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CONCLUSIONS

6 CONCLUSIONS
This chapter brings together the most important findings and conclusions of this research
into local energy initiatives and the spatial aspects of energy transition. The research was
presented in four peer-reviewed published papers in Chapters 2-5, which can be read
independently from each other. To do justice to the paper-based structure of this thesis,
the final conclusions offer a synthesis of the results, while remaining close to the
conclusions drawn in the separate papers. The following chapters continue by taking a step
back and discussing the overall research findings from a wider angle and highlighting
implications for spatial planning and public policy. Since this chapter and the following
build on Chapters 2-5, references are given only if the authors referred to have not already
been cited in the text, or if otherwise required.

6.1 Energy transition in context
The subject of this thesis is the transition of the energy system in its context. While at first
glance energy transition appears to be a technical and financial challenge – focused on
investments in innovative technologies and initiatives that lead to more energy saving and
renewable energy production – the actual challenge of pursuing a sustainable energy
system is multifaceted. Energy transition not only concerns innovations in the energy
system, but also innovations in many other sectors and domains, such as agriculture, the
economy, community and government. For innovative low carbon technologies and
initiatives to spread and upscale, they need to be embedded in society and linked to
various human and natural processes in the landscape (Chapter 3). Low carbon innovations
without links to other sectors on multiple scales can remain isolated islands that do not
engender adaptation to the innovation in adjacent human and natural processes. Nor can
isolated innovations make use of activated links with actors and artefacts in their
surroundings to spread and upscale throughout society (Chapter 4). From this perspective,
innovative low carbon practices require links to communities, economies, ecosystems and
governance systems in order to contribute to energy transition. Initiatives with innovative
practices that create and activate such links with multiple systems and scales in their
spatial contexts can engender co-adaptive and co-evolutionary innovation processes
starting from the bottom-up. To improve our ability to interpret how initiatives contribute
to energy transition, this research shed light on this complicated matter by developing an
area-based research approach and by using this approach to study local energy initiatives.
Energy transition is a complex and often long-term process of transformation of the energy
system in interaction with its context (Chapter 3). The present energy transition is only
partially a spontaneous process, since it is also governed with the aim of attaining climate

131

CHAPTER 6

goals and other sustainability goals, such as the global agreement to limit global warming
to 1.5°C (UNCCC, 2015). In the last few decades, policy goals and an increased awareness
of the causes of climate change in society have given rise to various developments, such as
the introduction of renewable energy policy and low carbon energy initiatives. These
developments are often spatially and institutionally fragmented and the implications of the
energy system for spatial planning are uncertain. This uncertainty is underscored by the
observations that low carbon energy landscapes are only starting to emerge (Chapter 3),
and that the energy system is intrinsically related to a large variety of human and natural
processes (Chapter 4). This makes the matter a challenge to investigate.
To provide a useful interpretation of this complicated matter, this thesis set itself two
objectives: find a starting point to study energy transition and focus on a research object.
The research objective that followed from this was:
To develop an area-based research approach as the starting point for a study of energy
transition and use this approach to interpret the contribution of local energy initiatives to
energy transition.
Area-based approaches are used in spatial planning practice worldwide. In the context of
energy transition, an area-based research approach enables the generation of novel
insights that are relevant both for spatial energy planning and energy transition policy
(Chapter 1). Applying an area-based research approach to analyse energy transition brings
the multiple phenomena that contribute to energy transition into relation with the
potential, needs and interests of an area. It allows the study of the presence of transition
phenomena from an integrated and context-sensitive perspective at one moment in time.
This area may be at the scale of a Dutch province or municipality, which is internationally
comparable to the sub-regional or city scale.
In general, energy transition research is focused on innovation processes in a sociotechnical and governance context within a time frame of years or decades. A geographic
perspective may provide new explanations for certain transition phenomena, such as the
spread and upscaling of sustainable innovations, which are not yet well understood. This
thesis adds an area-based research approach to transitions research to address this
research gap. While transitions research focuses on dynamic and temporal processes, the
area-based approach is not dynamic as such, but considers the energy issue from an
integrated and contextualised perspective. The area-specific research approach allows the
interpretation of context-specific aspects of transition phenomena. This thesis focused on
analysing the contribution of local energy initiatives to energy transition by interpreting the
area-specific links of the initiatives with the energy landscape. It should be noted that the
contribution of the initiatives was not assessed using evaluation criteria, but interpreted
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with the help of concepts from transitions research. By combining transitions research with
the area-based research approach, this research could identify context-sensitive
explanations for transition phenomena.
This dissertation interpreted the shifting relationship between energy and space in the
generation of energy landscapes within a time frame of centuries (Chapter 3); interpreted
the presence of transition phenomena in an energy landscape by analysing snapshots of
local energy initiatives context-specifically at one moment in time (Chapters 2, 3 and 4);
and interpreted the occurrence of co-adaptation after a few years (Chapter 5). In
particular, the focus of this thesis was on the area-specific links of local energy initiatives;
that is, on how initiatives interact with their area in a physical, socioeconomic and
institutional sense at one moment in time. By analysing the area-specific links of local
energy initiatives, new interaction pathways were identified that create links between the
systems and scales of the energy landscape (Chapter 4). The creation of new interaction
pathways between systems and scales is a condition for the generation of co-evolution
within the energy landscape. In this research, the identification of new interaction
pathways formed a bridge between the a-temporal analysis of area-specific links and the
interpretation of starting points for co-evolution. In future research, the co-evolutionary
processes might be analysed with the help of a longitudinal study. For example, by
analysing the impacts of new interaction pathways on the energy landscape over several
years.

6.2 Area-based research approach to energy transition
A tailored research framework was developed to study energy transition from a spatial
planning perspective. For inspiration, more general frameworks for analysing coupled
complex systems were studied, such as those developed by Ostrom (2007) and the
Resilience Alliance (Resilience Alliance, 2010) (Chapter 1). The area-based research
approach that was developed for this thesis, integrated research domains from spatial
planning and transitions research in a theoretical framework, and made use of a
conceptual model focused on local energy initiatives, area-based niches and the notion of
energy landscape (see Figure 16 and Chapter 1). The research approach also made use of
an innovative research method: mapping artefact-actor networks onto graphic
representations of energy landscapes (see Figures 17, 18 and Chapter 1). These features
make the research approach that has been developed for this thesis both interdisciplinary
and area-based and, therefore, suited to identify the rather abstract concepts from
transitions research in empirical data and to subsequently interpret the data.
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Figure 16: Interdisciplinary research framework: the three perspectives of the theoretical framework
and the conceptual framework for studying energy transition in the centre (Source: author)

The interdisciplinary and area-based research approach that was developed, integrates
disciplinary knowledge from three research domains into one theoretical framework (see
Figure 16 and Chapter 1): Spatial planning with a focus on (1) area-based planning, which
allowed a focus on area-specific phenomena in the context of energy transition; transitions
research with a focus on (2a) complex systems; and (2b) on the multilevel perspective on
innovation, which assisted the interpretation of the contribution of local energy initiatives
to energy transition by making use of transition concepts. These three research domains (1,
2a and 2b) together provided an area-based starting point to the study of energy
transition.
Within the theoretical framework, a conceptual model was developed with three key
concepts that helped address the overall research question. The three key concepts of this
thesis were nested parts: the ‘local energy initiative’ in the ‘area-based niche’ as part of the
‘energy landscape’. The benefits of studying three nested concepts and the
interdependence between them is that it provides in-depth insight into the spatial
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implications of transition phenomena on several scales. To facilitate the analysis of these
concepts in relation to each other, the concepts of ‘niche’ and ‘energy landscape’ were
conceptualised and tailored specifically to the area-based research approach.
Community
system

Physical infrastructure
system

Governance
system

Bio-physical
system

Energy
system

Economic
system

Figure 17: Image of the energy landscape composed of 6 systems and 4 scales and the area-based
niche in its centre (Source: author)

Local energy initiatives, which can usually be considered niche initiatives, were the
research objects of this thesis. Local energy initiatives interact with actors and artefacts in
their spatial contexts (see Section 6.3 below).
The context of a local energy initiative is conceptualised as an energy landscape. In line
with landscape research, the landscape is an area that is the result of the interaction of
natural and human factors (Chapter 4). Since this research considered the landscape to
have (bio)physical, socioeconomic and institutional dimensions, the landscape was
regarded both geographically, as an area, and metaphorically, as a complex system. Based
on these considerations, the energy landscape was conceptualised as a geographic entity: a
holistic combination of the energy system with other social and physical systems –
composed of artefacts and actors – in a spatial manifestation (see Figure 17 and Chapter
4). The energy landscape was regarded both as a physical area and as a complex system,
giving expression to the interdependence of the energy system with multiple physical and
social systems and scales. To analyse the interaction between these systems, a
representation of six systems and four scales was chosen. The six complex systems were
energy, biophysical, physical infrastructure, economic, community and governance, while
the four scales were the local, regional, national and global. The systems and scales of the
energy landscape are interwoven and overlapping, and they also interact.
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A local energy initiative can develop within an area-based niche in the energy landscape.
An area-based niche was conceptualised as an area composed of a selection of actors and
artefacts within the wider energy landscape, enabling and constraining the innovative
development of an initiative. In other words, the initiative’s development exhibits an
interdependence with how the initiative interacts with actors and artefacts making up part
of the area-based niche. The contrast to a niche in transitions research is that while an
area-based niche is connected to a local area, the local area also helps to shape the areabased niche, a reciprocity which brings the notion of an area-based niche more in line with
an ecological understanding of a niche.
The conceptual model also stimulated the development of an innovative research method:
artefact-actor network mapping onto graphic representations of the energy landscape (see
Figure 18 and Chapter 4). The three nested concepts allowed a context-specific analysis to
be made of the impact of local energy initiatives on the energy landscape. We mapped the
multiple (bio)physical, socio-economic and institutional relationships of local energy
initiatives with surrounding artefacts and actors on several scales. Mapping both actors and
artefacts onto the energy landscape generated an informative image of who and what is
related to – and affected by a change in – the energy system and how. By contrast, social
network analysis – a commonly used method in the social sciences – would only have
retrieved information on who is linked, not about the what (the artefacts), or about the
how (the systems and scales, of which the linked actors and artefacts make up a part), or
about the where (the locations of initiatives, actors and artefacts). The artefact-actor
network mapping improved the ability to interpret how initiatives contribute to energy
transition. For example, we gained insight into how one initiative was linked to the solar PV
panels on a barn roof and to the energy supply of the surrounding community members.
With the help of this method, we could interpret how innovations in the energy system, in
this case the presence of a local energy initiative, was having an impact on its spatial
contexts.
Overall, the area-based research approach offered considerable support to the interpretive
inquiry into spatial aspects of energy transition phenomena. The approach facilitated the
identification of context-specific details at one moment in time in order to provide contextsensitive explanations of temporal transition phenomena. The figures below show the links
of the niche initiatives with their contexts, which create new interaction pathways between
the systems and scales of the energy landscape. These new interaction pathways are
potential starting points of co-evolution. Without such interaction pathways, no coevolution is possible in the energy landscape.
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Figure 18: Aggregated artefact–actor network figures for the seven initiatives mapped onto the
systems and scales of the energy landscape. The aggregated link strengths are assigned according to
a summation of the individual link qualities per system scale (Source: author).

6.3 The contribution of local energy initiatives to energy
transition
This research studies the intricate, complex and changing relationships between the energy
system and its spatial context by focusing on local energy initiatives. Local energy initiatives
are one of the actors generating and facilitating renewable energy through their low
carbon practices. Local energy initiatives are based in their local landscapes and can
develop their practices in close connection to their spatial contexts (Chapter 2). Examining
the span of activities that form their multifaceted low carbon practices, helped to gain
insight into how low carbon practices are changing the energy landscape: the energy
system and the local landscape (Chapter 4). Based on an analysis of local energy initiatives,
the central research question was answered and the contribution of local energy initiatives
to energy transition was established.
The central research question was:
How do we interpret the contribution of local energy initiatives to energy transition with an
area-based research approach?
With the help of the area-based research approach, this thesis identified and interpreted
how local energy initiatives contribute to energy transition. Central to this contribution is
the more fundamental conclusion that area-based niche practices of these initiatives
create new interaction paths in the energy landscape. The research in Chapters 2 and 4
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helped to establish that local energy initiatives are indeed niche initiatives contributing to
low carbon innovation with area-based niche practices. Their practices are area-based as
the initiatives activate multiple unique and novel links with their local contexts in order to
become viable. Low carbon practices are developed in interaction with actors and artefacts
in the local landscape and, therefore, are closely connected to the surrounding landscape.
One example is a co-dependency relationship that we identified in the Grunneger Power
initiative, where a housing corporation needed knowledge from Grunneger Power to
pursue a solar project, while Grunneger Power wanted to stimulate the uptake of solar PV
panels on private roofs in the city of Groningen (Chapter 4). The synergy between the two
actors enabled the low carbon project.
The case study findings also show that the practices are multifaceted. While the first
impression of local energy initiatives might be that they are innovative with regard to
energy resources and energy technology, they are actually also innovative with regard to
other multiple aspects, such as solar energy, crowdfunding, non-profit cooperative
organisation, the participation of local citizens, local energy supply, sustainable behaviour
and co-learning with the municipality (Chapter 4). Thus, in area-based niche practice,
multiple innovative aspects are tied together.
To make use of these innovative aspects, the initiatives are linked with actors and artefacts
from multiple systems. Further artefact-actor network analysis of the case study initiatives
showed that the initiatives have diverse and extensive links across the systems and scales
of the energy landscape (Chapter 4). Actors and artefacts of the energy system are
connected with other systems in the energy landscape, enabling low carbon innovation to
become embedded throughout the energy landscape at multiple scales. These links create
new interaction paths in the energy landscape. For example, the activities of the bio-energy
initiative, ‘t Haantje, linked it with the energy system, the physical infrastructure system,
the bio-physical system, the community system, the economic system and the governance
system (Chapter 4, see also Textbox 1). An interaction path implies that actors and
artefacts of various physical and social systems and scales are linked, enabling information
to be exchanged across the energy landscape. The interaction paths enable low carbon
practices to percolate and penetrate into the energy landscape. Chapter 4 found that the
initiatives create new interaction paths in the energy landscape within and across (i) the six
systems and (ii) within and across the four scales.
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The bio-energy initiative ‘t Haantje. (1) The energy system is linked through an innovative form
of renewable energy generation (in this case, the fermentation of residual biomass in a biodigester) and through local energy exchange (using the electricity and heat generated partly for
the farm and transporting the residual heat to the local public swimming pool). (2) The physical
infrastructure system is included, through the installation of a bio-digester and heat pipes for the
local swimming pool. (3) The bio-physical system is influenced through a contribution to
sustainable agriculture and sustainable environment use (by intensifying the food production
cycle through integration of renewable energy generation, by supplying the bio-digester’s
residual digestate to the local agricultural fields as fertilizer instead of pure manure, and by
reducing CO2 emissions to the environment from biogas and digestate). (4) The community
system is taken into account by investing in retaining the trust of the local community (through
organising a field trip to another bio-digester before constructing the bio-digester and by dealing
with complaints from neighbours due to occasional smell by stopping the use of a particular
product in the bio-digester). (5) The economic system is included by enlarging the scope of the
farming business (through a synergy between food production and renewable energy
generation) and by stimulating an economy for residual biomass products (through demand for
co-products for the bio-digester). (6) Finally, the governance system is influenced by fuelling with
its practice the ongoing discussion about the tax rules for transport and usage of residual
biomass as an energy resource instead of manure, and by involving the municipality in renewable
energy generation for public facilities such as the local public swimming pool. The diversity of
links between ‘t Haantje and the actors and artefacts illustrates how ‘t Haantje is creating new
interaction routes between the systems of the energy landscape through its practice.

Textbox 1: Example from Chapter 4 on how an initiative creates interaction paths in the energy
landscape.

The empirical research findings of this thesis demonstrate four ways in which local energy
initiatives change the energy landscape and, by doing so, contribute to energy transition.
The findings show that the area-based niche practices of initiatives create new interaction
paths in the energy landscape, which contribute to: (1) integration of low carbon
innovation in the energy landscape; (2) spreading and upscaling of low carbon innovation;
(3) starting points of co-evolution; and (4) adaptation of energy policy to area-based niche
practices. Furthermore, the empirical research findings contribute to the interpretation of
concepts that are used in transitions research: niche innovation, niche mainstreaming,
systems co-evolution and system transition. The research findings of this thesis illustrate
the contextual conditions under which these phenomena can occur. The following sections
present these conclusions in more detail.
6.3.1
Initiatives facilitate the integration of renewable energy in the energy landscape
The first way in which initiatives contribute to energy transition is by facilitating the
integration of renewable energy into the energy landscape. This integration takes place
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because the area-based practices of the initiatives are multifaceted and therefore link
renewable energy to multiple physical, socioeconomic and institutional sectors in the
energy landscape. We can illustrate this with the following example: at the local scale, five
cooperatives incorporated their low carbon practices into the community and local
economy; the initiatives redistributed finances locally and encouraged social practices
among local actors committed to the initiative (Chapter 4, see also Textbox 2). Through
these links, renewable energy is integrated with multiple sectors in the energy landscape.
Thus, the links of the initiatives with their contexts facilitated the integration of renewable
energy with the energy landscape in multiple senses: physically, socioeconomically and
institutionally.

By working through local actors and circumstances, the energy initiatives are also incorporating
their low carbon practices within the community and local economy. Five initiatives are smallscale cooperatives with a business model oriented towards local collective ownership of
renewable energy installations. Earnings are not taken out, but are reinvested as much as
possible into the upscaling of local production capacity in the area-based niche. In addition to
redistributing finances locally, these practices encourage further social practices among local
actors committed to the initiative. These activities include participating in regional support
groups, sharing experiences and mutual learning, networking and building coalitions, and
activating the local knowledge, skills and time of volunteers.
Textbox 2: Example from Chapter 4 on how initiatives link low carbon energy to the community and
economic system in the energy landscape

The area-based research approach allowed the identification of niche innovation as areabased niche innovation. Since niche innovation can affect the existing energy system by
changing existing and/or introducing new practices, it is regarded as important for energy
transition. The practices of the initiatives make clear that a niche innovation can be
socioeconomic, technological and/or institutional. By tying together multiple innovative
aspects, the practices change existing energy practices – and in the case of area-based
niche innovation, at least in the local area. The findings in Chapters 2 and 4 indicate that
the initiatives, by doing so, are indeed contributing to initial change in the energy
landscape.
6.3.2
Initiatives facilitate the spreading and upscaling of low carbon innovation
A second way in which initiatives contribute to energy transition is by facilitating the
spreading and upscaling of low carbon innovation throughout the energy landscape. In
transition terms, spreading and upscaling can also lead to mainstreaming, since they enable
innovation to become used in a wider context. In this research, ‘niche mainstreaming’
refers to low carbon niche initiatives that mainstream their practices – to deliver projects,
expand their base support networks, spread and upscale in society and, by doing so,
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further influence the regime in support of sustainable development (Chapter 5).
Mainstreaming of niche practices is regarded important for energy transition, since it can
change the routines in the energy system. This research makes clear that mainstreaming in
the context of energy transition not only concerns initiatives growing in size or initiatives
taking over other parties, but also concerns the construction of a network of linked
practices, in which knowledge and expertise are connected. From the findings, we
conclude that local energy initiatives can influence energy transition through spreading and
upscaling on the basis of the following arguments. The initiatives (i) create new interaction
paths in the energy landscape within and across the six systems; (ii) create new interaction
paths in the energy landscape within and across the four scales; and (iii) noticeably
contribute to some initial changes in the energy landscape, such as new regulations and
solar PV accommodation.
6.3.3
Initiatives encourage starting points of co-evolution
The third way was identified by interpreting the practices of local energy initiatives from a
systems perspective. Chapter 3 showed that the practices encourage bottom-up innovation
trajectories in the energy system, in conjunction with several other systems. In other
words, the low carbon innovation to which initiatives contribute often engenders coadaptive and co-evolutionary processes. In this research, systems co-adaptation and coevolution refer to the mutual adaptation/evolution of energy systems and at least one
other system in the energy landscape, due to changed conditions in one of the systems or
their mutual context. Co-adaptation and co-evolution imply that the energy system adapts
and evolves in interaction with other systems. This means that innovations of the energy
system are attuned to developments in other physical and social systems in the energy
landscape.
The findings, firstly, help to explain how co-adaptation is engendered in the energy
landscape (Chapter 4), suggesting that the new interaction paths that initiatives create
between the systems and scales of the energy landscape (Chapter 4) enable systems in the
energy landscape to mutually adapt within and across the scales of the energy landscape.
For example, due to collective solar roofs, both the community system and the economic
system become involved in new ways with energy generation at a local scale. In addition,
this research identified starting points of several co-evolutionary pathways in the low
carbon practices of local energy initiatives (Chapter 3). The difference from co-adaption is
that co-evolution implies an evolving trajectory of successive adaptations of at least two
systems that co-evolve in interaction with each other. The practices tie together specific
combinations of systems that show a tendency to co-evolve. For example, the Texel
Energie initiative is generating solar and bio-energy (energy system and biophysical
system), which in turn generates work and revenues for the island economy (economic
system) and is also making the island more independent regarding energy supply from the
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mainland (community and governance system). By doing so, the initiative both fits with a
trend towards more autonomy on the island and encourages linked innovation trajectories,
both in the energy system and in other systems, such as the bio-physical, community and
governance systems. Since the island embraces innovative practices that enhance its
autonomy, semi-autonomous practices are being developed that encourage area-based coevolutionary trajectories of systems on the island.
6.3.4
Initiatives trigger adaptation of energy policy to area-based niche practices
A fourth way in which this research found that initiatives contribute to energy transition is
by triggering adaptation of energy policy to area-based niche practices. This conclusion is
based on research on a new energy policy regulation intended for community initiatives in
Chapter 5. The analysis showed that energy policy modestly adapts in response to areabased niche practices that are in an interdependent relationship with their local contexts.
After the national government learned about the low carbon practices of local energy
initiatives, it developed a new energy transition policy, the postcode-rose regulation, which
facilitates such initiatives to develop practices locally. In a subsequent step, the regulation
was adapted slightly, after it became apparent that local initiatives were having difficulties
applying the regulation in the local energy landscape (Chapter 5). Nevertheless, the policy
still falls short of allowing initiatives to openly look for locally desired solutions and, thus, to
increase opportunities to develop projects based on local conditions. For example, the
project area boundaries determined by the policy sometimes interfere with local
boundaries that are considered logical in the area. Fortunately, current difficulties with the
policy are being considered at a national level, urging further adaptation of Dutch energy
policies. Through such interaction and mutual adaptation, local energy initiatives
encourage the transition of the energy system, including a co-evolving governance system
that is moving towards a more adaptive governance system.
6.3.5
Local energy initiatives as focal point in energy transition
Based on these four ways in which initiatives contribute to energy transition, this research
concludes that local energy initiatives can be considered a focal point in energy transition.
A ‘focal point’ is considered to be a concise part of a complex system, which is relevant for
the functioning of that system and contains specific information about the functioning of
the system as a whole. The area-based research approach provided a method which was
able to reveal how the practices of the local energy initiatives contribute to new
interdependences between energy and space. It was found that local energy initiatives
generate all kinds of dynamics in the energy landscape, which contribute to energy
transition. In summary, it can be concluded that focusing on a small multifaceted element
that can illustrate what is going on provides an alternative starting point that leads to a
better understanding of what may emerge from low carbon practices on the aggregated
level of society as a whole. Instead of analysing the system as a whole, it is possible to focus
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on a concrete, tangible element and distil from that element implications that also involve
the greater whole.
6.3.6
Contribution to energy transition research
The theoretical and empirical contributions of this thesis to energy transition research, in
particular, and sustainability transitions research, in general, stem from the
interdisciplinary and area-based research approach developed in this thesis. This research
contributed to filling the gaps identified in the following ways. Theoretically, the research
contributes to recent efforts to improve transition research by incorporating insights from
area-based planning into the research approach. Using an area-based research approach
proved to have added value for transition research by explicitly making abstract concepts,
such as co-adaptation, mainstreaming or co-evolution, concrete in relation to local
innovations. The approach allowed us to identify and illustrate four different ways in which
local energy initiatives contribute to energy transition. Furthermore, it also allowed us to
highlight that such energy initiatives can even be focal points to investigate how innovative
practices tie systems together.
Empirically, this research contributes to recent empirical studies into the spatial aspects of
sustainability transitions. Using an area-based research approach also allowed the explicit
positioning of area-based approaches and, notably, the notion of an ‘area-based niche’,
within debates on the social and spatial implications of energy transition. In doing so, this
study went beyond a description of the implications of energy transition and how these
implications are manifested in, for example, social resistance or best practices. Instead, the
actual richness of what happens within a local context surrounding energy initiatives was
highlighted. This is especially important, as it helps us, firstly, to better understand what a
‘niche’ implies in transition terms. Secondly, it highlights the fact that local energy
initiatives are much more than small-scale production sites for sustainable energy. They are
experimental arenas in which (bio)physical, technological, social, economic and
institutional innovation for the sake of energy transition takes place – in close connection
with the local community and energy landscape surrounding them.
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