.  

When we zoom out to societal scales, design emerges as an integrative 
effort. This is because design activities strive to link different experiences, 
ideas, solutions and actions from elsewhere in meaningful ways in order 
to bring about desirable and impactful changes. With its integrative ef-
forts, design builds bridges between multiple societal actors, sectors, lev-
els and contexts. Building such bridges requires making critical and col-
laborative assessments of what does and does not work in regard to the 
differences in the contexts, scales and sectors. With these processes and 
functions, design is latent in the multiple dynamics of sustainability tran-
sitions and societal transformations. More explicitly, design guides the 
implementation, diffusion and scaling of transitions actions and connects 
multiple locales, scales, contexts and temporalities.  

5.2.2 Grassroots laboratories: One way to leverage transitions by means of 
design from the bottom-up 

Considering the learning that design networks and experiments facilitate 
at multiple scales and to various extents, community initiatives indeed 
act as the grassroots laboratories of transitions and as venues for explor-
ing and learning about sustainable systems, practices and cultures. As 
mentioned in Chapter 1, real-world labs have a particular focus on facili-
tating experiential and social learning in order to accelerate the emer-
gence of novel ideas and actions, on the one hand, and a focus on facili-
tating institutional learning in order to develop and nurture alternative 
governance approaches, on the other hand (Nevens et al., 2013). Differ-
ing from civic and strategic forms of labs that are led by governmental or 
academic institutions, grassroots labs are primarily initiated and led by 
civil society actors, such as environmental NGOs or community groups 
(Bulkeley et al., 2019). Grassroots labs, differentiating from hosted labs, 
enable the informal and emergent participation of individuals and inter-
est groups and they mostly focus on the emerging issues and needs of 
their contexts (Kohtala, 2016). In parallel to other types of real-world 
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labs, grassroots labs aim at international, sectoral and interdisciplinary 
integrations by facilitating collaborative and experimental processes of 
thinking and doing in order to contribute to societal learning (Voytenko 
et al., 2016). Consequently, as the publications included in this thesis 
demonstrate, community initiatives act as grassroots laboratories which 
organise themselves around design experimentation and design partici-
pation, and learn with design in various ways.  

Bulkeley et al. (2019) have distinguished between four types of grass-
roots labs based on their efforts at being a trial base, an enclave, a 
demonstration or a platform for transitions. While variously thinking, 
organising and acting for the transformations of their settlements, the 
case community initiatives have found different motivations and pur-
poses for their local efforts for change and for relating to design experi-
mentation and design participation. For instance, Tamera has mostly 
been conducting design experimentation to build a counter-culture set-
tlement and to inspire individuals, groups and peer community initia-
tives about sustainable living and community cultures. In that manner, 
their settlement has been a trial base for exploring new technologies, sys-
tems, practices and community cultures, and also a demonstration of al-
ternative imaginaries. Understenshöjden can also be interpreted as a 
trial base type of grassroots lab due to their effort to integrate cutting-
edge technologies in order to explore what sustainable urban lifestyles 
might be and to reconfigure the idea of urban housing. However, it might 
be argued that Understenshöjden have undertaken this experimental ex-
ploration in a more controlled, prescribed and definite way than Tamera 
or Suderbyn. Rather than continuous exploration, the major aim of this 
community initiative was to design and construct a settlement that can 
demonstrate a sustainable urban housing development approach and, 
with this evidence, to inform the future plans and decisions of local gov-
ernments.  

On the other hand, ufaFabrik, another urban community initiative, 
aimed to build a cultural and sustainable oasis in the centre of Berlin. In 
its prior phases, the community initiative acted more as a trial base for 
designing a cultural centre, a community business, an alternative finan-
cial model and a sustainable urban site. Nonetheless, years after its es-
tablishment, their priority shifted towards becoming a platform for art-
ists, several different culture projects, sustainable businesses and neigh-
bourhood activities. The ufaFabrik initiative hosts seminars (for instance, 
seminars on natural buildings) and is an application site for university-
level technology and sustainability courses. Furthermore, it hosts artist 
residency programmes, a free school and multiple neighbourhood pro-
grammes (including regular classes, trainings and meetings on several 
topics). Finally, Suderbyn can be identified as a continuing trial base and 
a platform. Suderbyn functions as the test site and community partner of 
multiple transdisciplinary projects and research consortiums that ex-
plore (through experimental and collaborative work) how to integrate 
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sustainable systems, infrastructures, technologies and services in settle-
ments and everyday life. In short, the cases of this research represent a 
spectrum of how community initiatives organise themselves around fa-
cilitating learning and change at various scales and towards multiple di-
rections, and how and to what extent design is employed to facilitate such 
learning from the bottom-up.  

Zooming forward 

5.3 Towards a societal learning perspective in transitions  

Sustainability transitions proceed through different dimensions and dy-
namics of learning, at multiple scales and levels of systems (see above). 
It is difficult to understand transitions without acknowledging the inter-
related complex relationships between these multiple learning processes. 
One of the major challenges of this research has been to make sense of 
how different approaches and ways of learning relate to each other and 
contribute as a whole to sustainability transitions in order to further dis-
cover how design is part and parcel of the many learning processes in-
volved in sustainability transitions. Eventually, societal learning emerged 
as an inclusive umbrella concept.  

Societal learning embraces the multiplicity of different processes, 
depths, dimensions, actors and organisations of learning. Moreover, it 
addresses this multiplicity as the essential, necessary and complementary 
condition of large-scale societal transformations. Therefore, since sus-
tainability transitions encompass comprehensive changes in various sys-
tems, sectors and actors, I would suggest that rather than particular types 
and parts of learning, sustainability transitions require looking into the 
whole landscapes of learning in order to more completely understand and 
impactfully steer how societal change unfolds.  

Societal learning can be conceptualised as a holistic and collective pro-
cess that emerges from the interactions amongst:  

• organisational scales, that is, ranging from the individual to the 
intergroup (Henry, 2009; Jones, 2014) or from one organisation 
to multiple sectors, or from interdisciplinary collaborations to 
international collaborations (Mauser et al., 2013)  

• societal system levels, that is, across micro, meso and macro lev-
els (Loorbach, 2007) or across the niche, regime and landscape 
levels (Geels and Schot, 2007)  

• different learning orientations, that is, science-oriented, man-
agement-oriented, policy-oriented and transformation-oriented 
learning (Macintyre et al., 2018) 

• different ways of learning, for example, collaborative, social, ex-
periential, learning by doing etc. (van Mierlo and Beers, 2020).  

On the one hand, societal learning relates to horizontal change dynam-
ics when individuals socially learn from each other’s thinking and actions 
and adapt to evolving socio-cultural and socio-ecological contexts 
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(Rauschmayer et al., 2015). On the other hand, societal learning relates 
to vertical change dynamics when sectors, systems and contexts learn 
from each other and adapt to evolving socio-technical and socio-institu-
tional contexts. Hence, societal learning includes the formal, curated and 
prescribed processes of learning as well as the informal, diffuse and 
somewhat latent processes of learning. For its comprehensiveness, soci-
etal learning might be a useful perspective with which to expand the cur-
rent understandings of how sustainability transitions proceed and, in re-
lation to this, frame and reorient how we, as societies, can leverage 
change from local actions.  

In its initial definitions, societal learning is framed as ‘the process by 
which communities, stakeholder groups or societies learn how to inno-
vate and to adapt in response to changing social and environmental con-
ditions’ (Badwen et al., 2007, p. 140). Pahl-Wostl (2009) argued that sus-
tainability transformations can be accelerated by higher-order, compre-
hensive and deep learning at societal scales. Vergragt and Brown (2007) 
further suggested such higher-order learning can be delivered through 
the interaction and engagement of the different perspectives that the key 
stakeholders of transitions represent. Accordingly, the multiplicity in the 
perspectives and scales of societal actors and their interaction are the ac-
celerators of societal learning. Wittmayer and Schäpke (2014) proposed 
that creating and maintaining spaces for societal learning are essential 
activities to deliberate the processes of sustainability transitions and so-
cietal transformations. Based on the premises of transition management, 
Rauschmayer et al. (2015) further argued that governing the open-ended, 
non-linear and uncertain behaviour of sustainability transitions requires 
adopting iterative, reflective and explorative approaches that would pri-
marily aim at societal learning.   

I will sum up by observing that societal learning refers to the emergent 
sum of multiple reflective, interactive and adaptive learning processes 
that occur across the systems, levels, scales, places, sectors and actors 
that make societies. Design for transitions, while situated in the systemic 
complexities of large-scale societal changes and relating to their emer-
gent behaviours, should acknowledge and target contributing to this wide 
range of learning processes that lead sustainability transitions. Further-
more, design for transitions should aim to capacitate societies to navigate 
themselves through the challenges of sustainability transitions and soci-
etal transformations.  

5.3.1 The emerging roles of design in sustainability transitions 

Regarding the fact that learning is a key process that leads sustainability 
transitions, it is timely to discuss how design can mediate learning in var-
ious ways and at various depths, either directly or indirectly, aiming at 
contributing to societal transformations.  

As mentioned in Chapter 2, design has long been considered as a culture 
of learning (Buchanan, 1998, 2001; Cross, 2006). Designing is 
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intertwined with learning what the issue at hand is, how else it could and 
should be in the future and how to act towards those futures. In the con-
text of sustainability transitions and societal transformations, design 
goes beyond only being a culture of learning for designers. It is also an 
everyday practice of change-making. While the case community initia-
tives explored the transformation of their settlements, design has been 
the primary topic that they tackled in order to collaboratively frame, for-
mulate and implement the sustainable lifestyles they targeted.  

In addition to being a transformative discipline, design is increasingly 
recognised as a shared collaborative practice of thinking and doing that 
facilitates systemic, multi-level and multi-actor interaction, as well as 
translocal interaction (De Koning et al., 2018; Dewberry and Johnson, 
2010). Hence, design is no longer bound to the operational end of top-
down decision-making cascades wherein designers distil concrete actions 
and solutions from the given requirements, strategies and plans. Design 
has tactical and strategic roles in transitions while outlining long-term 
plans and transitions pathways, and (re)organising how decisions are 
made, how knowledge and action are produced and who is involved in 
these processes (Gaziulusoy and Ryan, 2017). With its methodologies, 
methods and tools, design facilitates the collaborative processes of tran-
sitions and, in a way, infrastructures learning.   

Additionally, as this research discovered, design has roles for building 
learning relations between the practices and theories of transitions, and 
amongst several sectors, societal actors, contexts and scales. In relation 
to this, design has been latently (and more prominently in sustainability 
transitions) attaining several emerging roles, including the facilitation of 
co-learning, co-production and change. Some of these novel roles that 
significantly diverge from the traditional roles of design can be counted 
as: (1) brokering learning, (2) building capacity for change and (3) 
netweaving people, places, discourses, actions and processes.  

5.3.2 Dynamic management of learning: Brokering learning  

Learning might emerge from the interactions amongst different domains 
of knowledge and action (Carlile, 2004; Ingram, 2015, 2018). Brokering 
knowledge, which is already an established concept in innovation and or-
ganisation studies, might be considered a useful and relevant practice for 
generating such learning (Holzmann, 2013). Brokering knowledge can 
be defined as exploiting the preconditions for innovation by forming net-
works of actors and stakeholders, by bridging multiple domains of 
knowledge and action, and by linking what has been learned from the 
past to future actions (Hargadon, 2002). Knowledge brokers fundamen-
tally target making knowledge accessible and communicable for all par-
ties, with the aim of providing conditions for crossbreeding and interme-
diating innovation networks (Thursfield et al., 2004).  

However, learning in transitions is beyond the mere transference of 
knowledge from one domain to another. Transitions require exploring 
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novel perspectives on sustainability issues and their solutions, and thus, 
transitions benefit from co-learning wherein each and every stakeholder 
of transitions is an equally valid and relevant source of knowledge. In the 
networks and experiments of transitions, learning proceeds through dis-
cussion, debate, conflict and negotiation, and through processes of re-
framing, sense-making and purpose-seeking. In relation to this, broker-
ing learning surfaces as a latent role of design, particularly in co-design 
contexts. Thursfield et al. (2004) coined the term learning broker to refer 
to the agents whose roles are to provide participants with the conditions 
for learning and to engage participants in virtuous and mutual learning 
relationships. Design aims at triggering and mediating such emergent en-
gagement in learning, particularly in collaborative design contexts (Rut-
tonsha, 2017). Brokering learning, then, might be conceptualised as the 
facilitation of emergent and self-organised learning processes via build-
ing the conditions that enable all parties to learn with each other. 

One essential task of design in sustainability transitions, while broker-
ing learning, might be considered as to facilitate collaborative reflection. 
As the cases of this research illustrate, building reflective practices about 
the matters of design stands out as a core activity that enables personal, 
social and organisational learning and thus transformations. Especially 
through collaborative reflection, the case community initiatives could at-
tend to deeper sense-making and purpose-seeking processes about their 
design strategies and actions, and they could frame anew the meanings, 
visions and rationales with which they oriented the transformation of 
their settlements. Hence, collaborative reflection can be an impactful cat-
alyst of co-learning because when multiple stakeholders of transitions 
that represent different domains of knowledge and action interact within 
reflective efforts, each can become aware of the situatedness of their per-
spectives and of the biases in their assumptions and opinions (Popa et al., 
2015; Mitchell et al., 2015; Rogers et al., 2013). Eventually, through col-
laborative reflection, the stakeholders of transitions might engage in mu-
tual understanding and empathic learning in such a way that they start 
jointly framing anew the rationales, meanings, visions and actions of 
change.  

Another essential task of design in sustainability transitions, while bro-
kering learning, might be counted as to manage the dynamic flow be-
tween different processes of learning by linking different levels, depths 
and scales of thinking, action and reflection. As discussed in Chapter 4 
(also see Publications 2 and 3), the case community initiatives went 
through dynamic flows of learning which seem to be accompanying, and 
also leading, their transformations. The dynamic flows of learning pro-
ceed with continuously reflecting on the values, visions, rationales and 
strategies of change and translating them into concrete actions. 
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5.3.3 Building capacity for designing for sustainability transitions 

Design for transitions, in addition to setting the conditions for co-learn-
ing, would require setting the conditions for distributed action for 
change. Individual actions or partial solutions remain inadequate for de-
livering the complex and comprehensive changes that sustainability tran-
sitions suggest. Sustainability transitions require well-managed, well-
networked and mutually supportive change actions. In other words, sus-
tainability transitions need to be leveraged from multiple entry points 
and with participation from multiple domains of knowledge and action. 
This need for networked and collective change motivates the proposals of 
reflexive, interactive and somewhat distributed models for governing 
transitions (Loorbach, 2007; Frantzeskaki et al., 2012; Bos et al., 2013; 
Nevens et al., 2013). Hence, there is a growing need for capacitating the 
stakeholders and participants of transitions with (cognitive, practical and 
affective) competences and methods so that each might undertake the 
design and application of change actions in their own domains, locales or 
organisational contexts.  

I would like to frame the dissemination of design perspectives and prac-
tices, on one hand, and the distribution of leadership for designing, on 
the other, as the two notable capacity-building tasks which design might 
take on board, especially in the contexts of transitions. Disseminating de-
sign perspectives and distributing leadership to the stakeholders of tran-
sitions would contribute to sustainability transitions not only by prolifer-
ating transitions actions across contexts and sectors but also by building 
up motivation and responsibility for change. Additionally, equipping 
people with these capacities would propagate and enhance learning in 
society at large.  

Disseminating design perspectives: Multi-level, multi-scalar and con-
text-sensitive thinking 
 
Acting and strategising for transitions requires a good grasp of the rela-
tionality between the local and the more global. Anyhow, sustainability 
changes need to be addressed from manageable scales and within man-
ageable chunks of action that are usually developed for particular issues 
and contexts, and towards specific targets. However, while designing, it 
is crucial not to lose sight of the wider contexts, systems and societal dy-
namics in which local actions are situated. Design perspectives and prac-
tices relate closely to developing context-sensitive, multi-scalar and 
multi-level appreciations of change actions. They also relate to formulat-
ing and applying solutions within a similar sensitivity and assessing their 
impacts for change in order to make further improvements.  

The preliminary phases of design for transitions require, for instance, 
the competence to think across scales and consider multi-level change 
dynamics, while being context-sensitive about the potentials and risks 
that places hold. Similarly, the later phases of design, after actions are 
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applied and consequences experienced, require the competence to evalu-
ate the transformative impacts of applied change actions across scales 
and contexts. Having similarities to the perspectives and practices of de-
sign, Coenen et al. (2012) argued for taking a ‘local node, global network’ 
perspective in transitions. Such a perspective, accordingly, can be helpful 
in understanding and steering the reciprocal relations amongst different 
scales of organisations, sectors and systems and thus delineating the sys-
tem framings of local settings and contexts anew. The proposal by Coenen 
et al. (2012) for adopting multi-scalar perspectives builds on the notions 
that scale is subjective and socially constructed; individual, local and 
global scales are mutually influential on each other; and different scales 
might interrelate in ways other than hierarchical orders, particularly in 
transitions.  

As presented in Chapter 1, the matters of design are indeed multi-scalar 
in sustainability transitions. Design scholars have framed and distin-
guished the different domains, scopes and complexities that DfST en-
compasses. In parallel to this multi-scalar spectrum, DfST requires at-
tending to several levels of iterative decision-making, sense-making and 
problem-solving. These iterative reflections ultimately lead to the coevo-
lution of the problem/solution space (Dorst and Cross, 2001), learning 
(Buchanan, 1998) and enhancing the knowledge and action bases of tran-
sitions. Equipping the stakeholders and participants of transitions with 
design perspectives and practices can then distribute designerly ways of 
thinking, learning and acting to society at large.  

Distributing leadership for acting and strategising for transitions 
 
Multi-scalar, multi-level and context-sensitive perspectives also relate to 
the notion of agency and how agency is distributed. It is difficult to de-
velop static and general understandings of agency in transitions. Agency 
can be understood with a place-based approach through which one can 
delineate the system, actor and power constellations with their particular 
relations and in their entire complexity so that the actual capacities and 
barriers for change can be evaluated (Horlings, 2015; Avelino and Witt-
mayer, 2016). Capacitating societies with design perspectives and prac-
tices also means distributing the leadership for delivering strategic action 
for change, and it relates to challenging settled actor and power constel-
lations. Especially when designers step out of the leader and expert role 
and start reframing their roles as the co-creators and facilitators of tran-
sitions, there emerges an increasing need for sharing the responsibility 
and leadership for acting for sustainability transformations, strategising 
about transitions, and building design and action networks with various 
societal actors.   
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5.3.4 Netweaving: Connecting people, places, perspectives, actions and 
processes 

Sustainability transitions start with niche-level fluctuations when alter-
native ways of thinking and doing start building up and destabilise pre-
dominant perspectives, systems and practices and lifestyles (Loorbach et 
al., 2017). This initial phase is referred to as the predevelopment phase. 
As the alternatives proliferate, form networks and become empowered, 
they start challenging and replacing the destabilised regimes (Geels and 
Schot, 2007). These following phases are referred to as the acceleration 
and take-off phases. In this abstract timeline, niche innovations tend to 
follow different pathways: some niche innovations, for example, can 
breakthrough and replace the existing regime whereas others can limit-
edly grow due to system lock-ins or result in a complete backlash.  

Design is mostly associated with building up niches and alternatives, 
and contributing to the predevelopment phase. However, the roles of de-
sign also include identifying promising niches, proliferating and develop-
ing them in other contexts and on other scales and levels in order to con-
tribute to the expansion and empowerment of sustainable alternatives. 
The cases studied in this thesis all demonstrate that strategising and act-
ing for the sustainability transformations of settlements is such an inte-
grative design task. For example, Understanshöjden developed their or-
ganisational model so that they could more effectively explore and iden-
tify the emerging niche practices and applications applied elsewhere, and 
integrate them into the design of their settlements. The community initi-
ative formed several working groups which could do in-depth research 
on the particular elements of settlements and discover novel materials, 
technologies, infrastructures and systems that would contribute to estab-
lishing sustainable lifestyles. These groups analysed the grassroots exper-
iments of ecovillages for their system configurations, for instance, in or-
der to translate and synthesise a circular waste-water and food system in 
their settlement. These groups also searched for market niches, for in-
stance, in order to find suppliers of chemical-free building materials in 
the 1990s (see Publication 3 in this thesis). To sum up, as much as build-
ing up niches is seen as part of designing for transitions, knitting niches, 
novelties and design experiments together is also part of designing for 
transitions. All in all, the role of design as a netweaving practice becomes 
more evident in transitions. Based on the related literature and the find-
ings of this research, here are some of my interpretations of what design 
establishes as a netweaving practice: 

Netweaving transition actions and experiments alternatives 
across time and space: Instead of creating solutions and actions from 
scratch, design includes collecting and evaluating previous experiments, 
solutions and actions that have worked elsewhere; it also includes crea-
tively and integratively reinterpreting them in order to develop relevant, 
impactful and alternative transitions actions.  
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Netweaving different levels, scales and depths of thinking 
and action through reflection: Rather than a static and linear pro-
cess of thinking and doing, design follows cyclical and iterative processes 
of sense-making, purpose-seeking and solution-finding. These processes 
are coupled with the dynamic management of reflective action and think-
ing that take place at diverse depths and on diverse levels and scales. Such 
dynamic management builds continuities between action, learning and 
change. 

Netweaving different domains of knowledge and action: De-
sign operates at the intersection of multiple disciplines, actors and sec-
tors. As it bears the complexities of ill-defined real-world problems, de-
sign builds its propositions and solutions on the synthesis of different 
perspectives from multiple domains of knowledge and action, such as 
those of users, citizens, industry, market, policy etcetera. Hence, design 
in transitions requires transcending paradigms while linking several sec-
tors and disciplines, usually around a project which is comprised of a 
shared interest, issue or action domain.  

Netweaving systems and processes: Adopting a systemic perspec-
tive to tackling large-scale and comprehensive societal transformations, 
design in transitions includes identifying multiple ongoing change dy-
namics, system relations and processes with the target of relating to them 
in creative and novel ways so that whole system behaviours can shift to-
wards sustainability.  

To conclude, netweaving is an important concept to understand the 
emerging roles of design in transitions. Transitions literature refers to 
niche scaling, translation, diffusion and embedding as the learning and 
steering mechanisms involved in transitions (von Wirth et al., 2019; Van 
den Bosch and Rotmans, 2008). The literature also mentions design as 
an enabler of these mechanisms. Nevertheless, these mechanisms are 
framed as if they directly occur between one niche and another, and thus 
as if learning is straightforward. The concept of netweaving, on the con-
trary, suggests that designing a niche is actually a highly integrative task. 
It includes collecting working solutions and success criteria from multi-
ple resources, sometimes more implicitly than formally, and recompos-
ing them in meaningful wholes. Hence, netweaving better reflects the 
complex and multi-dimensional learning mechanisms that design facili-
tates in transitions.  
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6 
Conclusions 

This research examines how design mediates learning and change in the 
contexts of community-led sustainability transitions. Design can facili-
tate learning in transitions in multiple ways, either when it involves ana-
lytically integrating the previous actions and experiences of change into 
the futures of transitions, or when it involves exploratively and creatively 
building novel change actions, perspectives and strategies. With its pro-
cesses, design can mediate learning in the initial phases of change-mak-
ing when the stakeholders of change explore and critically reflect on the 
visions, values and rationales that guide transitions. Design can also me-
diate learning in the following phases of change-making when formulat-
ing the actions and strategies of change in their context-specificity and 
concretely implementing them. Moreover, design can mediate learning 
in the later phases of change-making when evaluating the transformative 
impacts and consequences that applied design actions and decisions gen-
erate and when reflectively sense-making and purpose-seeking for fur-
ther change.  

Design is a diffuse practice of change making and it facilitates learning 
even if it does not get explicitly acknowledged or practiced. The findings 
of this thesis show that if design processes are guided by experimental 
and collaborative efforts, long-term strategic outlooks and open-ended 
learning attitudes, they might generate multiple levels and depths of 
learning and provide substantial contributions to transitions.  

6.1 The contributions of this thesis  

Situated at the intersections between design and sustainability transi-
tions, this thesis contributes to the expansion of the field of DfST by iden-
tifying the emerging roles of design in facilitating learning and by con-
ceptualising the phenomena of design-mediated learning. On the other 
hand, this thesis also contributes to the integrative expansion of sustain-
ability transitions studies by providing a design-based understanding of 
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how, particularly in the civil society contexts of transitions, the actions 
and perspectives of change emerge and diffuse through the learning that 
design experimentation and design participation facilitate.  

 
This thesis presents its contributions in the following ways: 

1. It reviews the key ways to facilitate societal learning that are ad-
dressed in the literature of sustainability transitions (see Chapter 
2). This review looks into how and why experiments and net-
works have been framed as significant means for facilitating 
learning and accelerating sustainability transitions.  

2. It presents an overview that evaluates three theoretical ap-
proaches to sustainability transitions – TTs, PT and DfST – for 
their convergent and divergent system conceptions, their narra-
tives of change and the foci of change they outline. Based on this 
assessment, this overview further identifies several action points 
for building continuity, collaboration and dialogue between 
these different but adjacent approaches (see Publication 1).  

3. It develops an integrated theoretical-analytical framework by 
building crossovers between the perspectives on learning from 
design studies, practice studies and transition studies. The 
framework presents four dimensions of learning that relate to 
sustainability transitions (see Publication 2).  

4. It develops a conceptual framework that presents several scales 
and depths of learning that design can generate in the implemen-
tation, translation and scaling of transition actions (see Publica-
tion 3).  

5. It draws insights, through a multiple-case study, about the or-
ganisational strategies and models that community initiatives 
adopt to steer sustainability transitions from the bottom-up and 
from local action (see Publication 3). 

6. It constructs a process-based, multi-level and dynamic concep-
tualisation of how learning and change proceed in transitions by 
means of design, hence it presents design-mediated learning. 

7. It develops and applies two generative research methods (partic-
ipatory mapping workshops and mapping interviews) that ena-
ble collaboratively (with the stakeholders of research) research-
ing into organisational complexities, actor constellations, collab-
orative interactions and meanings of relations.   

8. It proposes novel roles of design that emerge in transitions, in-
cluding: brokering learning, building capacity for designing for 
sustainability transitions, disseminating design perspectives, 
distributing leadership for acting and strategising for transi-
tions, and netweaving amongst the people, places, perspectives, 
actions and processes of design. 
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This thesis shows that neither sustainability transformations nor learn-
ing is a constant and straightforward process. They are rather dynamic 
and emergent processes. Learning in transitions, especially those that are 
mediated by design, might access the deep frames of reference, creating 
changes in settled norms, values, expectations and visions of change. 
Moreover, due to the pragmatic nature of design, design-mediated learn-
ing might occur in less depth, creating slight changes and modifications 
in the parts and elements of change actions. Transitions require netweav-
ing several depths of learning and change so that, for example, changes 
in perspectives are enacted in transition strategies and actions. Dynami-
cally managing the types, depths and scales of learning is fundamental 
for building continuums of action, learning and change. While design in-
cludes formulating tangible and concrete change actions from the out-
come spaces of deep and intangible shifts in discourses, design also in-
cludes iterating and linking several different depths of learning together. 
In this way, design and learning are closely coupled; this coupling is cru-
cial for transitions. 

6.2 The limitations of the research 

This research considers learning as a key process that leads transitions. 
It addresses experiments, networks and their hybrids as the means to fa-
cilitate learning in transitions. In relation to this broad and open-ended 
framing of learning, it has been challenging to inquire into the processes, 
dimensions, depths and actors in the experiments and networks of learn-
ing of which the cases were a part.  

One challenge of inquiring into learning has been that learning is a con-
tinuous process. Learning might have no definitive end points or start 
points (which can respectively be considered as the last experience of 
learning or the first one). In parallel, societal learning, similar to the pro-
cesses of societal transformations and sustainability transitions, pro-
ceeds in a continuum. In this case study research, I nevertheless had to 
construct start and end points in order to scope the timeframes of the 
transformation processes of cases. My construction of the start and end 
points of learning is based on the narratives of the participants of the re-
search and on what they commonly expressed as the significant instances 
and experiences that led to substantial shifts in the evolution of their set-
tlements. On the other hand, I intentionally kept the end points of learn-
ing loose in this thesis, in line with the process philosophy perspective. 
Consequently, what I portray as a learning process in this thesis is just a 
limited fragment of what learning might be in the real world. In other 
words, the construction of start and end points has put limitations on 
how this thesis depicts the temporalities of learning (and thus the com-
plexities, depths and scales of learning) with which transitions are cou-
pled.  
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This relates to another challenge of inquiring into learning in transi-
tions: learning is fluid across multiple actors, sectors, processes and sys-
tems. It is difficult to define and trace the networks of learning in transi-
tions and provide a whole picture. This thesis fundamentally illustrates 
the phenomena of design-mediated learning from the viewpoints of local 
community initiatives and their peers. One of the limitations of this re-
search might be the lack of viewpoints from external collaborators or 
other related organisations. I tried to overcome this limitation, first, by 
including a diversity of perspectives from within the community initia-
tives and doing interviews both with people who have different roles and 
experiences in the design and transformation of the case settlements and 
with the representatives of peer community initiatives and networks. 
Furthermore, I triangulated the interview data with data generated by 
different methods, such as data from participant observations and pub-
lished documents.  

The other challenge of inquiring into learning has been that learning is 
multifaceted and there are multiple types of learning. It is difficult to rep-
resent the full complexity of learning in transitions since any research, 
including this research, needs to draw the boundaries of the research in-
quiry and define some types of learning as relevant to transitions and 
omit others. In this thesis, for example, I frame the hybrids of experi-
ments and networks as the facilitators of reflective action and multi-actor 
interaction and, hence, as the facilitators of experiential and social learn-
ing. However, there are other types of learning which are also relevant to 
sustainability transitions and which can be facilitated by experiments and 
networks. Some of these other types of learning that are not covered in 
this thesis include emotional and affective learning (Martinstone, 2016; 
Elias et al., 2003), inner change and learning from ‘inside out’ (O’Brien, 
2013, Pisters et al., 2020) and learning on the basis of mindfulness (Sol 
and Wals, 2015; Wamsler, 2020). These types of learning can be consid-
ered as individual, and even microscopic, with regard to the large scales 
of societal learning that transitions suggest. Nevertheless, as individual 
as they might be, these learning processes are also generative of sustain-
ability changes, and thus, they relate to transitions (Henry, 2009; Newig 
et al., 2019).  

This research aimed at building an understanding of design-mediated 
learning in transitions. Nonetheless, in the scope of this research it was 
not possible to develop action-oriented research processes through which 
I could implement and test out how design might mediate learning in 
context with the participants of this research. Therefore, this research 
might be considered as limited in terms of its active engagement with 
change and, hence, its transformative impacts on the practices of change-
making.  
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6.3 Suggestions for future research   

Considering both the contributions and limitations of this research, I 
hereby outline some suggestions for future research.  

Design in transitions: Creating tensions or opportunities for learning? 
 
This research illustrates that multiple community initiatives collaborate, 
negotiate or debate with regime actors on the basis of the design of their 
settlements, systems, infrastructures, technologies, financial structures 
and economic models. In some of these interactions, community initia-
tives end up compromising their values and visions in order to align their 
systems with the regime policies and regulations. In others, community 
initiatives might end up building a dialogue and collaboration with re-
search institutions, local governments and bodies of decision-making. In 
short, sustainability-oriented community initiatives utilise design as a 
form of activism for delivering, demanding and advocating for change. 
The tensions and interactions emerging between local community initia-
tives and regime institutions can be difficult as much as they can be hope-
ful. Most impactful changes and transformative learning processes 
emerge from these tensions and interactions. Future research might con-
sider looking into the roles of design in building dialogue in the midst of 
such tensions that emerge amongst the different stakeholders of change. 
These tensions can be claimed as learning opportunities, and future re-
search might look into how learning might be brokered between contra-
dicting parties. Future research could also focus on constructing dialogue 
around design for sustainability through action research by exploring 
novel methods, tools, practices and approaches. 

The societal scales of design-mediated learning 
 
Besides tensions, this research reveals that collaboration and learning 
mostly emerge on the basis of design. The learning that such collabora-
tions generate might differ substantially in regard to the diversity of ac-
tors they involve, the intentions and interests represented and the organ-
isational strategies and models they adopt. There is a need to further un-
derstand how learning is mediated and reiterated in and beyond these 
collaborative networks formed by means of design. Learning creates rip-
ples of change from the community initiatives to collaborators, stake-
holders and their social networks, forming wider networks wherein de-
sign actions, strategies and philosophies travel. The networks of design 
can provide useful insights with which to understand how design facili-
tates societal learning and contributes to sustainability transitions. Fu-
ture research can do, for example, in-depth inquiries into the learning 
processes which relationally unfold across contexts, actors, scales and 
levels. Such research can longitudinally follow how novel design visions, 
rationales, values, strategies and actions travel and lead to several 
changes in societal systems. Doing such research might also reveal the 
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ways in which large-scale societal change might be leveraged from local 
actions on the basis of design. 

Action research and forming design networks for sustainability transi-
tions 
 
Future research can also take a more hands-on approach in order to look 
into how learning expansively reiterates in the networks of design. For 
instance, taking an experimental approach, new stakeholder networks 
can be formed around the matters of DfST. In this way, how learning 
emerges, travels and iterates might be traced more closely. Furthermore, 
such an approach can provide space for researchers to get actively en-
gaged with change-making. In such cases, researchers step into multiple 
roles for change-making; they additionally become activists, practition-
ers, leaders and facilitators. In this way, researchers can intervene in the 
practices of change-making and directly contribute to sustainability tran-
sitions.  

Enriching the understandings of learning  
 
As mentioned in the previous section (Section 6.2: Limitations), there are 
multiple types of learning. Future research can consider different types 
of learning, and for example, explore emotions and inner change as po-
tential entry points for facilitating societal change. Such explorations can, 
first of all, enrich the understandings of learning in transitions which cur-
rently mostly emphasise socio-cognitive and practice-based learning. 
There is little or no mention of emotions and feelings in the conceptuali-
sations of learning that are addressed in the sustainability transitions lit-
erature. However, emotions and feelings can substantially motivate or 
hinder the change process. Future research could look into the omitted 
types of learning, such as affective learning, and accordingly develop new 
methods and approaches in order to facilitate learning in transitions. 

Infrastructuring transitions  
 
Due to their limited timeframes and resources, transitions experiments 
and projects are inadequate when it comes to ensuring the continuity and 
longevity of sustainability transformations. Besides initiating change or 
testing change actions, future transition experiments and projects might 
perhaps also focus on infrastructuring change as one core objective. Fu-
ture research could examine how to capacitate local communities and 
stakeholders with strategic, practical and cognitive skills, methods, tools, 
practices and environments so that they can take on their sustainability 
transformations. Studying the literature and the practice of infrastructur-
ing from design studies, future research could examine how to overcome 
the dilemmas of governing transitions from the protected spaces of ex-
periments. In this respect, the targets of transitions experiments might 
need to be recalibrated so that they aim at enabling communities and 
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networks to continue with experimentation and learning, rather than 
aiming at building one-off experiments and projects.   

New methods for enabling co-creation 
 
Research could also become actively engaged with existing collectives, 
movements and initiatives of change, aiming at empowering them in the 
co-creation of knowledge and action for change. The participatory data-
collection methods that I propose as part of this thesis provide just a 
glimpse of how researchers can engage with the practitioners of change-
making in a generative way during research. It is necessary to further ex-
plore such methods and to embrace empowerment, capacity-building 
and infrastructuring as key targets.  

To proceed with sustainability transitions, we, as societies, need to fur-
ther acknowledge the roles of design in facilitating learning and change. 
Design receives recognition for its outputs and their impacts for deliver-
ing change. However, it is still little recognised for its experimental, re-
flective, analytical, strategic, explorative and integrative processes of 
thinking and doing, and for the transformative impacts of these pro-
cesses. In other words, design needs to lead more than the operationali-
sation of transitions strategies and actions. This does not mean that de-
sign should not be involved in the development of transitions actions – it 
surely should be, considering the expertise and knowledge that design 
holds for undertaking such tasks. Nevertheless, design also needs to be 
acknowledged as a holistic process wherein the visions, values, ration-
ales, perspectives, strategies and actions of change are collectively ex-
plored and reframed. All in all, design is a means rather than an end to 
bring about the transformative changes that can lead to transitions. 
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