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TOWARDS AN INTEGRATED ENERGY LANDSCAPE

1 INTRODUCTION: AN AREA-BASED RESEARCH APPROACH
TO ENERGY TRANSITION
1.1 The energy system is changing
The energy system is changing due to the uptake of renewables and low carbon practices.
Renewables are defined as energy resources that are naturally replenished on a human
timescale, such as solar, wind, water, tidal, geothermal and bio-energy (Ellabban, Abu-Rub,
& Blaabjerg, 2014). Low carbon practices are activities that facilitate the use of power
sources with a minimal output of greenhouse gases, such as local energy exchange,
renewable energy generation and energy conservation (e.g. Martin et al., 2014; Middlemiss
& Parrish, 2010). Renewables and low carbon practices give rise to new spatial
developments. Local landscapes, for example, accommodate wind farms and solar PV
fields. Such spatial developments change the relationship between the energy system and
the landscape in terms of land use, socioeconomic relationships and governance, indicating
a new challenge in the field of spatial energy planning (De Boer & Zuidema, 2016).
The focus of this research is on energy transition and local energy initiatives in their spatial
contexts1. The term ‘energy transition’ often refers to the pursuit of a shift from the fossil
fuel-based energy system to a sustainable low carbon energy system (Grin, Rotmans, &
Schot, 2010; Markard, Raven, & Truffer, 2012). Energy transition as a whole is the result of
many smaller energy transitions that interact, such as transitions to the electric car, to
energy neutral housing and to smart cities, and thus it is a complex transformation
involving many entangled processes. The uptake of renewables and low carbon practices
contribute to the shift towards a more sustainable low carbon energy system. In particular,
local energy initiatives are one way of generating and facilitating renewable energy and
energy saving through their adoption of low carbon practices. Such initiatives are based in
the local landscape and the practices are developed in interaction with the spatial context
(De Boer & Zuidema, 2015b). These practices provide insight into novel relationships
between the energy system and the landscape: physically, socioeconomically and
institutionally. This research studies the interaction of local energy initiatives with their
spatial contexts to better understand energy transition.
This research uses an area-based research approach to study energy transition. The
approach combines transitions research with spatial planning. Transitions research studies
transformations of societal systems, such as the energy system, which is considered a
This thesis uses the general term ‘energy’, since local energy initiatives not only generate electricity (solar and
wind community initiatives), but also biogas and heat (bio-energy initiatives). Moreover, some initiatives also run
programs for energy saving.

1
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complex system governed at multiple levels. Spatial planning studies the interaction
between society and space in order to understand and govern spatial developments. Thus,
an area-based approach addresses interrelated societal and environmental issues in a local
situation.
The area-based research approach also allows the study of the transition of the energy
system in relation to the landscape, with transition research linked to practical cases in
energy landscapes. In doing so, this research follows up on the work of colleagues. Firstly, it
builds on work by De Roo (2003) and Zuidema (2017), who both studied environmental
planning at the local level, while De Roo addressed the area-based approach, Zuidema
addressed decentralisation; and secondly, it follows up on work by Van Kann (2015) and
Stremke (2010), who studied the potential of sustainable energy at the regional level from
energy systems and energy landscape perspectives, respectively. It is hoped that this
research will inspire other scholars and practitioners to improve transitions research and to
base interventions and regulations for spatial energy planning on lessons drawn from the
spatial development of local energy initiatives in energy landscapes.
This chapter is structured as follows: Section 1.2 describes the motivations for this research
topic and for this research approach; Section 1.3 describes the research objective; Section
1.4 the research approach; Section 1.5 the research questions; Section 1.6 the research
design; and Section 1.7 the research outline.

1.2 Motivations
1.2.1
Energy Transition towards a Sustainable Low Carbon Energy System?
This research began with an interest in the question of how we can move towards a more
sustainable society and how spatial planning can support this process. A core
environmental problem is human-induced climate change, which is making the safe
operating space for humanity uncertain (Rockström et al., 2009). It is widely accepted that
to overcome human-induced climate change, societal change towards sustainable
development is needed (Biermann et al., 2012; Rockström et al., 2009); that is, sustainable
development that meets the needs of the present without compromising the ability of
future generations to meet their own needs (World Commission on Environment and
Development, 1987). A shift from the idea ‘humans can conquer nature’ to ‘humans
coevolve with nature’ could facilitate sustainability, as sustainability requires a coupling of
human-natural systems on all scales and all governance levels (Liu et al., 2007). Humannature interactions across spatial scales and governance levels trigger non-linear feedback
mechanisms in human and natural systems, which makes governing sustainable
development a complex problem. Understanding even the most local human-nature
interactions requires progressive contextualisation, in which local actions are understood in
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terms of landscape, regional and national factors, which in turn depend on global forces
(ibid.) Such contextualisation can be promoted with area-based approaches that provide
the starting point for studying complex human-nature interactions in practical cases.
Therefore, governing sustainable development can benefit from area-based approaches
that help to interpret human-nature interactions in their contexts.
The focus of this research is narrowed down to the energy system. A sustainable energy
system is an essential condition for sustainability (Van Vuuren et al., 2012). At the moment,
fossil-based energy resources are not harvested at a rate that can meet the needs of future
generations (Smil, 2010a). The combustion of fossil fuels is contributing considerably to
climate change due to CO2 emissions (Höök, Sivertsson, & Aleklett, 2010), while the
harvesting of fossil fuels causes damage to natural landscapes (Pasqualetti, 2012). Fossil oil
that can be harvested economically is becoming increasingly scarce due to the depletion of
fossil fuel reserves (McGlade, Speirs, & Sorrell, 2013; Sorrell et al., 2012), while the
concentration of reserves in politically unstable countries gives rise to geopolitical
uncertainties (Correljé & Van der Linde, 2006). Moreover, since energy use is intrinsic to
activities in our daily environments, the energy system is strongly entangled with our
society. The large impact of the energy system on human and natural systems and the
entanglement of the energy system with all kinds of human and natural systems make it
very difficult to pursue sustainability in general without addressing the energy system in
particular. Therefore, a sustainable energy system is considered crucial to the pursuit of
sustainability.
Pursuing a sustainable low carbon energy system is often referred to as energy transition
(Grin et al., 2010; Markard et al., 2012). Energy transition is considered to be a long-term
unpredictable process in which the existing energy system transforms into another system
in interaction with other physical and social systems in the context (Geels, 2011).
Transitions research in particular, but also spatial planning, aims to determine how such
energy transition can be stimulated through planning and governance strategies.
Over the last few decades, policy goals and an increased awareness within society of the
causes of climate change have given rise to various fragmented developments, among
others to the search for renewables and low carbon practices. On the global and European
scales, climate policy goals have been formulated that require the energy system to
become more sustainable. A long-term energy vision was developed at the United Nations
Rio+20 conference on sustainable development (Van Vuuren et al., 2012), and European
Union policy has formulated targets for moving towards a low carbon energy system by
2050 (European Commission, 2014). However, while the setting of goals is important, the
means of getting there have not yet been defined or agreed on. There is also an ongoing
debate on how to pursue a sustainable low carbon energy system.
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1.2.2
Implications of Low Carbon Energy for Spatial Planning
Arguably, the spatial planning of the emerging energy system requires more attention from
spatial planning scholars and practitioners than the existing fossil fuel-based energy
system. While the existing energy system is complex, spatial planning tasks are not so
complex. The existing energy system is a generally centrally organised, globally nested
system, with a one-way distribution network from high to low energy densities in terms of
gas pressure or voltage level (Pagani & Aiello, 2014). Spatial energy planning in this context
was merely limited to the allocation and regulation of artefacts such as power plants, high
voltage electricity poles, filling stations and underground gas infrastructure.
By contrast, the ambition to move towards a sustainable low carbon energy system has
huge implications for spatial planning (Van Hoorn, Tennekes, & Van den Wijngaart, 2010)
and triggers political debate (e.g. Leibenath & Otto, 2013; Wolsink, 2010). Firstly, increasing
the share of renewable energy in the energy system has spatial consequences for
landscapes, such as competing land uses, decreasing aesthetic environmental quality, and
large-scale transformation of cultural landscapes (Pasqualetti, 2013; Stoeglehner et al.,
2016; Van der Horst & Vermeylen, 2011). Secondly, the recent rise of affordable renewable
technologies has opened up possibilities for decentralised energy generation on a relatively
small scale. These technologies include wind turbines, solar panels and bio-digesters, which
have resulted in the swift rise of small-scale energy initiatives instigated by local citizens
and entrepreneurs (Arentsen & Bellekom, 2014). Thirdly, as the low carbon energy system
is emerging and its future configuration is unclear, the spatial and institutional designs of
the future energy system remain a challenge for the future.
These area-based implications raise questions about, for example, the planning of two-way
distribution networks, energy conservation in neighbourhoods, the allocation of small and
large-scale wind turbines, solar PV panels, bio-energy plants, energy storage systems, and
so on. In addition, questions relating to specific actors who install such artefacts, ranging
from municipalities to project developers and civic initiatives, are also being raised.
An additional complicating factor for the spatial energy planning of the emerging energy
system is that practitioners are faced with uncertainty about the effects of a planning
strategy, often leading them to use planning theory merely as a justification for their spatial
plans (Hoch, 2011). Part of the problem is that the translation of planning concepts in
practice often involves the flattening of concepts. For example, in practice, the notion of
self-organisation is used as an equivalent to self-governance rather than understood as the
organising principle which is meant in the field of complexity (Rauws, 2015). Ongoing shifts
take place in the spatial governance of environmental problems (AESOP Young Academics
Network, 2016; Allmendinger, 2016). For example, over recent decades, the focus in the
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governance planning field on environmental problems has shifted from centralised to more
decentralised and market-oriented approaches, giving rise to disciplinary research on
communicative and integrated approaches (Zuidema, 2017). However, extensive
evaluation of different planning strategies for similar problems is lacking (Hoch, 2011;
Stolk, 2011). At the same time, the gap between planning theory and the planning field is
not getting any smaller (ibid.).
To address these challenges to sustainable development and spatial planning, this research
aims to improve the disciplinary knowledge on spatial energy planning. To do so, this
research not only makes use of spatial planning theory, but also of approaches from other
research domains.
1.2.3
Complex Concepts and their Conceptions
Many concepts used in spatial planning and governance literature are rather complex
normative concepts that are interpreted and conceptualised in various ways (Taylor, 2003).
Concepts such as ‘sustainability’ and ‘energy transition’ are generalised, abstract and broad
concepts that may bring together potentially conflicting goals, such as sustained economic
growth and affordable and clean energy (cf. United Nations, 2015). Politically, such woolly
use of concepts can be practical, as people and institutions with different aspirations can
agree on them, by picking out what suits their interests (Taylor, 2003). For research and
practice, however, woolly definitions are not easily operationalised and the evaluation of
planning and policy effects is obscured (ibid.).
Theory

Tr

sl a
an

t

n
io

Abstract

Concrete

Prac�ce

Figure 1: Navigating between abstract concepts in theory and concrete situations and processes in
practice (Source: author).

Given the broad scope of complex normative concepts, further analysis is needed, directed
at interpreting what these concepts mean. The translation of abstract concepts from
theory into concrete situations and processes in practice, and vice versa, is at the heart of
PhD research in the field, including this dissertation (see Figure 1). Conceptions that are
formulated as clearly, precisely and transparently as possible will enable users of the
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definition to apply and test the concept in practical cases. This research aims to contribute
to this ambition, since the empirical evidence for transition research is still rather weak due
to its conceptual abstraction (cf. Coenen, Benneworth, & Truffer, 2012; Gailing & Moss,
2016; Lawhon & Murphy, 2012). Thus, this research provides, on the one hand,
conceptualisations of several concepts used in the context of energy transition research
and, on the other, a method for mapping and analysing empirical cases in order to
interpret interactions between actors and artefacts in energy transition.

1.3 Research objective
The previous section presented challenges in the fields of sustainability, spatial energy
planning and complex concepts, which this research addresses, with the aim of studying
energy transition and interpreting the contribution of local energy initiatives to energy
transition.
The research objective is therefore:
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.
The area-based approach is already being used in spatial planning worldwide (Barca,
McCann, & Rodríguez-Pose, 2012). In the context of energy transition, this approach
enables the generation of novel insights that are relevant both for energy transition policy
and for spatial energy planning. Energy transition research, in general, tends to focus on
innovation processes in a socio-technical and governance context within a time frame of
years or decades (Smith, Voß, & Grin, 2010). Often, research on societal transitions is based
on rather recent theoretical perspectives, making use of complex systems, multilevel
perspective on innovation, technical innovation systems, niche mainstreaming, and
others2. However, various concepts being used in the literature on societal transitions have
limited empirical support. Geographers have indicated that a geographic perspective may
provide explanations for certain transition phenomena, such as the spreading and
upscaling of sustainable innovations, which are not yet well understood (Coenen et al.,
2012; Sengers & Raven, 2015).To fill this research gap, this study adds an area-based
approach to transitions research, which allows a context-specific focus on transition
phenomena such as niches and co-evolution. Thereby, this study contributes to literature
on societal transitions, both with empirically supported arguments and theory
development.

2
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While transition research focuses on dynamic and temporal processes, the area-based
approach is not dynamic as such, but rather 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 focuses on
analysing the contribution of local energy initiatives to energy transition by interpreting the
area-specific links of specific local initiatives to the energy landscape. It should be noted
that the contribution of initiatives is not assessed using evaluation criteria but interpreted
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 research contributes, on the one hand, to energy transition research and spatial
energy planning theory and, on the other, to energy transition policy and spatial energy
planning practice. In relation to energy transition research and spatial planning theory, this
research provides scholars with knowledge about the relevance of spatial interactions and
spatial developments emerging from the uptake of low carbon energy for energy
transition. In relation to energy transition policy and spatial energy planning practice, this
research provides practitioners with knowledge on how area-based conditions and
developments, including spatial plans and policies, may constrain and/or enable the uptake
of low carbon energy that supports energy transition. In addition, scholars and
practitioners can use this research as inspiration to improve transitions research and to
base interventions and regulations for spatial energy planning on lessons drawn from the
spatial development of local energy initiatives.
The following section describes the area-based research approach that is developed in
more detail. The research questions are presented in Section 1.4.

1.4 Research framework
The research framework consists of a conceptual model within a more general theoretical
framework. For the development of the research framework, the project first studies more
general frameworks for analysing coupled complex systems, such as the ones developed by
Ostrom (2007) and the Resilience Alliance (2010). Inspired by these interdisciplinary
research frameworks and in order to ground the proposed area-based research approach
to energy transition, three research domains (1, 2a and 2b) are integrated into a
theoretical framework. They are: spatial planning research with a focus on (1) area-based
planning; and transitions research with a focus on (2a) complex systems and (2b) the
multilevel perspective on innovation. It should be noted that the multilevel perspective and
complex systems are not developed but applied by transitions research, and are sometimes
also applied in spatial planning research. While each of the research domains is already
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familiar to spatial planning, the domains have not been used explicitly in relation to each
other before. Together with the conceptual model presented in Section 1.3.4., these
research domains help to achieve the research objective. The following sections explain the
reasons these research domains are relevant.
1.4.1
Spatial Planning Research
This research not only makes use of spatial planning theory, but also looks at disciplinary
knowledge from outside spatial planning to gain more insight into energy transition as a
complex spatial problem. This position can be clarified with the help of the following
categorisation. Planning theory ideas can be distinguished into three arenas formed
between three spatial planning domains (Hoch, 2011, see Figure 2). The planning domains
are the planning discipline, the planning field and the planning movement. The planning
discipline develops and promotes disciplinary knowledge consisting of ideas and tools that
people use to do spatial planning. The planning field refers to the practical advice of
professional planners and other actors to make and maintain spatial settlements. The
planning movement refers to collective efforts to develop and promote the practice of
spatial planning. Examples are the town-planning movement and the rational planning
movement. Figure 1 shows how planning theory arenas are formed between the planning
domains. The question mark refers to the contest that occurs between planning ideas,
which stimulates learning and debate among the arenas.
PLANNING FIELD

Theore�cal arguments from
planning theory to explain and
interpret the planning field
and vice versa

PLANNING MOVEMENT

Advance knowledge about
complex spa�al problems
with help of specialised
disciplinary knowledge

PLANNING DISCIPLINE
Evaluate ideas for
planning purposes

Figure 2: Spatial planning domains and planning theory arenas connecting domains (modified from
Hoch 2011). This research is positioned in the arena of planning theory, between planning field and
planning discipline.

This research can be positioned in the planning theory arena between field and discipline
(see star in Figure 1), as the research approach makes use of specialised knowledge from
transitions research outside spatial planning. Transitions research is combined with area-
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based planning in order to develop knowledge about the complex spatial problem of
energy transition, which is a problem that practitioners are confronted with in the planning
field. Thus, the complex spatial problem of energy transition demands a research approach
that goes beyond spatial planning.
Area-based Planning
This project makes use of the area-based planning approach from spatial planning
research. Area-based planning, which is sometimes also called ‘place-based’, ‘site-specific’
or ‘area-oriented’ planning, is concerned with reaching integrative solutions for the
planning issues in a geographic area (Cameron, Odendaal, & Todes, 2004; De Roo, 2003;
Turok, 2004; Zuidema, 2017). The ambition is to translate interrelated issues in situ into an
area-based solution. The area-based approach assumes that the geographical context is
significant, in a physical, socioeconomic and institutional sense, and the focus is on the
issue of ‘Who knows what to do where and when?’ in policy intervention (Barca et al.,
2012). The manageable area focus allows for the involvement of citizens and other
stakeholders in the planning process, who have an interest in the area, providing
opportunities for reaching communicative planning solutions. In turn, the local interactions
and institutions allow for the establishment of synergies between actors and artefacts in a
certain area. The value of area-based approaches is the main argument behind
decentralisation (Zuidema, 2017).
Note that area-based planning and area-based policies are not quick-fix solutions (Turok,
2004). Rather, the area-based approach can be considered complementary to spaceneutral sectoral approaches and national planning strategies. Deep-rooted structural
problems, such as poverty and unemployment, are often caused by wider economic and
social processes that have relatively little to do with the characteristics of the areas
themselves. Such problems are manifested at the local level as well, but cannot be solved
at the local level alone.
For this research, the area-based planning approach is translated into an area-based
research approach. The area-based approach provides a promising starting point for the
study of energy transition in its context. The area-based approach relates the issue of
energy transition to other planning issues and to the potential, needs and interests of a
specific area. In addition, studying transition dynamics at the scale of the province or
municipality, which is internationally comparable to the sub-regional or city scale,
facilitates an analysis of how energy transition is affecting areas in a physical,
socioeconomic and institutional sense.
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1.4.2
Transitions Research
Research on sustainability transitions and energy transition, in particular, is a growing
interdisciplinary research field with many recent publications (e.g. Avelino, Grin, Pel, &
Jhagroe, 2016; Gailing & Moss, 2016; Gibbs & O’Neill, 2015; Sengers & Raven, 2015). The
research is receiving some attention from governance practice, for example, from the
Dutch national government (Kemp, 2010). The aim of transitions research is to obtain
insight into transition phenomena, which can be used for developing governance
guidelines to manage a transition towards sustainability (Rotmans, Kemp, & van Asselt,
2001). Societal dynamics are studied through a complex systems lens, focusing on
multilevel and multiphase system innovation trajectories (Loorbach, 2010). Transitions
research is also inspired by literature on social-ecological systems, Panarchy theory (ibid.)
and evolutionary economics (Hansen & Coenen, 2015), which base institutional
recommendations on complex systems dynamics. In addition, recent planning literature
considers complex systems approaches important for advancing planning theory (Batty,
2010; Boelens & De Roo, 2016; Portugali & Stolk, 2016). Thus, transitions research fits with
developments in spatial planning research and with the research topic of this research.
Complex Systems
Thinking about the complex behaviour of systems originates from the early days of physics
research (Mitchell, 2009). A system is composed of connected parts that work together,
which can be understood as the function and structure of the system as a whole (De Roo,
2012). An important step occurred in the 1960s when Lorenz proved that weather systems
can be very sensitive to initial conditions, that is, that complex systems behave in a nonlinear way (M. Mitchell, 2009, p. 22). In addition to physics, various disciplines developed
complex systems theories, as occurred in biology, the neurosciences and the social
sciences.
Complex systems are open systems which behave in a non-linear manner over time and
have emergent properties (De Roo, 2012). Complex systems are open systems in the sense
that their boundaries are not fixed: the systems interact with their contexts and adapt to
changing circumstances. To emphasise the fact that adaptation plays a major role in many
complex systems, they are often called complex adaptive systems (Gell-Mann, 1994).3 Their
behaviour is non-linear in the sense that the reaction to a small change can be extremely
big or small depending on the situation. Non-linear behaviour and other aspects, such as
tipping points, fractals, self-organisation and co-evolution, make their development
fundamentally unpredictable, which means that the behaviour of the system cannot be
known. Nevertheless, the system can exhibit path-dependent behaviour; that is, once a
certain development has started, positive feedback induces the system to reinforce its
3

Very few complex systems are non-adaptive, for example a hurricane (Mitchell, 2009, p. 13).
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development on that pathway (Norgaard 1984). This is an important consideration for this
research, since it implies that it may be difficult to change the direction in which a system,
such as the energy system, is developing.
The interacting parts of a system can be complete subsystems, nested networks, actors or
artefacts. Between the parts, information is exchanged in the form of knowledge, facts or
resources (Mitchell, 2009). It should be noted that, while the system as a whole is complex,
parts of the system can be simple or complicated with perfectly predictable behaviour. In a
simple system, the cause-effect relationships are easily understood, since there are only a
few parts working together, for example an artefact such as a tower. In a complicated
system, many parts are interacting, but the mechanisms and the effects can still be
understood, for example a car. Nevertheless, a car that is being driven is a hybrid complex
system composed of the car, which is a complicated system, and the driver, who is a
complex system.
The interaction within complex systems and with their contexts gives rise to emergent
behaviour such as self-organisation, (co-)adaptation and (co-)evolution. In doing so,
complex systems develop over time. Self-organisation is the creation of order out of
disorder: the parts organise without central control, leading to emergent behaviour of the
system as a whole (M. Mitchell, 2009). Adaptation entails a change in a system in response
to changed circumstances in its context. This context consists of one other or multiple
systems with whom the system interact. Over time, multiple adaptations can lead to the
evolution of the system, in which the function and structure of the system transform.
Thus, transformation implies a fundamental system change (Olsson et al. 2004), involving
the function and structure of that system (De Roo, 2012), leading to a change in the
identity of the system. The transformation of several systems in interaction with each other
is called co-evolution (Norgaard, 1984). While co-adaptation is the adaptation of two or
more systems in response to each other and changed circumstances in their contexts, coevolution builds on co-adaptations, leading to the evolution of two or more systems in
interaction with each other and/or in interaction with their mutual contexts. Thus, coevolution may also be the result of indirect interaction between the co-evolving systems
(Pazos & Valencia, 2008). In transitions research, particular emphasis is on the co-evolution
of systems with the aim of understanding how societal systems might transform from
unsustainable into sustainable systems (Loorbach, 2010).
All complex systems can be considered multilevel systems composed of at least two levels:
the parts and the whole. System boundaries and the levels or scales of complex systems
can be defined in various ways, leading to different classifications. Societal systems can, for
example, be divided into social and physical systems, or into sectors. Moreover, the
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number of levels and scales that are distinguished and how they are defined can differ
significantly: a micro-meso-macro differentiation has a completely different scale in
neuroscience as compared to economics. These classifications are relative: their choice
depends on the system on which the research is focused. Thus, in this research, a
classification of systems and scales is chosen that makes sense for researching the energy
system in its context. To this end, the energy landscape (a landscape with a focus on the
energy system) is defined in Section 1.3.4 as a complex system composed of several
interacting systems at several scales.
The research domain of complex systems represents an important part of this research
framework, with useful concepts for recognising dynamics and phenomena of complex
systems in the empirical research on energy transition.
Multilevel Perspective on Innovation
Transition research often makes use of a multilevel perspective on system innovation
trajectories (e.g. Geels 2010, Kemp 2010); that is, they distinguish between three levels of
increasingly aggregated societal dynamics. The idea is that the interaction dynamics within
and between these levels enable and constrain a system transition.
The macro level is the landscape level, which can be regarded as the backdrop for action at
the other two levels (Geels, 2005). The landscape level consists of the physical
infrastructures, political culture, social values, worldviews, the macro economy,
demography and the natural environment (Kemp, 2010). The landscape level is
characterised by rather autonomous processes with low dynamics – although certain
events, such as a financial crisis or a highly contagious virus may also temporarily cause
some high dynamics. One example of a rather autonomous process is climate change,
which is one of the conditions at the landscape level that has triggered energy transition
policy at various governance levels (e.g. European Commission, 2014; Scheer, 2007; SER,
2013).
The meso level is the regime level, which refers to a coherent configuration of dominant
technologies, infrastructure, actor networks and institutions that guide decision-making
processes (Holtz, Brugnach, & Pahl-Wostl, 2008; Kemp & Loorbach, 2006). A regime has a
relatively stable composite of institutional structures that facilitates the continuity of a
societal domain or sector. This composite glues the dominant regime actors, elements and
resources of the system together.
The micro level is the niche level, which is characterised by high dynamics and unstable
structures. A niche is inhabited by individual actors, technologies and local practices, which
develop new ideas and new initiatives (Kemp, Schot, & Hoogma, 1998). Transitions
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research emphasises the role of niche initiatives for stimulating an energy transition.
Therefore, this research focuses on local energy initiatives (see section 1.3.4).
Transitions research, which applies a multilevel perspective, has been criticised for treating
the landscape level as a residual category in the analysis of transition dynamics, and for its
‘geographic naiveté’ (Bridge, Bouzarovski, Bradshaw, & Eyre, 2013; Coenen et al., 2012;
Gailing & Moss, 2016; Lawhon & Murphy, 2012). Originally, the landscape level seems to
have not been intended as an area with a cultural identity, but rather as a large-scale,
global, more abstract kind of landscape than appears common in landscape research.
Therefore, this research connects the landscape level to the energy landscape, which is
conceptualised as a holistic combination of the energy system with other social and
physical systems in a spatial manifestation surrounding the niche and embedding the
regime (see further section 1.3.7 below).
More generally speaking, this research project suggests, in line with other researchers
(Coenen et al., 2012; Gailing & Moss, 2016; Lawhon & Murphy, 2012), that the empirical
evidence for transitions is rather weak due to the conceptual abstraction of transitions
research. For example, scholars in transitions research developed ‘transition management’
as an approach for steering societal transitions towards sustainability (Kemp, Loorbach, &
Rotmans, 2007; Loorbach, 2010; Rotmans et al., 2001). However, the guidelines are mainly
based on theoretical arguments, and the empirical evidence supporting them is limited.
Therefore, this study proposes an area-based research approach to find empirical evidence
for transition dynamics.
1.4.3
Interdisciplinary approach
This project uses an interdisciplinary approach, which implies that academic fields are
linked or integrated in a theoretical framework; that the study design and methodology are
not limited to any one field; and that multiple perspectives are used throughout multiple
phases of the research process (Aboelela et al., 2007; Rosenfield, 1992). Common
interdisciplinary approaches include linking technological, sociological and economic
approaches. This goes a step further than multidisciplinary research, in which researchers
use their own theories, concepts and methods to study a shared research topic in parallel
or sequence. The difference with transdisciplinary research is that interdisciplinary
research does not commonly use participatory research methods, such as action research,
nor does it aim to fully synthesise one or more academic or other fields, which are two
common characteristics of transdisciplinary research (Aboelela et al., 2007; Rosenfield,
1992; Stokols, 2006). It should be noted that academic disciplines and coherent bodies of
specialist knowledge can be intertwined in interdisciplinary and transdisciplinary
approaches, transcending individual disciplinary knowledge (ibid.). An interdisciplinary
research framework makes sense for studying a complex spatial and societal problem such
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as energy transition. ‘Interdisciplinary is a means of solving problems and answering
questions that cannot be satisfactorily addressed using single methods or approaches’
(Klein, 1990, p. 196). Governing society towards a more sustainable path is an inherently
transdisciplinary problem, since it poses interconnected challenges, requiring the
integration of insights from different scientific domains and society at large (Brandt et al.,
2013).
Area-based planning, complex systems and a multilevel perspective on innovation together
form this interdisciplinary research framework (see Figure 2). Firstly, area-based planning
stems from multidisciplinary spatial planning: a discipline on the cross-roads of several
academic disciplines, particularly demography, sociology, economics, geography, urban
design, landscape architecture and governance. Secondly, the multilevel perspective on
innovation stems from multidisciplinary innovation studies based in evolutionary
economics, which combines insights from biology with economics. Thirdly, complex
systems stems from interdisciplinary complexity science, the concepts of which have been
developed and used in many disciplines, for example in urban design (Portugali & Stolk,
2016) and in ecology (Scheffer, 2009). The widespread use of complexity science in
research facilitates the exchange of knowledge between disciplines. Since each of the three
research domains in this framework is already multidisciplinary and interdisciplinary, there
are also overlaps between the three. This allows the research to more readily detect links
between the theories and concepts, and build on these overlaps to develop new insights.
The interdisciplinary approach is used for developing a novel conceptual model in order to
facilitate learning about energy transition phenomena across and beyond disciplines. The
conceptual model (see section 1.3.4) combines perspectives from these three research
domains to interpret energy transition phenomena in a novel way beyond the disciplines;
that is, this research frames transition in relation to the energy landscape. This framing also
brings into perspective certain differences in the conceptions of various disciplines. For
example, conceptions of scale and level partly overlap, but are also used differently in
governance and landscape studies. The further aim of this interdisciplinary approach is,
therefore, to enhance scientific communication and knowledge exchange between
scientific disciplines that do not share methodological or conceptual definitions (Tress,
Tress, & Fry, 2005).
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Figure 3: Interdisciplinary research framework: the three perspectives of the theoretical framework
with the conceptual model for studying energy transition in the centre (Source: author)

1.4.4
Conceptual Model
This section describes the conceptual model for studying energy transition, shown in the
centre of figure 3. The following sections 1.4.5, 1.4.6 and 1.4.7 describe the concepts of
this model in detail. Energy transition is a process involving multilevel interaction between
landscape, regime and niches. The focus of this research is on the niche level. The concepts
of local energy initiative, area-based niche and energy landscape, and the relationships
between them guide this research. In Chapter 2, the conceptual framework is developed,
and the three terms are conceptualised in order to suit an area-based inquiry into the
interaction between the energy system and other systems in society.
The concepts are selected and conceptualised by adding an area-based approach to
transition research (in Figure 3, area-based planning, at the bottom, is added to two the
research domains of transition research at the top). While the three concepts are not the
only ones that contribute to energy transition, these concepts are key here. They are used
to interpret the contribution of local energy initiatives to energy transition from an areabased and complex systems perspective. In the following sections, the three concepts are
described in more detail.
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The conceptual model can be understood as follows. Firstly, the double pointed arrow at
the left indicates that area-based niches and local energy initiatives influence each other.
Local energy initiatives can inhabit an area-based niche, which consists of a selection of
actors and artefacts from the local energy landscape. This enables and constrains the
development of local energy initiatives, which are have an interdependent relationship
with the characteristics of the area-based niches. At the same time, the characteristics of
the actors and artefacts in the local initiative define the character of the area-based niche.
This relationship is addressed explicitly in Chapters 2 and 3 by analysing the importance of
the area-based niche for local energy initiatives.
Secondly, the double arrow on the right indicates that the local energy initiative and the
energy landscape interact and influence each other. The local energy initiative
characterised by the actors and artefacts lies in one of the nested parts that define the
energy landscape as a whole. At the same time, the energy landscape as a whole provides
the wider context for the initiative. In addition to the area-based niche, the energy
landscape as a whole enables and constrains the development, spreading and upscaling of
the local energy initiative. This relationship is addressed explicitly in Chapter 4 by analysing
the links between local initiatives and the systems and scales of the energy landscape.
Thirdly, the double arrow at the bottom indicates that the area-based niche and the energy
landscape interact and influence each other. The area-based niche consists of a selection of
actors and artefacts from the local energy landscape, and can be regarded a nested part of
the energy landscape. The interaction within the area-based niche co-defines the
development of the energy landscape and vice versa. In this research, the area-based niche
is always studied from the perspective of a local energy initiative inhabiting the niche. The
relationship between the niche level and landscape level is addressed explicitly in Chapter
5, where the study focuses on the institutional context by analysing to what extent energy
transition policy facilitates the adaptation of low carbon niches to local landscape
conditions.
Finally, the development of the energy landscape, the area-based niche and the local
energy initiative as well as the interaction between the three, contributes to energy
transition. This relationship is addressed in Chapters 2-6.
1.4.5
Local Energy Initiatives and their Low Carbon Practices
This research is centred on local energy initiatives in their surroundings in order to
operationalise the area-based research approach. These initiatives provide an area-based
starting point for studying energy transition. The inquiry into local energy initiatives will
provide a more detailed understanding of the complex process of energy transition. By
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studying multiple initiatives through case study research, this project could compare and
integrate the findings.
This study considered local energy initiatives that generate and/or facilitate low carbon
energy to be niche initiatives, which according to transition research, are important for
triggering energy transition (Kemp et al., 1998). A study of the literature, desk research and
interviews indicated that local energy initiatives have promising qualities for studying
phenomena related to energy transition. Local energy initiatives are relatively simple units
to analyse, although some become more complex through upscaling over time. While wind
initiatives may have over 1000 participants, local solar initiatives may have only 10-20
participants (Hier Opgewekt, 2016, p.17). The initiatives develop their low carbon practices
in local landscapes. Such initiatives include collective generation of solar energy in a local
community, facilitation of advice for households on energy conservation or the generation
of bio-energy by a farmer (De Boer & Zuidema, 2015b; Middlemiss & Parrish, 2010). Low
carbon practices are directly related to energy transition and therefore suit the research
purpose.
1.4.6
Area-based Niches
Innovations are often developed in niches in society. Example of niche innovations are the
electric car, the smart grid or a low carbon practice such as local solar energy generation
and consumption. Transition research emphasises the importance of niche innovations for
triggering new dynamics in society that support energy transition. This research (Chapter 2)
indicates that local energy initiatives develop low carbon practices in close connection to
the conditions in local landscapes. For this reason, such niches are called ‘area-based
niches’ – a location where local and policy innovation occurs, defined by the unique
environmental surroundings that constrain and enable a context-specific innovation (see
Figure 4). Non-area-based niches differ in the sense that the niche is independent of the
location, but does depend on the specific technological, social or economic innovation that
is being developed in the niche. In contrast, a low carbon practice developed in an areabased niche has unique links with a selection of actors and artefacts in the surroundings.
Such low carbon practices have an interdependent relationship with the local conditions.
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The area-based niche facilitates the contextualised study of the interaction between
systems in energy transition from a specific location in the energy landscape. This
conceptualisation of the area-based niche helps to analyse the multiple relationships
between the initiative and its context. Keeping an eye on the unique conditions in which
initiatives develop prevents hasty conclusions being drawn about the role of local energy
initiatives in energy transition. The contribution of niche initiatives to energy transition may
be overlooked, as they are difficult to identify when only analysed on an aggregate level as
a group. This research suggests, therefore, that contextualisation is needed to interpret the
contribution of initiatives to energy transition.
1.4.7
Energy Landscapes
Another concept this research identified in the literature to support this area-based
research approach to energy transition is the concept of an ‘energy landscape’, which
draws attention to the relationship of the energy system to the landscape. This concept
offers a more macroscopic angle to study energy transition than the notions of area-based
niche and local energy initiative. While the literature emphasises the physical relationship
of the energy system to the landscape (Pasqualetti, 2012; Stoeglehner et al., 2016; Sven.
Stremke & Dobbelsteen, 2012), this research developed a more encompassing
conceptualisation of the energy landscape based on complex systems research.
In line with landscape research, the landscape is an area that is the result of the
(inter)action of natural and human factors. Since this research considers the landscape to
have (bio)physical, socio-economic and institutional dimensions, the landscape is regarded
both geographically, as an area, and metaphorically, as a complex system. Based on these
considerations, the energy landscape is 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 5). The energy landscape is
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regarded both as a physical area and as a complex system, giving expression to the
interdependence of the energy system with multiple other physical and social systems and
scales. To analyse the interaction between these systems a representation of six systems
and four scales was chosen. Distinguished are six complex systems: energy, bio-physical,
physical infrastructure, economic, community and governance, and four scales: local,
regional, national and global. These systems and scales of the energy landscape are
interwoven and overlapping, and they also interact. The energy system, in this framing, is
composed of components that link or partly overlap with the other five systems. We
operationalised the six systems in Table 1, indicating in greater detail what we consider
them to refer to.

Community
system

Physical infrastructure
system

Governance
system

Bio-physical
system

Energy
system

Economic
system

Figure 5: Image of the energy landscape composed of 6 systems and 4 scales, and the area-based
niche in its centre (Source: author)
Opera�onalisa�on of the systems of the energy landscape
Energy System

Confined to ac�vi�es and aspects directly related to extrac�ng, transpor�ng, storing,
genera�ng, transmi�ng, distribu�ng and using energy from different resources.*

Physical Infrastructure System

Built environment, transport, infrastructure, etc.

Bio-physical System

Land use, ecology, morphology, water, natural resources, etc.

Community System

Iden�ty, culture, acceptance, etc.

Economic System

Trade, finance, etc.

Governance System

Public ins�tu�ons, laws, rules, norms, etc.

Table 1: Identifying the systems of the energy landscape. *(cf. Alanne & Saari, 2006; Bridge et al.,
2013).
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This conceptualisation of the energy landscape helps the development of a more detailed
picture of the multiple relationships between the energy system and the landscape. An
analysis of local energy initiatives and their low carbon practices helps to identify
connections between the systems of the energy landscape that contribute to the
emergence of a more sustainable low carbon energy system. At the same time, such an
analysis provides insight into how to adapt and mitigate unsustainable energy practices and
foster more sustainable ones.

1.5 Research questions
Central Research Question
How do we interpret the contribution of local energy initiatives to energy transition with an
area-based research approach?
The central research question follows from the research objective and the interdisciplinary
area-based research approach (see Sections 1.2 and 1.3 above). The research question is
addressed on a theoretical and an empirical level. On a theoretical level, the aim is to
contribute to recent efforts to improve transition research by incorporating insights from
area-based spatial planning into the research approach. On an empirical level, the aim is to
disclose the contribution of local energy initiatives to energy transition by studying these
initiatives in practice and interpreting their spatial development. As part of the research,
the aim is to establish whether local energy initiatives can be regarded as focal points in
energy transition. This research considers a focal point 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. Because it is a concise part,
the information can be investigated. For this research, a focal point would be a concise and
relevant part of the energy landscape which explains specific phenomena in an energy
transition.
The response to the central research question is supported by answers to the following
research questions. Since a paper-based PhD develops sequentially, the answers to the
following research questions reflect advancing insights into the research subject. The
conclusions in Chapter 6 will, consequently, focus on the research objective and on
answering the central research question.
Research Question 1
What is a suitable area-based research approach to study energy transition?
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Chapter 2 develops the first outlines of the area-based research approach, and local energy
initiatives are introduced as research objects with the potential to study energy transition.
The relevance of connecting and integrating local energy initiatives with the landscape is
investigated, firstly, based on a literature study of energy transition research and certain
criticisms of it. Secondly, an empirical study is also reported on, composed of desk
research, interviews with stakeholders and exploratory case study research of four wind
farm projects in the northeast Netherlands and two local bio-energy initiatives.

This chapter also identifies two relevant concepts from the literature: ‘niche’ and ‘energy
landscape’. The concepts are developed further into the notions of ‘area-based niche’ and
‘integrated energy landscape’ on the basis of the chapter’s empirical study (see Figure 2 for
the relationship between these concepts and local energy initiatives). In Chapter 4 and
Chapter 5 the concepts are operationalised further for empirical research. In these
chapters, the term ‘integrated’ was removed from the concept of energy landscape, as it
already assumes an integrated result. However, the present conceptualisation does enable
the identification of the integration of multiple systems in the energy landscape.
Research Question 2
How does the interdependence of the energy system with the landscape change, in terms of
land use, socioeconomic relationships and governance, in historical and emerging energy
transitions?
In order to obtain a better understanding of the interdependence of the energy system
with the landscape, Chapter 3 reports on a study of historical and emerging energy
transitions. The characteristics of the pre-industrial, existing and emerging energy
landscapes were investigated based on desk research. The interdependences between the
energy system and the landscape are interpreted based on an interdisciplinary area-based
research approach. The research studied differences in land use, socioeconomic
relationships and governance styles. In line with transitions research, changes in these
interdependences are interpreted as co-evolutionary processes of complex systems. The
area-based approach directed the research to the interaction between the systems of the
energy landscape. This indicated shifts in the relative importance of the local scale for
system interaction within the pre-industrial, existing and emerging energy landscapes.
Research Question 3
Which starting points of co-evolution between the energy system and other systems of the
energy landscape can be identified based on the development of local energy initiatives?
This question is also addressed in Chapter 3, by studying the development of local energy
initiatives in their local contexts and how they may spread and upscale. A quick scan and
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two case studies are conducted to collect empirical data. The quick scan is composed of
analysing research reports on local energy initiatives, workshops the researchers
participated in, and interviews conducted with experts. The case studies of the regional
energy initiative, Green Hub, and the local energy initiative, Grunneger Power, are based
on a desk study of documents and reports on the initiatives and interviews with relevant
stakeholders. The analysis indicated several starting points for new co-evolutionary
pathways in the energy landscape.
Research Question 4
How do local energy initiatives facilitate new interactions between the energy system and
the landscape?
In Chapter 4 the interaction of seven local energy initiatives with the energy landscape is
analysed. Each initiative is analysed through a case study composed of desk research,
interviews, artefact-actor network mapping and Atlas TI analysis (see Section 1.4 for a
description of the cases and the research methods). The links between local energy
initiatives and the systems and scales of the energy landscape are mapped. The aim is to
establish whether local energy initiatives create new interactions between the systems and
scales of the energy landscape, which would make the initiatives interesting focal points in
energy transition.
Research Question 5
To what extent does energy transition policy facilitate the accommodation of renewable
energy projects by community energy initiatives and how are new practices feeding back
into the energy policy system?
Chapter 5 analyses, firstly, to what extent an energy transition policy facilitates the
accommodation of renewable energy projects by community energy initiatives. Secondly, it
analyses how new practices feed back into the energy policy system. The case study
concerns a new energy transition policy regulation in the Netherlands: the postcode rose
regulation (PCR: Postcoderoosregeling). While working with the regulation, new practices
are tried and tested that might influence existing practices and, notably, the policies and
regulations surrounding them. The analysis is based on evidence from desk research, four
niche initiatives and four governance actors involved in the PCR. The aim is to establish
whether area-based energy practices are inducing the adaptation of energy transition
policy.
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1.6 Research design
1.6.1
Interpretive Qualitative Inquiry
This research involves an interpretive qualitative inquiry into energy transition. Such an
inquiry attempts to make sense of a situation or process based on a study of details in
specific cases (Mills, Durepos, & Wiebe, 2010, p. 486). Specific rules or patterns, which are
distilled from case studies, remain connected with the actual situation. The interpretive
approach, therefore, fits with a context-sensitive analysis, which is needed for this areabased research approach to energy transition. From this perspective, reality is considered
organically and holistically (‘t Hart et al. 1998, p.103). This research is qualitative since it
synthesises and interprets the raw data to identify patterns that describe and explain social
phenomena (Mills et al., 2010, p. 756). As is often the case with this kind of research, this
entails the application of various analytic techniques (triangulation), such as coding of data,
analysing coded data and graphic representation of networks to interpret the raw data.
1.6.2
Multiple Case Study Design
To interpret the contribution of local energy initiatives to energy transition, this research
followed a multiple case study design. ‘A case study is an in-depth exploration from
multiple perspectives of the complexity and uniqueness of a particular project, policy,
institution, program or system in a “real life” context’ (Simons 2009, p. 21, in: Thomas,
2011). The case study should not be seen as a method in and of itself. Rather, it is a design
frame that may incorporate a number of methods (Thomas, 2011). Section 1.5.4 describes
the methods and analytical techniques that are applied in the analyses. The case studies
are based on snapshots of the initiatives at a certain time.
The case study design is partly exploratory and partly instrumental. The exploratory case
studies were conducted to explore the research field and develop the area-based research
approach (see Figure 6a). Together with a literature review, multiple exploratory cases
contributed to theory building in the first research phase. The exploratory cases helped to
conceptualise and operationalise aspects of energy transition. For the operationalisation,
categories were created (systems, spatial scales and governance levels) to interpret
empirical data in the subsequent research phase. The instrumental case studies were used
to apply the area-based research approach (see Figure 6b). Multiple instrumental cases
contributed to theory testing in the second research phase. The data was interpreted on
the basis of the conceptualisations and categories, which were developed in research
phase one. By combining exploratory and instrumental case studies, this research
contributes to both theory building and theory testing.
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Figures 6a and 6b: Typology of the exploratory cases in research phase 1 and the instrumental cases
of research phase 2 (adapted from Thomas, 2011)

1.6.3
Case Selection
The selection of local energy initiatives was based on an inventory of initiatives primarily
located in the northern Netherlands, but also elsewhere in the Netherlands and other
countries (Song & De Boer, 2014). In addition, a GIS analysis was conducted to gain insight
into the coupling of natural and cultural systems. To this end, the research analysed how
bio-energy installations can be allocated in a logical way within a region by coupling local
bio-energy potentials to local socioeconomic activity (De Boer & Zuidema, 2014). This
helped to obtain an idea of the key characteristics of local energy initiatives and their
potential physical and socioeconomic synergies with the local contexts. For the exploratory
cases, initiatives in the northern Netherlands were selected, with the three bio-energy
cases aiming for area-based synergies and the other four wind cases not focusing on
establishing area-based synergies (see Table 2). For the instrumental cases in the second
research phase, seven cases were selected (see Table 3). These cases were selected on the
basis of being local energy initiatives based in the Netherlands and showing a variety in the
kind of renewables that they generated and/or facilitated. The initiatives were selected on
the basis of having a capacity to contribute to energy transition, not in the sense that they
were typical (Thomas, 2011).
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EXPLORATORY CASE CHARACTERISTICS OF PHASE 1
Ini�a�ve

Hoogeveen

Haarlose Veld
HOE Duurzaam

Green Hub

Ini�ator

Municipality

Agri-Nature Org.

Municipali�es

Organisa�on

PPP

Founda�on

PPP

Renewables

Bio-energy

Bio-energy

Bio-energy

Regional bio-energy
Conference 2014
Interview board
25 Jan 2013

Conference on
Green Hub
2014

Addi�onal
ac�vi�es
Additional
data

Residual heat from
bio-energy to be
used for sports park
Workshop
2014

Presented in
chapters

Ini�a�ve
Ini�ator

1 and 2

De Drentse
Monden

MeedenMenterwolde

Oostermoer

EmmenCompascuum

Project developer Project developer Project developer Project developer

Organisa�on

Company

Company

Company

Company

Renewables

Wind energy

Wind energy

Wind energy

Wind energy

Addi�onal
ac�vi�es
Additional
data

Presented in
chapter

Windvogel
par�cipates
with 1 windmill
Report
Van Dijk, 2012

Report
Bijl, 2013

1

Table 2: Overview of exploratory case characteristics of research phase 1. The analysis of these
initiatives is based on desk study and additional empirical data from workshops and conferences.
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INSTRUMENTAL CASE CHARACTERISTICS OF PHASE 2
Ini�a�ve

EnergiePon

‘tHaantje

Windvogel

Established

2006-2013

2008-2013

1991

Farmer

Farmer

Ci�zen collec�ve

Organisa�on

Company

Company

Coopera�ve

Renewables

Bio-energy

Bio-energy

Wind energy

Ini�ator

Addi�onal
ac�vi�es

Facilita�on of
par�cipa�on in
German solar ﬁelds

Date of
interview

21 Okt 2014
2+30 Dec 2014

19 Dec 2014

19 Nov 2014
24 Dec 2014

Interviewee

Responsible
Employee

Farmer
and brother

Project + windmill
opera�ng member

Presented in
chapter

Ini�a�ve
Established
Ini�ator

3

BergenEnergie

Grunneger
Power

MorgenGroene
Energie

DeRamplaan

2012

2011

2010

2011

Ci�zen collec�ve Ci�zen collec�ve Ci�zen collec�ve Ci�zen collec�ve

Organisa�on

Coopera�ve

Coopera�ve

Coopera�ve

Coopera�ve

Renewables

Solar energy

Solar energy

Solar energy

Solar energy

Facilita�on of
individual uptake

Facilita�on of
individual uptake

Facilita�on of
individual uptake
and energy
conserva�on

10 Jan 2015

09 Mar 2015

23 Feb 2015

12 Mar 2015

Board member

PCR project
member

Board member

Board member

Addi�onal
ac�vi�es
Date of
interview
Interviewee
Presented in
chapters

3 and 4

Table 3: Overview of instrumental case characteristics of research phase 2. The analysis of these
initiatives is based on desk study and interviews, which are coded in Atlas TI.
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1.6.4
Methodology
The empirical data was gathered from the case studies using an analytic triangulation of
several methods and analytical techniques: literature review, desk research, workshops,
interviews, interview transcript analysis with Atlas TI, artefact-actor network analysis, and
network mapping. The synthesis of data gathered using several techniques helped to
develop a more in-depth picture of the case studies, as well as to observe the cases in a
broader context through a literature review and desk research.
Literature review
In the exploratory research phase entailed a literature review and was conducted to
establish any theoretical or empirical research gaps, develop a research framework and
also to frame the research in the light of existing scientific literature on sustainability
transitions. A wide range of literature was studied, including literature on energy systems,
energy landscapes, spatial planning theory, complex systems, resilience thinking, socialecological systems, geographic landscapes, transitions research, historical energy
transitions, critical transitions, co-evolution, multilevel governance, adaptive governance,
social innovation and social networks theory. This literature was used to deduce the areabased research approach and for writing the theory sections in Chapters 2-5.
Desk Research
The desk research consisted of an analysis of research reports, policy documents, statistical
data, newspaper articles and websites. The main research topics investigated on the local,
regional, national, European and global scale were: performance of energy systems (fossil
fuel-based, renewable energy, low carbon, decentralised and distributed energy and
residual heat), historical and emerging energy transitions, energy transition policy, and
various low carbon energy initiatives. The desk research provided background information
to situate the research and its case studies within a specific context. The empirical data was
used for the empirical parts of Chapters 2-5.
Workshops
In the exploratory research phase, the researchers participated in several workshops that
discussed and/or developed plans for future energy systems and sustainable landscapes.
These included workshops in the context of the broader research projects, of which this
PhD project was a part: MACREDES (EDGAR, 2011) and DELaND (Groen Gas-Grünes Gas,
2012). The workshops were used to discuss the research object and research approach,
generating new ideas and receiving feedback.
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Interviews
In the exploratory research phase, semi-structured exploratory interviews were conducted
with relevant stakeholders to gain more insight into the research field. To ensure an
openness to learning, these interviews did not follow a rigid interview format – the
questions that were prepared were posed according to the line of discussion. In the theoryexplanation phase, semi-structured in-depth interviews were conducted with key members
of local energy initiatives, such as board members (see Table 2). To gain detailed insight
into the development of local energy initiatives and be able to compare results, these
interviews included a set of questions that were always posed in the same order. This
technique was used as it can offer detailed insight into perceptions of why and how certain
processes emerge and decisions are taken (Emans, 2004). The balance between questions
and fluid conversation allowed interviewees to bring up other relevant issues and insights
(Liamputtong & Ezzy, 2005). The interviews were digitally recorded, transcribed and stored
by the researcher.
Interview Transcript Analysis
The transcriptions of the in-depth interviews were coded and processed with the
qualitative analysis software ATLAS.ti. This software allows for a transparent analysis of
qualitative data by coding text parts. A list of codes was developed, which were used to
code text parts of the interview transcripts using ATLAS.ti. Actors and artefacts that were
mentioned in the transcripts were tagged and coded, and also classified into a system and
a scale. Additional codes were added to text parts with useful descriptions (such as codependence link or frequent contact). The evaluation of the link strengths is based on the
typology of Nooteboom and Gilsing (Gilsing & Nooteboom, 2006; 2004). Other codes were
applied to analyse the policy experiences of the initiatives for Chapter 5. By further
clustering the codes into super-codes in Atlas TI, the linked actors and artefacts in each
initiative could then be classified into systems and scales. This analysis was done to identify
the quality of the links and to identify linking patterns in Chapter 4.
Artefact-Actor Network Analysis
The local energy initiatives of the second research phase were analysed to determine their
links with actors and artefacts in their contexts. The actors were people and groups, such
as a community initiative, firm or Ministry; the artefacts were material constructs, such as a
PV panel or journal article (cf. Reinhardt, Moi, & Varlemann, 2009). The advantage of
artefact-actor networks, as Reinhardt et al. (ibid.) explain, is that not only are social
networks mapped, but also the artefacts in the network. This gives a more complete image
of who and what is enabling the low carbon practices of the initiatives. The links were
mapped graphically as ego networks, with the initiative in the centre of the network (Prell,
2012). The analysis of the networks is based on the coded interviews in Atlas TI and on
additional desk research.
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Synthesis: Network Mapping
In a final research step, the analyses of the interview transcripts and the artefact-actor
networks were synthesised and used to construct graphic images of the network links of
the initiatives. To this end, the relationship between niche and energy landscape was
operationalised graphically. The researchers created an innovative graphic image of the
energy landscape with the area-based niche in the centre (see Figure and Chapter 4). This
image is based on the area-based operationalisation of the concepts of ‘niche’ and ‘energy
landscape’ in terms of complex systems.
The artefact-actor networks were then mapped onto the systems and scales of the energy
landscape. This was done as follows. By coding and analysing the interviews in ATLAS.ti, the
linked artefacts and actors were classified into systems and scales. The artefacts and actors
belonging to a system-scale were aggregated as were the link strengths. Each system-scale
of the energy landscape (see Figure 5) was then assigned an aggregated link strength of
absent, weak or strong. By doing so, innovative graphic images were created of the local
energy initiatives and their network links. This unconventional approach allowed the
research question to be innovatively addressed.

1.7 Thesis outline
The research is presented in this thesis as follows (see Figures 7a and 7b for a graphical
representation of the thesis outline). In the introduction in Chapter 1, the area-based
research approach to the research object of energy transition is presented. Chapters 2-5
address the various research questions. Chapter 2 identifies the potential and the building
blocks of this area-based research approach to study energy transition. The concepts of
‘area-based niche’, ‘energy landscape’, ‘local energy initiatives’ and ‘energy transition’ are
introduced and conceptualised. The first part of Chapter 3, desk research demonstrates
how the role of the local landscape changes through historical and emerging transitions of
energy landscapes through. In the second part, the starting points of several coevolutionary pathways are identified by studying synergies in the development of several
local energy initiatives. Chapter 4 analyses the network maps of several local energy
initiatives. The initiatives appear to link the systems and scales of the energy landscape in
their area-based niche. By doing so, the initiatives create new interaction paths in the
energy landscape. Chapter 5 discusses to what extent energy transition policy facilitates
the adaptation of low carbon niches to landscape conditions. Finally, Chapter 6 brings
together the most important findings and conclusions of this research on local energy
initiatives and the spatial aspects of energy transition. The thesis closes in Chapter 7 with a
reflection on the research findings. The chapter highlights implications for spatial planning
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and public policy, discusses the methods and overall research findings from a wider angle,
and completes the thesis with suggestions for follow-up research.
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Introduc�on
An Area-based Research Approach to Energy Transi�on
Chapter 1

Conceptualisa�ons
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Figure 7a: Graphic representation of the thesis outline (Source: author): Chapters 1-2. Key central
diagram: L=landscape, FF R= fossil fuel regime, LC R= low carbon regime, N=niche initiative. Key for
the diagrams at the bottom: C=community system, P=physical infrastructure system, B=bio-physical
system, Ec=economic system, En=energy system, G=governance system.
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Figure 7b: Graphic representation of the thesis outline (Source: author): Chapters 3-7. Key for
diagrams at the bottom: C=community system, P=physical infrastructure system, B=bio-physical
system, Ec=economic system, En=energy system, G=governance system.
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2 TOWARDS AN INTEGRATED ENERGY LANDSCAPE
This chapter addresses research question 1
What is a suitable area-based research approach to study energy transition?
Highlights
• The chapter argues that an area-based research approach has potential to give
spatial planners and policy makers strategic insight in energy transition
• The chapter shows that interaction between the emerging energy system and
local energy landscapes provides insight in energy transition
• Research findings indicate that local energy initiatives are often operating in areabased niches
• Interaction between the energy system and the landscape can be understood with
help of the concept energy landscape.
Abstract
In this paper, the authors show that an area-based research approach to fostering energy
transition has potential to help spatial planners and policy makers understand how
innovative sustainable energy initiatives may contribute to energy transition. On the basis
of a desk study of research reports on energy initiatives and empirical data gathering
through interviews with energy initiatives, the authors witnessed that local energy
initiatives benefit from linkages with their local physical and socio-economic landscape.
Furthermore, if such local energy initiatives spread and upscale, the image emerges of
what the authors coin an integrated energy landscape; a multifunctional physical and
socio-economic landscape of which energy systems are an integrated part. The authors
argue that such image helps to understand the complex processes of a transition towards
sustainable energy systems and is therefore promoted as potential guidance for planners
and policy makers involved in energy transition.
Keywords
Local government, Public policy, Renewable energy, Sustainability
Published as
De Boer, J., Zuidema, C. (2015) Towards an integrated energy landscape. Urban Design and
Planning, 168(5), pp.231–240. Doi: 10.1680/udap.14.00041
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Figure 8: Operationalization of our area-based research approach (drawing by author).
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2.1 Introduction
2.1.1
The spatial challenge of a sustainable energy system
Over the last few decades, sustainability has become a central issue on the global
governance agenda. In the quest for a sustainable future, one of the crucial elements is the
sustainable provision of energy. The fossil fuels, which everyone still relies on for almost all
energy provisions, are unsustainable for several reasons. First, fossil-fuel reserves are
limited to a finite amount in the Earth’s crust. Conventional oil production will probably
begin to decline within the next decade (Smil, 2010a; Sorrell et al., 2012). Second, fossilfuel combustion contributes to more than 50% of the anthropogenic greenhouse gases,
causing further climate change (Höök et al., 2010). Third, energy provision from major
supply countries like SaudiArabia and Iran cause geopolitical uncertainties for western
nations (cf. Correljé and Van der Linde, 2006), which gives incentives to search for
domestic energy sources, including renewable energy. Each of these reasons urges for a
fundamental change in the energy system; frequently referred to as the ‘energy transition’
(Rotmans et al., 2001). Dominant among these desired changes is a shift towards the use of
renewable and often more local sources. Such shifts, however, are not always easy to
accommodate.
On the one hand, the current fossil-fuel -based energy system is far from easy to change.
This energy system is based on infrastructure of wells, pipes, energy plants, networks and
consumers. The system involves a multitude of stakeholders, each with their own interests
and access to resources and power. In the meantime, contracts and existing regulatory
systems help stakeholders interact and constrain their freedom to act. In simple words, the
energy system is a complex web of interrelated actors and networks, both in a physical,
economic, social and institutional sense. Apart from limitations to fully oversee and grasp
such a complex web, ownership and power are fragmented, limiting the capacity of any
actor to alter the energy system. Traditional planning and policy approaches tend to focus
on the capacity of stakeholders to come to decisions regarding desired ‘end-states’ and the
approaches required to achieve them (Allmendinger, 2009). Faced with the complex web
that characterises the energy system, such approaches are seriously constrained (cf. De
Roo, 2012; De Roo and Silva, 2010; Kemp, 2010). Planners and policy makers, including
spatial planners, are thus asked to come up with new approaches.
On the other hand, a move towards a sustainable energy system also confronts spatial
planners with at least three challenges specific to their profession. For one, harvesting
wellknown sustainable energies such as solar energy, wind energy, hydropower,
geothermal energy and biomass is not equally possible in all locations (Smil, 2008). Local
and regional circumstances, such as the characteristics of the landscape, climate and the
economic activities taking place, will offer more favourable conditions to certain
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renewables than others (cf. Van Den Dobbelsteen et al., 2007). To illustrate, installing
hydropower on the flat lands of the Netherlands or Denmark is less advantageous than
installing wind turbines in these regions. Second, many renewables have a high visibility in
the landscape and hence they are prone to cause ‘Not In My Back Yard’ (NIMBY) effects
(Cass et al., 2010; Walker et al., 2010). Not only do renewables typically demand more
space for production than energy production from fossil sources (Smil, 2010b), they also
tend to be highly visible, specifically in the case of wind farms or hydropower.
Consequently, careful planning is required that focuses on the integration of energy
initiatives both in the physical landscape and in the local society regarding the societal
responses to their presence. Third, many independent and small-scale sustainable energy
initiatives operate locally and are not yet an integrated part of the energy network. This
urges consideration of how the qualities of local sustainable energy production and
consumption can become integrated with existing energy systems in order to make future
energy systems viable. These three challenges highlight the importance of integrating
sustainable energy initiatives in the physical and socio-economic landscape as well as in the
energy system. Spatial planners, again, have an important role to play in the shift to a
sustainable energy system (Noorman and De Roo, 2011; Stremke and Koh, 2011).
To help spatial planners and policy makers understand how innovative sustainable energy
initiatives may contribute to the ‘energy transition’, the authors promote the image of
what they coin an ‘integrated energy landscape’. An integrated energy landscape is
understood as a multifunctional physical and socio-economic landscape of which energy
initiatives and systems are an integrated part. Energy initiatives and systems become
integrated through linkages, consisting of new relationships, interactions and movements
(De Boe et al., 1999; Kidd, 2007), with the local landscape. The authors argue that such
integration can smooth the development and implementation of sustainable energy
initiatives, as it allows initiatives to build on the local potentials of the physical and socioeconomic landscape. Furthermore, it has been argued that such integration might also
facilitate an increase of sustainable energy provision that goes hand-in-hand with the
pursuit of alternative societal interests and developments; for example, related to
agriculture, nature maintenance, mobility or economic development. Consequently, the
authors suggest that the pursuit of an ‘energy transition’ can benefit from what spatial
planners call an area-based approach towards the development of sustainable energy
initiatives. Thus, through such an area-based approach, sustainable energy can be better
integrated in the local potential of physical and socio-economic landscape.

2.2 Research method
To explore the argument that integration of energy initiatives in the local landscape can
support the energy transition, empirical research was conducted in two phases. The first
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phase was a scan of key research reports and well-known energy initiatives (cf. Avelino et
al., 2012, Borgman and Maas, 2012; Brunt and Termeer, 2012; Hajer, 2011; Mangoyana
and Smith, 2011; Rotmans, 2011; Schwencke, 2012; Seyfang and Haxeltine, 2012;Walker
etal., 2010; Wunderlich, 2012). Also, the authors participated in workshops and conducted
a set of interviews with experts involved in the ‘energy transition’ (cf. Edgar, 2014; Groen
Gas-Grünes Gas, 2014; NEND, 2013). Experts included consultants, government officials
facilitating innovative energy projects, spatial planners and other scientists working for
knowledge institutes. The goal was to establish whether and how integration might help
initiatives and the energy transition.
The second research phase is built on gathered insights regarding the integration of energy
initiatives in the local physical and socio-economic landscape. Two cases are selected to
analyse in more detail, both located in the North-East Netherlands. Also, whether the
integration of these initiatives in their physical and socio-economic landscape mattered is
investigated. For each case, a desk study of reports has been conducted to reconstruct the
physical and institutional development of the initiative and interviews were held with the
stakeholders of the initiative. The two cases enabled one to further develop the argument,
which will be explained in the conclusion section of this paper. In the following section, the
theoretical argument is built by discussing the role of innovative energy initiatives in the
‘energy transition’.

2.3 Transition thinking
‘Energy transition’ is a complex and long-term process. This makes grasping the
contribution of innovative energy initiatives to the energy transition difficult, as well as
grasping the specific conditions required for making their contribution constructive.
Understanding how innovations to the energy system emerge and how energy initiatives
contribute in transforming the existing energy system is an analytical puzzle (Geels, 2011).
Transition thinking can help to solve this puzzle by providing a framework for
understanding the complex web of interrelated actors and networks in a society. With a
multilevel perspective, transition thinking helps one in understanding the societal dynamics
involved in transition processes, such as the ‘energy transition’. The wider or ‘general’
society at the macro level is described as the ‘socio-technical landscape’, which consists of
the material infrastructures, political culture, social values, worldviews, the macro
economy, demography and natural environment (Kemp, 2010). The dynamics at the macro
level are rather autonomous and tend to change slowly. The meso level, described as the
‘regime’, refers to dominant actor networks and institutions that guide decision-making
processes (Kemp and Loorbach, 2006). The regime provides stability and orientation to
societal domains and sectors. Its institutional structure tends to stimulate the reproduction
of practises that fit with the regime and block innovations that conflict with the status quo.
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Then the micro level, in contrast to the continuity and stability of the meso and macro
levels, is characterised by high dynamics. At the micro level, ‘niches’ are identified, which
are inhabited by individual actors, technologies and local practices that develop new ideas
and new initiatives in ‘protective spaces’ (Kemp et al., 1998). The novel and pioneering
niche activities have not yet developed routines nor are existing regulations adapted to
them yet. Within niches, initiatives have more freedom to experiment and improvise with
path-breaking, radical alternatives, enabling deviation from the status quo of the regime
level (Kemp and Loorbach, 2006). Therefore, alternative technologies, product systems and
social practises are often developed outside or on the fringe of the existing regime (Kemp,
2010). This research aims to further explain the interactions and processes taking place at
the ‘niche’ level and how they interact with ‘regime’ and ‘socio-technical landscape’ levels.
Transition thinking argues that the interaction between niche activities and their contexts is
crucial for societal change. On the one hand, as scholars such as Kemp (2010), Loorbach
(2010) and Rotmans et al. (2001) suggest, interactions need to take place between multiple
societal levels – that is vertical interactions. To illustrate, the development and growth of
sustainable energy initiatives can both be constrained and stimulated by the ‘sociotechnical landscape’ and the institutions of the ‘regime’. Therefore, the start and
acceleration of a transition towards a sustainable energy system requires changes taking
place on all three levels that mutually reinforce, rather than constrain, each other.
Consequently, as Kemp and Loorbach (2006: p. 108) explain: ‘[a] transition is the result of
the interaction between changes and innovations at these different levels; slowly changing
trends lead to new ways of thinking (paradigms) that lead to innovation and vice versa’. On
the other hand, the progress of a transition towards a sustainable energy system also
benefits from interactions taking place between alternative societal domains – that is
horizontal interactions. To illustrate, the social attractiveness and economic viability of
energy neutral housing will increase, once innovations in solar panels, housing
construction, energy grids and contracts between energy providers and consumers
mutually support each other. Such interaction can trigger co-evolution of developments
within the energy system and alternative societal subsystems, which when combined may
stimulate the kind of societal transition considered needed for a shift towards a sustainable
energy system. Thus, for example, as Kemp et al. (2007: p. 80) explain: ‘[i]n transition terms
we speak of co-evolution if the interaction between different societal subsystems
influences the dynamics of the individual societal subsystems, leading to irreversible
patterns of change’ (cf. Kallis and Norgaard, 2010).
Transitions, then, are about ‘the complex interaction patterns between individuals,
organisations, networks and regimes within a societal context’, while assuming that ‘over
time, these can lead to nonlinear change in seemingly stable regimes’ (Loorbach, 2010:
p.167). By focusing on the contribution of innovative energy initiatives to the energy
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transition, the authors are especially interested in the interactions taking place between
what transition thinking calls ‘niches’ and physical and socio-economic landscapes in which
they are embedded. The literature on transitions certainly addresses this interaction and
associates it with facilitating processes of ‘learning-by-doing’ (e.g. Geels, 2011; Kemp and
Loorbach, 2006; Rotmans et al., 2001). The idea is that more profound societal change
follows from learning about successful niche innovations and by grasping how these
innovations interactand while doing so influence higher-level actor networks, institutions
and socio-economic practices – that is the regime. As a consequence, transition thinking is
largely focused on vertical interaction between the micro (niche), meso (regime) and
macro (landscape) levels. Furthermore, the dominant discourse on the energy transition
often tends to focus largely on the development of renewable energy technologies
developed in such niches and their diffusion and implementation in the landscape and
regime (Negro et al., 2012). To illustrate,Europe’s Roadmap 2050 states on the website
that ‘[c]lean technologies are the future for Europe’s economy’ (European Commission,
2014). It has been argued that focusing only on vertical interaction and taking an isolated
vision on energy initiatives as focused on technological developments is too simplistic.
Instead, a more integrated or holistic perspective is opted for on the role of such initiatives
in the energy transition. This perspective, which also highlights horizontal interaction
between sustainable energy initiatives and their physical and socio-economic contexts,
explicitly addresses the contextual conditions enabling or accommodating energy initiatives
to emerge, grow and, as such, contribute to the energy transition. Since such contextual
conditions are typically unique for different regions and localities, the authors furthermore
opt for taking an area-based perspective for understanding how initiatives can contribute
to the energy transition. In other words, the authors propose viewing the energy transition
from another angle than the dominant discourse does by highlighting innovation of the
energy system from an area-based perspective (cf. Bridge et al., 2013; Coenen et al., 2012;
De Laurentis, 2013; Rydin et al., 2013).

2.4 The image of an integrated energy landscape
On this basis of an area-based perspective for understanding whether and how local
energy initiatives can benefit from linkages with their local physical and socio-economic
landscape, the image of an integrated energy landscape is promoted. An integrated energy
landscape assumes that both individual energy initiatives and the wider energy system are
connected to alternative societal developments, interests and functions. It has been argued
that such an image is important for seeing how energy initiatives can be embedded in and
connected to the physical and socio-economic landscape. By doing so, the image of an
integrated energy landscape provides direction for identifying and understanding the areabased conditions that may enable or accommodate energy initiatives to emerge and grow
while being supported by the local society and connected to the local economy. In this
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section, the existing literature and research reports on sustainable energy initiatives are
used to assess this argument.
2.4.1
Problems with isolated initiatives
While studying the progress of the Dutch energy transition, initially many critiques are
encountered on the lack of sensitivity of national policies to local, regional and societal
interests. These critiques were expressed in influential research reports (Hajer, 2011),
scientific columns (Rotmans, 2011), during manyinterviews with both national, regional and
local stakeholders and, finally, during workshops the authors were engaged in (e.g.
Creativity and Innovative Power in Society, 2 November2012, Wageningen; Spatial Planning
in Transition, 11 November2012, The Hague; Social Aspects of Decentralized Initiatives, 1
April 2014, Utrecht). The development and implementation of four large wind farm
projects were also studied during 2012 and 2013 as part of multidisciplinary research
projects that the authors were involved in (Edgar, 2014). These projects were not only the
largest renewable energy projects in the North-East Netherlands, but also they were also
surrounded by critiques of such a lack of sensitivity to the local context.These projects
were studied based on a set of interviews with governmental and non-governmental
stakeholders, while colleagues also conducted a survey completed by 227 local citizens.
All four projects are meant to have a capacity of over 100MW and are therefore supported
by a top-down state coordination energy programme (RVO, 2014). The coordination
programme is developed to smooth implementation of large wind farms for reaching the
objective of 6000MW wind power on land by 2020 (Ministry of Economic Affairs, 2011).
The approach was focused only on the development of megawatts and based solely on
agreements with energy companies and local landowners (mostly farmers) for allocation of
the wind turbines. In fact, very limited attention was given to local stakeholder interests:
‘we inform the local society on several spatial designs for wind farms to choose from’
(quoted from an interview with a wind farm developer, 15 April 2013, Groningen), but
other than informing the local society and allowing them a say in the exact design, linkages
with local interests and the existing economic fabric are largely ignored. State and energy
companies will receive most benefits, followed by a small group of local farmers, who gain
revenue from the allocation of wind turbines on their land (Bijl, 2013). With no direct
revenues or benefits, the local population merely faces the social costs related to visibility,
noise and the intermittent shade of the wind turbines (Sijmons and Van Dorst, 2012). It
soon spawned a classic example of the NIMBY effect, with heightened local resistance to
the plans during public hearings and subsequent consultation procedures (Rietveld, 2013).
From interviews with the involved municipalities (Bijl, 2013), it has been found that many
local people were not against the wind energy per se, rather they found it unfair that such
an unequal share of the planned, total wind power capacity was designated for installation
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in their region without them having anything in return for it. A survey conducted by
colleagues at the Faculty of Spatial Sciences further indicated that 30–40% of the local
society was not against the allocation of the wind turbines in their backyard, as long as they
are wellcompensated, either by way of a financial share in the revenues of the wind
turbines, or by way of a local foundation that allows for place-based investments in the
area (Van Dijk, 2012). The biggest problem with these large projects, therefore, does not
seem to be their spatial and environmental consequences in itself, but mostly the framing
of these projects as isolated from the local physical and socio-economic landscape. While
national pressure remains to get these plans implemented, it is striking to see that,
especially from late 2013 onwards ,more attention starts to be given to create local
benefits; for example, through developing a wider regional investment fund (Energeia,
2013). As connecting initiatives with their contexts is considered increasingly relevant, the
image of an integrated energy landscape also becomes increasingly relevant for identifying
how such connections might be identified and created.
2.4.2
Why the local context matters
Subsequently, a deskstudy of research reports and academic studies was conducted on the
pursuit of sustainable energy projects. It was done so with the ambition to better
understand how these projects do or do not relate to their physical and socio-economic
landscape and what the consequences are. Many examples were found that suggest that
taking specific qualities of the physical and socio-economic landscape into account is
beneficial for both developing and implementing sustainable energy initiatives. Various
arguments are used in defence of this suggestion, which are categorised into three main
arguments that are considered to stand out. The first and most evident argument is that
projects seem easier to develop and implement if they directly use locally available
potentials and are well matched with existing land use functions. Underlying this argument
is that producing energy from renewables, such as through wind turbines, solar panels and
biomass, will typically be highly visible and demand quite some space if they are to
compete with production capacity of existing fossil-fuel energy plants. Not only does this
force planning to answer questions regarding the visual impact of renewables in a specific
area, but also regarding their allocation in general. Taking the local physical and socioeconomic landscape into account can help answer these questions. Many good examples
were found where energy production could be integrated into the local landscape without
much adverse consequences. Already wellknown is integrating electricity production by
solar panels by positioning them on the roofs of, for example, warehouses, offices,
apartment complexes or houses (Devabhaktuni et al., 2013). Furthermore, the authors
found experiments with using residual heat from factories and power plants to heat
alternative land uses such as offices, schools and houses (Leduc and Van Kann, 2013). In
addition, to name just another common example – that is encountered, biomass available
from households, gardening, agriculture and nature maintenance is used for the
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production of energy (cf. Muller, 2009). Without adverse spatial consequences these
examples are initiatives that often face limited societal resistance and can easily be
implemented. Furthermore, and bringingto a second key argument, they even had
important benefits for the local society and economy.
The second argument is that local energy initiatives based on complementary or
converging interests are less vulnerable to both societal resistance and economic changes.
In their own research the authors especially focused on projects addressing energy from
biomass. From Interreg project workshops with biogas initiatives (5 March 2013, Leer; 27
November 2013, Werlte cf. Groen Gas-Grünes Gas, 2014; 22 November 2012, Erica; and 11
September 2013, Groningen cf. NEND, 2013) it has been found that farmers created
synergies between their agricultural activities and retrieving energy from residual biomass.
For example, farmers producing biogas with biodigesters have alternative benefits such as
a reduction of manure to export, the production of heat and the production of humus (also
cf. Muller, 2009). Alternatively, the authors have encountered the case in the Arnhem–
Nijmegen urban agglomeration where a synergy between regional public transport and
biogas derived from municipal organic waste was found (De Groene Hub, 2013). While
reflecting on those cases, a key conclusion of the Interreg project, which the authors were
part of, was that there is a need to ‘create a roadmap towards sustainability in which the
developments in society around biomass intertwine’ (Deland project leader, 30 June2013,
Zwolle).
Next moving on to examples surrounding biomass, the more general argument is for
energy projects to have alternative benefits other than energy that provide incentives to
start and continue the project. Avelino et al. (2012), for example, mention two energy
initiatives that create linkages between various sectors: Thermo Bello in Culemborg creates
linkages between sustainable energy production from geothermal heat and ecology targets
in a drinking water capture area; and Vauban in Freiburg connects sustainable energy
production to nature maintenance, housing and institutional innovation in an innovative
public–community partnership. The more general idea, thus, is for multiple societal
interests and economic values to be combined, making an initiative easier to be developed
and continued. A spreading of risks can then be achieved, while it becomes easier to find
capital for the initial investments. For example, solar panels on the roof of a large
distribution centre could be funded by the company itself, an energy company or even
individual users (e.g. Solar Green Point, 2014). These are examples that thrive on local
circumstances and make use of synergies between local needs, conditions, dynamics and
potentials of the physical and socioeconomic landscape, making them less vulnerable for
failure and possibly also more economically viable.
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Third, and finally, linking energy initiatives with their physical and socio-economic context
can also be important as it can create societal support, social capital and a social capacity
to act. On the one hand, this argument suggests that the embedding of innovative energy
initiatives in the local economy can create societal trust and support. The fact that energy
initiatives emerge in close connection with the local society allows for closer participation
and consideration of local interests and physical impacts of energy production on the
landscape. It can not only reduce the risk of NIMBYism (Wüstenhagen et al., 2007), but also
allow initiatives to benefit from locally available knowledge of the landscape and its
potentials. On the other hand, during our deskstudy especially many examples of local
communities starting their own sustainable energy initiatives were encountered (e.g.
Groenkerk, 2014). For example, the transition towns’ movement, which started in the UK
and also spread to The Netherlands among others, is successful in establishing community
groups and sharing bestpractises through institutionalised channels (Seyfang and Haxeltine,
2012). Thriving on the social trust in the community (Walker et al., 2010) citizens may
collectively procure solar panels for producing their own energy or have their own wind
turbines (Nadaï, 2010). In addition, in The Netherlands, around 300 similar local energy
initiatives are identified (Hier klimaatcampagne, 2012). They are all examples of initiatives
producing energy exactly because local communities and companies have direct interests
and benefits. While such interests and benefits again make it easier for new initiatives to
be developed and implemented, the reports of Schwencke (2012), Lekkerkerker and De
Vries (2013), and Seyfang and Haxeltine (2012) also describe how energy initiatives can
create and expand the social capital to act. As a result, these local community -driven
initiatives are now not just relevant for producing megawatts, they also create knowledge,
institutional networks, and, more generally, governance capacity to act with regards to a
future pursuit of sustainable energy. That is, these are local niches where new pathways
are being explored and created for a further societal investment in sustainable energy.

2.5 Understanding local energy initiatives
The first research phase supported the idea that energy initiatives can indeed benefit from
linkages with their unique local physical and socio-economic context. The presented three
arguments help to imagine how physical, socio-economic and institutional connections can
strengthen or weaken the integration of energy initiatives in the landscape. However, it is
in their two in-depth case studies where the authors could really focus on the question
whether the integration of energy initiatives in the local landscape makes these initiatives
less vulnerable, more viable and, consequently, whether an integrated energy landscape is
indeed a positive condition for pursuing a transition to a sustainable energy system.
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2.5.1
Haarlose Veld
In the East Netherlands, near the German border, the case of Haarlose Veld clearly shows
the synergistic effects of a local energy initiative (Hier Opgewekt, 2013). In a coulisse
landscape with poor sandy soils, farmers want to create an ‘energy landscape’ for several
reasons. On the one hand, the farmers have low revenues due to the poor conditions of
their land. This is the result of mono cultivation, intensive agriculture, restrictive manure
legislation and very little organic matter entering the area, through rivers for instance. On
the other hand, it is a groundwater capture area of a water company that faces relatively
high filtering costs due to the limited filtering capacity of sandy soil. Therefore, the farmers
came up with the idea to improve the soil filtering capacity and search cooperation with
the local water company and in turn generate more revenue than their land is producing
now (Rienks et al., 2013). To begin with, the farmers improve their grounds with crop
rotation to enhance the organic matter compound. While this might reduce some
revenues, the water company is willing to compensate farmers as they stand to profit from
reduced filtration costs. Secondly, farmers want to start recycling manure, which they can
use for energy production in bio-digesters. While this already generates revenues itself, the
by-product of the digester process can be used for improving soil quality. ‘The aim is to
make nice compound; the by-product is biogas’ (from an interview with board of
foundation, 25 January 2014, Haarlo).This further reduces the cost of fertilisation, improves
the filtering capacity of the soil and is a way around the strict regulations for the use of
manure. Finally, the ground improvements result in carbon dioxide capture in the soil,
which may enable farmers in the near future to receive carbon dioxide credits in return.
The synergistic effects of the farmers’ initiative is the result of connecting the energy
production to the local physical and socio-economic landscape. ‘It is our dream to develop
an integrated area-based plan’ (from an interview with board of foundation, 25 January
2014, Haarlo). The strength of this initiative is that it is linked to a wider set of interests and
is not dependent on one energy production function alone. The integration of functions
increases its viability. The synergy between the involved actors is making energy
production multifunctional. The land is then used for agriculture, energy production,
filtration capacity and carbon dioxide capture.
2.5.2
Hoogeveen
In the case of Hoogeveen, a city in the rural East of the Netherlands, local partners signed a
joint statement of intent for a public–private partnership (PPP) to link the local residual
biomass flow and local heating demands (Energie-Direct, 2011; Gemeente Hoogeveen,
2012). The linkages of the PPP construction with the local context were built on the
following conditions in the local physical landscape. A sports park is being realised by the
municipality, since maintenance of the sports field yields biomass, while plans for a
swimming pool and other sports facilities yield a large heat demand. Close to the sports
park is an industrial site, which is suitable for the allocation of a wood-fueled bioenergy
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plant. In addition, there is a local trader in biomass who gets hold of large quantities of
biomass from among others, regional biodegradable waste streams, the municipality and
nature maintenance. Then there are Rendo, the local energy company who invests in
sustainable energy projects, and BeGreen, an entrepreneur specialising in bioenergy plants.
BeGreen would install and maintain the bioenergy plant and Rendo would install pipes for
the district heating system. Each of these four local parties then fulfils a role for the local
supply chain, based on residual biomass and heat demand. Together they have the
opportunity for good synergy between them. In addition, it fits with the sustainability aims
of the municipality to become carbon dioxide-neutral with integrative sustainable
solutions. ‘What can be done locally, do it locally. What can be done elsewhere better, do it
elsewhere’ (interview with a sustainability professional of Hoogeveen Municipality, 19
March2013, Hoogeveen).
Regarding the linkages with the local socio-economic landscape, first the PPPconstruction
builds on trust between local partners, and second, the PPPconstruction is known to
provide for economic continuity (Verhees, 2013). Moreover, participation of the
municipality ensures sufficient amounts of biomass and efficient use of residual heat of the
energy plant. The energy company ensures that electricity production can be sold directly
to local customers and the biomass trader is stimulated to regionally collect waste streams
of biomass for producing energy. These three conditions make the construction less
vulnerable. However, the initiative was not well-enough embedded within the local social
landscape to continue. Although the initiative established a dialogue with directly involved
parties, such as users of the sport parks, the discussion remained outside of the public
domain. This diminished the opportunity to earn public support, whereas worries about
health consequences of the plant’s emissions had spread to a local newspaper (DVHN,
2012). This led to political unrest and questions regarding the feasibility of the project.
Finally , the council decided to withdraw from the project 2 years after the joint statement
of intent was signed. Since the municipality was an important partner, it is uncertain if the
initiative will find an opportunity to continue in the future. Social embedding of the
initiative might have prevented the occurrence of NIMBYeffects and therefore something
to take into consideration. In conclusion, although the energy initiative had connected
energy production with the local physical and economic landscape, it was not
wellconnected with the social landscape.
2.5.3
Supporting the upscaling of energy initiatives with an area-based approach
The findings of these two case studies together with the other empirical research suggest
that it makes sense to see initiatives in their contexts. A ‘niche’ in terms of transitions is
then not just a place for technological innovation or socio-economic experiments, but also
a place for innovations regarding the integration of energy initiatives with their physical
and socioeconomic context – that is a so-called area-based ‘niche’. From such a
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perspective, not only the novelty of the innovation defines the ‘niche’, but also the fact
that energy initiatives make use of their unique contexts. In response, it is recommended
that the planning and governance of sustainable energy initiatives embraces the need for
area-based innovations to take place. With the image of an integrated energy landscape as
a visionary force for identifying possible connections between energy initiatives and their
surrounding contexts, it is then what planners identify as an area-based approach4
(sometimes also referred to as area-orientated planning, an area-specific or a place-based
approach (cf. Barca et al., 2012; Castells, 2005; De Roo, 2003, 2004; Heeres et al., 2012))
that provides the format for enabling and stimulating the creation of such connections.
Within such an area-based approach, as Cameron et al. (2004: p. 311) note, ‘the local scale
of projects allows for a development process based on an understanding of local needs,
conditions, dynamics and potentials, and that includes local residents and stakeholders in a
collaborative planning process’. Area-based planning approaches, therefore, are especially
suitable if there are multiple local objectives and interests that can then be translated in
the appropriated way into policies that make sense in their own unique context (Cameron
et al., 2004; De Roo, 2004; Turok, 2004; Zuidema, 2011). Hence, area-based approaches
are concerned with reaching integrative solutions based on utilising and balancing local
potentials, needs and stakeholder interests. Such an approach can help translate the image
of an integrated energy landscape into practical policy choices as it supports the
integration of smaller and larger sustainable energy production projects into the highly
diversified physical and socio-economic landscapes that spatial planners are very much
aware of. Moreover, exactly due to that awareness, this study suggested that spatial
planners should become more involved in the search for a transition to a sustainable
energy system.

2.6 Conclusion
In this paper it has been suggested that pursuing a transition towards a sustainable energy
system benefits from improving the integration of sustainable energy initiatives in their
physical and socio-economic contexts. The authors therefore promoted the image of an
integrated energy landscape as a vehicle for identifying how such an integration might be
substantiated, while the idea of an area-based approach is also promoted as its supportive
governance approach. The proposal was initially inspired by the reflection on theories
regarding the energy transition and critiques on them. Mostly, however, the proposal was
developed based on early empirical findings in studying sustainable energy initiatives in a
Dutch context, while being further developed and elaborated on through the debates with
practitioners, a deskstudy of research reports and in-depth case studies. It has shown that
initiatives that are wellembedded in the existing physical and socio-economic structures
4 Sometimes also referred to as area-oriented planning or a place-based approach, compare for: De
Roo, 2004; Heeres et al., 2012; Castells, 2005; Barca et al.,2012.
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are indeed more prone to acceptance by the local society and less vulnerable to failure. Of
course, understanding how exactly the physical and socio-economic landscape conditions
influence the development, success and possible upscaling of sustainable energy initiatives
is still part of the ongoing research agenda. Nevertheless, the current findings suggest that
taking an area-based perspective on the transition towards a sustainable energy system,
which is given substance through the image of an integrated energy landscape, is
worthwhile to pursue. After all, it is such a perspective that might help one to further
explore a physically and socio-economically embedded ‘energy transition’.
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3 INTEGRATED ENERGY LANDSCAPES: HOW COEVOLUTION
ENCOURAGES PLANNERS TO FOCUS ON DEVELOPING
LINKAGES BETWEEN RENEWABLE ENERGY SYSTEMS AND
LOCAL LANDSCAPES
This chapter addresses research question 2
How did the interdependence of the energy system with the landscape change in terms of
land use, socio-economic relations and governance in historic and emerging energy
transitions?
As well as research question 3
Which starting points of co-evolution between the energy system and other systems of the
energy landscape can be identified based on the development of local energy initiatives?
Highlights
• The chapter argues that developing links between the energy system and local
landscapes is crucial for encouraging coevolution and hence energy transition
• A desk research shows that the relative importance of the local landscape shifts in
historic and emerging energy transitions.
• For fossil fuel-based energy landscapes, the (inter)national energy landscape is
conditioning and interaction of the energy system with other systems at the local
scale is implicit; for pre-industrial and emerging low carbon energy landscapes, the
local energy landscape is rather conditioning the energy system and system
interaction at the local scale is explicit;
• The chapter presents evidence from energy initiatives activating such links between
the energy system and the landscape in area-based niches
• Starting points are identified of co-evolutionary processes in the area-based niches of
initiatives, between the energy system and other systems of the energy landscape,
such as the biophysical, social services and governance system
• The chapter finds that local energy initiatives can also become a vehicle for energy
transition
• It is suggested that area-based planning approaches can support the development of
energy initiatives by identifying unique local opportunities for links with actors that
are part of different societal systems
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Abstract
For shifting towards a more sustainable renewable energy system, transition thinking
already suggests that coevolution between new technologies and social, economic and
institutional practices is essential. This chapter argues that developing links between the
energy system and local landscapes is crucial for encouraging co-evolution and hence
energy transition. The first part shows that links between the energy system and the
landscape are important for viability of the energy system. The energy system is
interdependent with physical, socio-economic and institutional landscape conditions. Desk
research shows that the relative importance of the local landscape shifts in historic and
emerging energy transitions. The second part shows that energy initiatives activate such
links between the energy system and the landscape in area-based niches. Based on the
empirical analysis of several initiatives’ area-based niches, starting points of coevolutionary processes are identified between the energy system and other systems of the
energy landscape, such as the (bio)physical, community and governance system. The
chapter concludes that energy initiatives can also become a vehicle for energy transition,
since the links they create give rise to interaction between the energy system and other
systems and hence provide opportunities for co-evolution. The findings suggest that areabased planning approaches can support the development of energy initiatives by
identifying unique local opportunities for linking with actors, which are part of different
systems in the energy landscape. When the need for a variety of links is understood and
institutionalised, energy initiatives can truly become a vehicle for generating co-evolution
between the energy system and other systems, which is felt to be so central to the
transition towards a sustainable energy system.
Keywords
Energy transition, Energy landscape, Co-evolution, Links
Published as
De Boer, J., Zuidema, C. (2015) Integrated energy landscapes: How coevolution encourages
planners to focus on developing linkages between renewable energy systems and
local landscapes. In: G. de Roo & L. Boelens, eds. Spatial Planning in a Complex
Unpredictable World of Change. Groningen: InPlanning, pp.170-184. Doi:
10.17418/B.2016.9789491937279
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Overview of Findings

Figure 9: Shifts in the relative importance of landscape scales for interaction of the energy system with
other systems of the energy landscape (drawing by author).

Figure 10: Synergies between the systems in the energy landscape (drawing by author).
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Energy initiative

Synergies

Starting point of coevolutionary pathway between
the following systems

TexelEnergie

Solar and bio-energy generation
contribute to islands’ economy and
independence
Residual wood cuttings from
municipal green heat swimming pool
during summer and sports hall during
winter
Grass cutting for bio-energy
contributes to conservation of local
bio-diversity and earning from bioenergy used for costs of grass cutting.
Regional public-private partnership
for sustainable regional public
transport with regional bio-energy.

Energy
Economic
Governance
Energy
Bio-physical (environmental
management)

Annen

ANV Drenthe

Green Hub

Grunneger Power

The initiative upscaled and created
regional cooperatives for energy
distribution and advice that facilitate
further spreading and upscaling of
initiatives.

Table 4: Identified starting points of co-evolutionary pathways
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Energy
Bio-physical (environmental
management, farming),
Economic (farming)
Energy
Physical-infra (mobility)
Economic
Governance
Energy
Community (social services)
Governance
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3.1 Introduction
In 2001 the Dutch national government embraced the notion of transition management as
an inspirational framework for its pursuit of renewable energy (Ministry of VROM, 2001;
Verbong & Geels, 2007). Transition management aims to guide society in sustainable
directions through directed incrementalism (Kemp et al., 2007). A transition is a complex
and long-term innovation process in which a societal system transforms from one system
state to another (Geels, 2011), for example from being fossil fuel-based and centralised to
being renewables-based and decentralised. In a transition process, as we will explain later
in greater detail, a system coevolves with contextual systems which are also evolving (cf.
Kemp et al., 2007; Kallis and Norgaard, 2010). To encourage coevolution, the Dutch
government intended to focus on fostering processes of experimentation and learning in a
dynamic and multilevel institutional context, thereby aiming at some key technological,
social and institutional changes. Hopes were high regarding the changes that would be
made to both the existing Dutch energy system and its governance. More than ten years
later, however, the Dutch find themselves lagging behind their neighbours in generating
renewable energy, and they face difficulties in getting large energy projects implemented
(Baldé et al., 2012; De Boer & Zuidema, 2015; Kern & Smith, 2008; Verbong & Loorbach,
2012; Negro et al., 2012; Rotmans, 2011). One of the founders of energy transition
management, Rotmans (2011), argued that the Dutch national government soon became
too preoccupied with technological innovation in energy provision, and tended to overlook
the need for social and institutional innovations. The energy transition consequently
stopped being framed as a full-scale societal transition, but was narrowed down to
innovation in energy provision pursued predominantly by the national government in
collaboration with large energy companies (Verbong & Geels, 2007). Nevertheless, as
Rotmans also highlights, the local and regional dynamics surrounding energy initiatives
appear to have thrived and exceed the dynamics visible in the corridors of Dutch national
politics. His conclusion on the current Dutch energy transition is endorsed by others such
as Hajer (2011) and De Boer & Zuidema (2015): if the Dutch are to increase their chances
of creating a more sustainable renewables-based energy system, they need to embrace
and foster the roles that local government, entrepreneurs and citizens play. It is, to use the
words of Hajer (2011), a call to embrace the ‘energetic society’.
This chapter argues that developing linkages between the energy system and local
landscapes is crucial to encouraging coevolution and hence the energy transition, and we
will show that energy initiatives can be a vehicle for doing so. We develop our argument by
beginning in Section 3.2 to explain how the existing energy system seems trapped in its
fossil fuel-based development path, how transition thinking aims to break this path
dependence by stimulating coevolution, and how our area-based perspective on
coevolution adds value to existing discourses on transition thinking. We illustrate our areabased perspective in Section 3.3 with a description of historic transitions of the energy
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landscape. These transitions show how the connection of energy systems to local
landscapes has changed over time in physical and socioeconomic senses. We will explain
that renewable energy systems could again become integrated parts of local landscapes.
This is what we call the integrated energy landscape. Based on our case study material on
local energy initiatives and using the idea of an integrated energy landscape as a frame, we
demonstrate in Section 3.4 how local energy initiatives activate linkages with their spatial
contexts in area-based niches in the landscape and how these linkages could engender
coevolutionary processes between the energy system and other societal systems, such as
agriculture, water or social care. We therefore conclude in Section 3.5 that energy
initiatives can also become a vehicle for pursuing the energy transition. We suggest that
area-based planning approaches can support the development of energy initiatives by
identifying unique local opportunities for linkages with actors from different societal
systems. Once the need for a variety of linkages is understood and institutionalised, energy
initiatives can truly become a vehicle for generating coevolution between the energy
system and other societal systems, which is felt to be so central to the transition towards a
sustainable energy system.

3.2 Towards a sustainable energy system
This section will explain why the energy transition in the Dutch policy discourse might be
framed too narrowly and how an area-based perspective could help reveal the energy
system in its wider context. The current debate and the national government’s policy
agenda seem to restrict their focus on technological innovation and large investment
schemes, a restriction which is also visible in energy provision (cf. SER, 2013). We argue
that little attention is being paid to the challenges and opportunities for integrating
renewables in local landscapes and local communities. We consider that this suggests that
the government is better connected with the major energy companies than with society.
We begin this section by explaining the difficulties of pushing for physical, socioeconomic
and institutional change in the energy system. After explaining how the existing energy
system seems trapped in its fossil fuel-based development path, we will use transition
thinking as our frame of reference for suggesting how to break this path dependence.
Transition thinking highlights the role of innovation, learning and coevolution between new
technologies and social, economic and institutional practices. We will add value to existing
discourses on transition thinking by showing that an area-based perspective can strengthen
our understanding of opportunities for coevolution.
3.2.1
The troubles with path dependency
The energy system can be viewed as a complex web of interrelated actors and networks, in
physical, social, economic and institutional senses (De Boer & Zuidema 2015). This complex
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web develops interaction routines, mutual behavioural expectations, the tendency to
muddle through, and other kinds of self-reinforcing mechanisms which make the system
persistent as well as path dependent (Martin & Simmie, 2008). This path dependence is
both material and immaterial. Large amounts of accessible fossil fuel and natural gas have
enabled the rise of an energy-intensive society. Fossil fuel and natural gas can be
transported over large distances, which permitted energy generation, transformation and
consumption to become spatially detached. A ‘footloose’ energy system emerged with a
fine-grained network of power grids, gas pipelines, oil tankers and petrol stations in most
parts of the world5. Industry invested in technologies which make clever use of the
properties of fossil fuel-based energies, such as the steam engine and later the combustion
engine, and benefitted from economies of scale. These investments also led to sunk costs,
which make changes to the energy system quasi-irreversible (David, 1994).
The ‘footloose’ availability of energy is strongly embedded in our society. People are
accustomed to playing a passive role in energy procurement: they simply pay their energy
bills. The ease of the ‘footloose’ energy system prevents people from developing more
active attitudes towards energy generation and consumption (Burch, 2010). This is
reinforced by an increasingly complex web of laws, international standards and regulations
which are coordinated by a few central authorities to guarantee energy supply.
Governance of the energy system is consequently centralised to coordinate large-scale
energy generation, large-scale energy transformation plants and large distribution
networks. The corporate representatives of energy companies play an important role in the
governance system and their economic position underlines that stakes are high: the
Fortune 500 list of the world’s largest companies includes many from the energy sector
(Fortune 2015). The influence of such large players reinforces the existing structure of the
energy system. In sum, with all this physical infrastructure, economies of scale,
technological standards, social entrenchment, institutions (routines, laws etc.) and
centralised energy governance, the energy system can clearly be described as path
dependent. The evolutionary path of the ‘footloose’ energy system is continuously being
reinforced. The path dependence of the existing energy system makes shifting to a more
sustainable energy system difficult.
3.2.2
Coevolutionary behaviour of societal transitions
As transition thinking explains, a transition can be seen as a complex and long-term
innovation process from a more or less stable system state to another, via a complex

While the term ‘footloose’ is chosen to signal the fact that generated energy (gas and electricity) are transported
over long distance, thereby linking energy production and consumption only marginally, it should be noted that
fossil fuel-based energy generation can have significant local impacts. A major local example are the (bio)physical
and socio-economic impacts of gas extraction induced earthquakes in the Province of Groningen, the Netherlands.
Other examples are the impacts on local landscapes of open quarries for coal extraction or areas for oil extraction.
5
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process of interaction between actors and networks in physical, economic, social and
institutional senses (cf. Kemp and Loorbach, 2006; Loorbach 2010; De Boer and Zuidema,
2015). In a societal transition such as the energy transition, the existing societal subsystem
transforms into another through interaction with contextual systems. During a transition
process, new linkages are formed and activated to spread and upscale the new state so
that a new evolutionary path emerges. New linkages are activated at multiple scales in
society, from the local to the global, and between various domains in society (see also
Kemp, 2010). For example, a farmer taking the initiative for a biodigester may activate
linkages between the energy system and other societal systems, such as food, water and
finance. The energy system evolves in interaction with other societal systems which also
evolve while adapting to ongoing changes in their contexts: this is known as coevolution.
The term coevolution originates from biology and refers to the reciprocal relationship
between separate biological evolutionary processes. Within the realm of the social
sciences, coevolution is used to express, for example, how changes within one societal
domain can resonate with changes in other societal domains (Foxon et al. 2010; Hadfield &
Seaton, 1999; Kemp et al. 2007; Norgaard, 1984). Coevolution is based on the positive
feedback which can occur in one societal domain from changes in another societal domain.
It is an important element or condition for transitions. As for example Kemp et al. explain,
‘[i]n transition terms we speak of coevolution if the interaction between different societal
subsystems influences the dynamics of the individual societal subsystems, leading to
irreversible patterns of change.’ (2007: 80) Based on complex systems thinking,
coevolution helps to explain how new physical, socioeconomic or institutional structures
can emerge out of the interaction between existing and interacting societal processes.
Although the future directions of these coevolutionary processes may be uncertain,
transition management nevertheless aims to direct coevolutionary processes towards a
more general but pronounced ‘vision’, for example of a sustainable energy system
(Rotmans et al., 2001). Transition thinking emphasises the importance of bottom-up
processes in changing energy systems when viewed as a complex web of actors and
networks in physical, socioeconomic and institutional senses (Kemp et al., 1998). In niches
on the fringes of the energy system, innovative energy initiatives experiment in relative
isolation and develop through learning-by-doing. Sometimes a ‘niche’ development is
successful and can spread and upscale – in size, in its span of activities or in its political
influence – and thus become more important to the energy system (Gillespie, 2004).
The spreading and upscaling of such ‘niche’ developments based on renewables can create
new coevolutionary pathways for the energy system as an addition to older pathways (see
also Kemp et al. 2007; Simmie, 2012). For instance, Rydin et al. (2013) describe multiple
change pathways in UK urban energy systems which emerge from a combination of newly
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decentralised energy generation and distribution, grants and funding opportunities, and
leadership by actors from the public, private and third sectors or partnerships. They discern
how different combinations, such as private decentralised energy systems with solar or
large-scale wind power, give rise to unique dynamics and hence to multiple energy
pathways. The pathways Rydin describes are not mutually exclusive; on the contrary, they
coexist and co-create the dynamics of the energy transition. As Rydin et al. make clear,
‘energy pathways are neither static nor mutually exclusive, but instead represent a range of
options that might overlap, reinforce, or clash with each other as they either are rolled out
and upscaled, or disrupted and disconnected’ (ibid. 638). In the meantime, it is also all but
certain which new pathways present successful future pathways. Since the pathways are
‘in the midst of the period of experimentation, we cannot tell which pathways will die away
and which will become more dominant’ (ibid. 645). Coevolution might well then be the
consequence of such new pathways, but it still remains unclear what its future directions
will be.
In the Netherlands, new pathways could evolve out of the more than 300 bottom-up
energy initiatives under development (Hier Opgewekt, 2015). However, these bottom-up
energy initiatives are not yet considered a serious challenge to the existing energy system;
they are not considered in the Dutch government’s energy outlook and are, at least in the
short term, not expected to produce significant amounts of energy (Hekkenberg &
Verdonk, 2014; Elzenga & Schwencke, 2014).
3.2.3
An area-based perspective on the energy transition
The energy transition appears to be framed in the Dutch policy discourse as a transition
within the energy system, not as a transition of the energy system in connection with other
societal processes such as agricultural innovations, economic restructuring, ageing and
mobility (also see Rotmans, 2011). In the Dutch energy policy discourse the spatial-physical
and socioeconomic dependence of renewable energy systems on the local landscape is
barely even considered. We suggest that this highlights two key omissions in the current
debate and policy agenda on the Dutch energy transition.
The first key omission we identify is the framing of the energy transition as monofunctional in being focused only on the energy system in isolation from its societal and
spatial context, rather than seeing changes in our energy systems as part of a wider
societal development. This is a somewhat simplistic view, as a transition will have vast
spatial-physical and socioeconomic implications. Issues related to the allocation of
production sites for renewables, the development of new infrastructure, the conclusion of
contracts and shifts in power are just a few examples illustrating how much energy
production and consumption relate to other societal domains. These examples urge us to
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consider the linkages which are formed and activated between energy systems and their
spatial contexts.
This brings us to the second omission we identify in the energy debate: a lack of attention
for unique local circumstances. Our existing fossil fuel-based energy system is hierarchically
organised by national and EU governments and big corporate actors in the energy arena,
adapted to working at large scales and with mono-functional energy production. They are
also the key actors in discussing the future of our energy system. This rather centralised
governance network tends to overlook the dependence of energy initiatives on spatialphysical and socioeconomic conditions. Often, energy initiatives generate synergies and
trade-offs which are based on local circumstances.
To respond to these two key omissions in this debate, we opted to develop an area-based
understanding of the energy transition which can begin by considering local energy
initiatives in relation to their spatial-physical and socioeconomic contexts. We do so by
considering the ‘niche’ developments that can be defined by their unique context as areabased niches (De Boer & Zuidema, 2015). In an area-based niche an initiative seizes local
opportunities for synergies and trade-offs with local actors, such as entrepreneurs, public
bodies or citizens, and with social system functions which are linked to the local landscape
such as agriculture, water treatment, social care, housing and leisure. It is therefore not
only the novelty of the technological or economic innovation which defines the niche, but
also how the energy initiative uses its unique physical and social contexts and adapts to
them.
An area-based perspective draws attention to the local conditions for integrating
renewable energy initiatives in the landscape in physical and socioeconomic senses. For
example, physically, the type and quantity of renewables which can be generated depend
on landscape characteristics: the topography, the land-use and infrastructure constrain and
enable different types of renewables (Van den Dobbelsteen et al., 2007; Stoeglehner et al.
2011; Stremke, 2010). Urban areas are usually less accepting than agricultural areas of
energy generation from residual biomass such as manure, which emits an unpleasant
smell. Wind energy farms are easier to integrate in locations where landscape values are
not affected in the eyes of the local population (Wolsink, 2010). Local energy production
can also socioeconomically contribute positively or negatively to the local economy or the
regional identity. Local energy initiatives form various linkages with the landscape in
physical and socioeconomic senses resulting in synergies and trade-offs which, as we will
discuss, contribute to the emergence of new coevolutionary pathways.
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3.3 The history of the energy landscape
An area-based perspective on the energy transition might seem novel, but the history of
the energy landscape illustrates that an area-based perspective on the energy system is far
from radical. Local energy generation and distribution has been an organising principle in
the landscape for thousands of years. Perhaps the ‘footloose’ energy system which
dominated the twentieth century was an exception to the rule. In the following section, we
will demonstrate how the relationship between energy and the landscape has changed
back and forth from the local to the global over time. This history of the energy landscape
inspired us to develop the image of an integrated energy landscape. This image might help
us understand the coevolutionary processes which are now emerging in the energy
landscape so as to support the energy transition.
3.3.1
First generation energy landscape
After long eons during which humans literally lived off the land as hunters and gatherers,
our interaction with our environment intensified when we settled in agricultural and later
urban settlements, starting around 10,000 years ago (Bogucki, 1996). It is also from this
time onwards that using the idea of an ‘energy landscape’ starts to become meaningful
(Pasqualetti, 2012). Communities began to make an impact on the landscape through
agriculture, deforestation for fuel (Pyne, 2001) and gradually by managing waterways and
developing roads. In the time of the Roman Empire the need for wood for construction and
especially for fuel even resulted in widespread deforestation in large parts of Europe
(Hughes, 1975 in Tainter, 1988). It can be arguably considered as one of the earliest
examples of an ‘energy landscape’ where the landscape was influenced by energy
production and consumption. It is part of what Noorman and De Roo (2011) coined as the
first of three ‘generations’ of energy landscape.
The first generation of energy landscape is characterised by an energy system which is
highly dependent on the local physical and socioeconomic landscape. Physically, the
landscape strongly conditions the kind of energy used locally, while the use of energy also
strongly influences the landscape. Socioeconomic activities, within this context, generally
develop in close relation to the resources available in the local physical landscape, such as
wood, flowing water, animal power or wind. Furthermore, energy production and
consumption need to be nearby each other as energy needs to be produced where it is
required, creating dense energy landscapes wherever windmills and suchlike were
concentrated (Pasqualetti, 2012). In the first generation energy landscape, energy is not
yet considered a public good to be guaranteed by the state or by local authorities. Rather,
it depends largely on self-organised access to local resources. If there are institutions to
organise and manage energy production and consumption, they are therefore also largely
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area-based. In the Western Europe of the Middle Ages, landowners would create their own
rules for harvesting wood or peat from their forests and estates (Dyer, 2009).
3.3.2
Second generation energy landscape: A ‘footloose’ energy landscape
While the first generation energy landscape continues to exist in some strongly rural or
relatively undeveloped areas even in the twenty-first century, during the industrial
revolution the production and consumption of energy changed radically, resulting in the
shift towards what can be called the second generation energy landscape. The second
generation energy landscape is based on a more intensive use of energy, typically based on
resources with a high power density such as coal, oil and gas (Noorman & De Roo, 2011;
Pasqualetti, 2012; Van Kann, 2015). Based on millions of years of accumulated biomass
pressed into high densities, these resources can be extracted and excavated on a large
scale, typically from underground layers (DeLanda, 1997:32-33).
However, when fossil-based oil, natural gas extraction, and to a smaller extent uranium,
gained importance during the twentieth century, the impact of energy production on the
landscape became less visible in many regions. Not only would production facilities be
modest in size and depend largely on underground resources, many of these facilities were
also located out of sight in remote areas (IEA, 2012). While energy production is less visible
within the second generation energy landscapes, energy consumption is also spatially
detached from energy production. The higher energy density of fossil fuels allowed its
transport over large distances by rail, road, water and through pipelines, while the
invention of alternating current enabled the transport of electricity over hundreds of
kilometres (Jones, 2010). A fine-grained network of electricity lines, gas pipelines and
petrol stations emerged during the twentieth century, which now connects almost every
household, company and vehicle owner across most of the world to non-stop power
supplies. It allowed people to live in densely populated metropolitan areas far from energy
sources. The result is a ‘footloose’, almost global energy system in which space is implicit,
energy production and consumption have become spatially separated and the physical
infrastructure is only visible to a limited degree in the landscape. In such a context, the
influence of the energy system on spatial planning is marginal.
Another characteristic of the second generation energy landscape is its hierarchical
governance. Energy production is coordinated top-down by national and international
governmental bodies and corporate representatives. International technological standards
have been set for voltage levels, power plugs and oil quality, to name but a few, the EU has
set policies to guarantee, among other things, the balancing of power on the grid between
EU countries and to liberalise the energy market, and national laws have been designed to
ensure the reliability of the national energy system. Public and private interests in the
energy system are huge: almost every product is produced with help of mineral oil, coal or
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natural gas, almost all our activities are made possible by oil, coal or gas, and oil, coal or gas
play a role in almost every supply chain. Gaps in energy provision can cause major financial
shocks to the economy, such as the oil crisis of 1973 (Hamilton, 1996). Therefore, energy
security is an important public issue reinforcing a hierarchical governance approach (see
also Verbong & Geels, 2007).
3.3.3
Drivers for a third generation energy landscape
The issue of energy security explains perhaps better than all others why we have witnessed
a global trend towards more sustainable production and consumption of energy since the
oil crisis of 1973. Nation states have become increasingly concerned about geopolitical
uncertainty due to oil and gas dependency on foreign countries, aggravated by the fact
that some Middle Eastern regions are considered relatively unstable (Correljé & Van der
Linde, 2006; Bielecki, 2002). During the 1980s and 1990s international concern with
environmental harm and later also with climate change due to fossil fuel usage rose, which
led to treaties which aim at restricting the CO2 emissions from fossil fuels (European
Commission, 2014). Furthermore, the fact that recoverable reserves of fossil fuel are
limited has become common knowledge, supported by widespread media attention for the
idea of peak oil (Smil, 2010). Estimates suggest that by 2030, more than two thirds of crude
oil production will need to be replaced by new fields, which tend to be much smaller
(Sorrell et al., 2012; Smil, 2010). Although unconventional gas reserves, such as shale gas,
may amount to forty percent of available recoverable gas reserves, it remains uncertain
whether recovering the reserves is economically viable (McGlade et al., 2013). Finally, the
global financial crisis which began in 2008 inspired further consideration of a transition
towards a sustainable economy (Jackson, 2011; Stiglitz, 2010). These drivers encouraged
governments and civil society to look for a more sustainable energy system, which can be
described as a movement towards a third generation energy landscape.
Early twenty-first century landscapes in Western Europe are changing with the emergence
of new forms of renewable energy generation; dominated by solar energy, wind and
hydropower, and energy from biomass. These not only require large areas to harvest
sufficient amounts of energy, but are also highly visible. Since the 1970s, photovoltaic solar
panels have been developed and installed on roofs for private electricity generation or in
large fields for community energy (Aberle, 2000; Hamakawa, 2002). Since the 1990s
modern wind turbines have been developed and installed on land, which is visibly impacted
by wind farms (Langbroek & Vanclay, 2012; Nadaï & Van der Horst, 2010; Sijmons & Van
Dorst, 2012). The same period has seen experiments to improve bio-digesters, which
produce gas from anaerobic digestion of residual or other biomass and organic waste
streams (De Laurentis, 2013; Groningen Promotie, 2013; Jenssen, König & Eltrop, 2012).
Other technologies which have been discovered or rediscovered include seasonal thermal
energy storage for domestic purposes, the use of residual heat from industrial processes in
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district heating systems, and wood-fuelled furnaces to heat sports parks, swimming pools
and schools (De Boer & Zuidema, 2015).
Usually, many small-scale generating installations are needed to generate renewable
energy, working alongside large-scale hydropower plants and the cultivation of energy
crops, all of which need to be integrated into local landscapes. The visibility of these
installations can conflict with existing landscape values and therefore require careful spatial
planning. Moreover, the integration of such installations into the wider energy system
often depends on local linkages with various actors to develop an installation, connect it to
the gas or electricity networks and energy consumers, and, of course, to locate the
installation and its supporting infrastructure in the land. In order to integrate spatially,
renewable energy systems need to find a certain fit with the landscape. This fit is needed
since renewable energy systems are typically based on the physical potential of local
landscapes and are often developed in a context of local socioeconomic activities. Local
physical landscape features condition the potential for harvesting energy sources like wind,
sun and biomass (Van den Dobbelsteen, 2008), while the socioeconomic functions of the
local landscape condition the potential fit of energy generating installations with local
willingness to invest and with local energy demand. The third generation of energy
landscapes is, therefore, partly a return to the interrelatedness between energy systems
and local landscapes that was common in the first energy landscapes. It is, however, also
different in having to accommodate a far larger energy demand in an increasingly densely
populated and intensely used landscape.
3.3.4
Integrated energy landscapes
What third generation energy landscapes are revealing about themselves so far suggests
that renewable energy systems may well materialise in interdependence with local
landscapes in physical and socioeconomic senses. It also means that energy initiatives will
be challenged to exploit and respond to the conditions offered by a local landscape and
produce synergies and make trade-offs with the landscape in physical and socioeconomic
senses. The history of the energy landscape shows that this is neither a radical nor a new
idea. Linkages between the energy system and the local landscape are obvious: they had
already occurred in historical energy landscapes. The challenge is to link the energy system
and the landscape sustainably.
We developed the image of an integrated energy landscape to draw attention to the
linkages between renewable energy and the multiple functions of the landscape in order to
discern potential synergies and trade-offs. In an integrated energy landscape energy
systems are integrated parts of a local landscape with multiple functions. This is a physical
landscape with socioeconomic functions which are linked to land use (Pérez-Soba et al.,
2008). For example, the physical infrastructure land use of renewable energy generating
installations offers society several socioeconomic functions: employment, renewable
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energy provision, carbon dioxide emissions reduction, etc. Simultaneously, the energy
system also linkages to other landscape functions, such as housing, mobility, tourism,
agriculture or the environment. Hence, the image of an integrated energy landscape
conceives of the energy system in its local spatial context and by doing so draws attention
to the linkages between the energy system and the landscape’s multiple functions.
The image of an integrated energy landscape shifts attention to the area-based conditions
for integrating energy in the landscape. The image helps discern what the area-based niche
– in which energy initiatives develop and can spread and upscale – entails. By doing so, the
image also helps discern how energy initiatives link the energy system and other social
systems in their area-based niches and how their spreading and upscaling can give rise to
new coevolutionary pathways. Hence, the image of an integrated energy landscape offers
insight into the kind of linkages that matter for the energy transition from an area-based
perspective. The image offers insight into what elements need to be considered in relation
to each other when developing tailored action plans to drive the energy transition. This
area-based perspective fits with area-based planning approaches to achieve the integration
of renewable energy in the landscape. Area-based approaches are concerned with reaching
integrated solutions based on utilising and balancing local potential, needs and stakeholder
interests (De Boer & Zuidema, 2015a). ‘Having an area as a reference facilitates the
recognition of local strengths and weaknesses, threats and opportunities, potential and the
identification of major bottlenecks for sustainable development.’ (Wade and Rinne, 2008)
Accordingly, an area-based approach not only considers the physical-technical aspects of
integrating renewable energy in the landscape, but also the kind of socioeconomic linkages
that energy initiatives activate. In the following section we will draw inspiration from this
image to see whether we can already discern coevolutionary processes in energy
landscapes in local energy initiative practices.

3.4 Coevolutionary behaviour in energy landscapes
In a previous paper we already found that individual energy initiatives benefit from linkages
with the local physical and socioeconomic landscape (De Boer & Zuidema, 2015). In this
section we will show that these initiatives can also become a vehicle for the energy
transition since their linkages give rise to interaction between the energy system and the
landscape and hence provide opportunities for coevolution.
3.4.1
Research method: identifying starting points for coevolutionary processes
We conducted empirical research to explore the argument that energy initiatives activate
linkages in their area-based niches which can give rise to interaction between the energy
system and the landscape and hence provide opportunities for coevolution. We analysed
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the linkages that energy initiatives activate with the local landscape and explored whether
these linkages offer potential starting points for coevolutionary processes.
Our empirical research was conducted in two phases. The first phase involved sifting some
key research reports on energy initiatives, participating in workshops and conducting
interviews. The reports we studied highlighted the importance of these initiatives for the
energy transition (Hajer, 2011; Rotmans, 2012), described the presence of a plethora of
initiatives (Schwencke, 2012), or analysed how initiatives develop and how they become
successful (Avelino et al., 2012; Mangoyana and Smith, 2011; Seyfang and Haxeltine, 2012;
Walker et al., 2010). The workshops we participated in discussed issues related to the
energy transition and presented renewable energy initiatives (Borgman and Maas, 2012;
Brunt and Termeer, 2012; Edgar, 2014; Groen Gas-Grünes Gas, 2014; NEND, 2013). The
interviews were conducted with experts involved in the energy transition. Experts included
consultants, government officials facilitating innovative energy projects, spatial planners
and other scientists working for knowledge institutes. The goal was to understand whether
and how initiatives interact with their contexts.
In the second research phase, we analysed the linkages that several energy initiatives
activated with the local landscape. Several initiatives located in the North-East Netherlands
were selected for more detailed analysis. A desk study of reports was conducted for each
initiative to reconstruct its physical and institutional development, and interviews were
conducted with relevant stakeholders. Based on this empirical material, the following
sections discuss and illustrate some of the starting points for coevolutionary processes we
discerned in local landscapes.
3.4.2
Some exemplary energy initiatives
The reports we studied and the workshops we attended reveal some interesting examples
of possible starting points for coevolution. Mostly, these examples did so in searching for
synergies between renewable energy development and local contextual features. A strong
example we encountered was the energy cooperative TexelEnergie from the Dutch island
Texel. TexelEnergie generates collective solar energy on rooftops, generates bio-energy
and provides renewable energy to local members since 2007 (Schwencke, 2012).
TexelEnergie, however, did more. It developed into a new economic sector for the island; it
reinforced the islands’ historical strive for ‘being independent’ (Avelino et al., 2012); and it
stimulated the institutionalisation of local renewable energy supply not just on the island,
but also in being an exemplary case for others. Clearly, producing renewable energy
creates alternative benefits that reinforce support and focus on producing renewable
energy. That is, the initiatives can be seen as one of the starting points for coevolution of
the energy system, the economy and the governance system on the island and beyond.
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The NEND and Groen Gas-Grünes Gas workshops we participated in also revealed some
interesting examples of synergy between energy generation and alternative societal
interests (NEND, 2013; Groen Gas-Grünes Gas, 2014). One good example we found was in
the village of Annen (Municipality Aa en Hunze), where a mobile heating installation is used
for heating the local swimming pool during the summer and the sports hall during the
winter. The heating installation runs on residual woodchips derived from wood cuttings
from municipal green. Without locally available energy demand of large municipal facilities
such as swimming pools and sport halls the project would be difficult. Vice versa, without
the generation of renewable energy supply the ecological maintenance of municipal green
would be difficult to pay for. Renewable energy, that is, creates new synergies between
alternative societal interests. The creation of such synergies, subsequently, seem to also
allow each of these interests to create a new market, as is also illustrated by a second
swimming pool in the municipality now also being fuelled by woodchips
(Gemeentebelangen, 2015). A quick scan shows several similar swimming pools in The
Netherlands (Zwemrecreatie, 2015). The spreading and upscaling of this synergy offers
starting points for coevolution of environmental management and the energy system.
Another example we viewed during a NEND workshop, is a project from the agricultural
nature management association ANV Drenthe (NEND, 2013). Due to budget cuts, both
farmers and the ANV Drenthe face increased difficulties financing the nature management
in the conservation area ‘Drentse Aa’. In response, ANV Drenthe investigated the possibility
to generate energy from grass taken from the area, which is seasonally harvested in order
to conserve the local bio-diversity. The energy that is generated via bio-digestion can be
sold and cover the costs of environmental management, while farmers in the Drentse Aa
can benefit from the residual digestate as a fertilizer. Although the project is not realised
yet, the initiative reveals a potential synergy between environmental management, farming
and energy generation. During the workshops several similar initiatives were discussed
showing possibilities to link energy generation to various alternative interests, such as
nature maintenance, farming, composting, and urban green waste collection and
processing. Again, therefore, we encountered encouraging signals that synergies between
renewable energy development and local contextual features may indeed engender
coevolutionary processes. The lessons we drew from these reports and workshops
stimulated us to study some cases in more detail.
3.4.3
Green hub
In the second research phase, we identified similar starting points for coevolution in the
cases we could study in more detail. A good example of an initiative connecting the energy
system to various societal domains is the Arnhem-Nijmegen region Green Hub case
(Hagens et al., 2013). The Green Hub platform connected the sustainable regional
transport interests and activities of regional government, knowledge institutes and
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companies. The platform encouraged dialogue among participants on how regional
biomass could be used to generate biogas for use in regional public transport. This dialogue
resulted in a regional public-private partnership for biomass for sustainable regional
transport (De Groene Hub, 2013a). Local government had a sustainability ambition and
policy target for innovative use of its organic waste material. At the same time, there was a
public transport organisation interested in using green gas from organic waste material for
public transport. Success led to the creation of a second phase for the Green Hub in which
the partners aim to upscale their practices (De Groene Hub, 2013b). The project is now
being promoted as a means to achieve regional targets, such as a cleaner living
environment and a stronger regional economy. In doing so, the Green Hub promotes
innovation in several systems. The Green Hub promotes innovation in the energy system by
creating a regional bio-energy network, innovation in the mobility system by basing
regional transport on biomass, innovation in the governance system by creating regional
public-private partnerships, and innovation in the economic system by creating a regional
social network with a wide variety of actors around regional bio-energy for public
transport. The synergies and trade-offs among these systems provide opportunities for
upscaling and making the Green Hub part of a wider societal development and could,
therefore, be a starting point for a coevolutionary pathway for energy, mobility, economy
and governance.
3.4.4
Grunneger Power
An interesting initiative in the Northern Netherlands which offers springboards for
coevolutionary processes is Grunneger Power. Grunneger Power is a community solar
power initiative which started by supporting its members in solar panel procurement and
installation, and soon also became an energy distribution company selling renewablesbased electricity at fair prices to its customers (Grunneger Power, 2012). Within two years
Grunneger Power grew to almost 1000 household members (Broere, 2013), but shrank
temporarily after encountering difficulties following the bankruptcy of its renewable
energy supplier. Grunneger Power became one of the key drivers behind the initiative for a
regional renewable energy distribution cooperative. This paved the way for a regional
cooperative, called NLD, which buys renewable energy from initiatives and sells renewable
energy to members of local energy initiatives in the Northern Netherlands (Coöperatieve
vereniging NLD Energie U.A., 2013). Grunneger Power now distributes energy to its
members via NLD. Simultaneously, Grunneger Power was closely involved in the
development of a provincial energy service point for citizens and initiatives answering
questions on renewable energy and energy saving (Natuur en Milieufederatie Groningen,
2015). Among the outcomes these two developments achieved is the development of an
umbrella cooperative in the province of Groningen, called GrEK, which functions as a
knowledge platform for energy initiatives. GrEK now coordinates the provincial energy
service points and also represents the Groninger initiatives in NLD (GrEK, 2015). In doing
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so, Grunneger Power stimulated the creation of a social network that facilitates the
spreading and upscaling of local energy initiatives: Grunneger Power, NLD and GrEK
provide social services for citizens in the region and the connection of these initiatives with
established actors such as municipalities and provinces drives the adaptation of existing
institutions to local energy initiative practices. Grunneger Power thus generated new
regional dynamics which, when upscaled and transmitted through society further, could
initiate coevolutionary processes between the energy system, the social services system
and the governance system.

3.5 Conclusion
Theoretically, it is well established that transitions depend on coevolution processes. We
added an area-based perspective on transition thinking to help us identify what kinds of
linkages could support such coevolution from the bottom up. The image of an integrated
energy landscape we developed helped us to identify linkages between energy systems and
local landscapes. Despite the fact that current practice on governing the energy transition
in the Netherlands is rather narrowly focused on energy ‘alone’, and dominated by a
centralised governance network, our area-based perspective helped us discern that a
plethora of local energy initiatives is activating linkages with the local landscape. These
linkages revealed synergies and trade-offs between various societal systems in which we
discern the origins of new coevolutionary pathways.
For the energy transition, such innovations and interaction among societal systems could
promote learning from a rich collection of varied initiatives and practices: it is a way to
discern the pros and cons of various ways of embedding energy production in different
spatial contexts. Through monitoring and comparison, spatial planners and other
stakeholders can draw lessons from area-based practices. These lessons could help
initiatives get started or improve and might help governance adapt its practices. Local
initiatives and practices are now indeed niches in terms of transition thinking: area-based
niches. Some become successful as they make efficient use of local potential, able to
upscale and export energy or knowledge, while others might fail or remain of marginal
importance. In this context, evaluating and monitoring the linkages that local renewable
energy initiatives form with the local landscape is essential for understanding the
conditions for spreading and upscaling renewable energy.
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4 NEW INTERACTION PATHS IN THE ENERGY LANDSCAPE:
THE ROLE OF LOCAL ENERGY INITIATIVES
This chapter addresses research question 4
How do local energy initiatives facilitate new interactions between the energy system and
the landscape?
Highlights
• The chapter analyses how local energy initiatives interact with their surroundings
• It is found that local initiatives develop three linking paths with their surroundings:
links between low carbon practices and the energy system
links between the systems of the energy landscape
links across multiple scales of the energy landscape
• The chapter concludes that local initiatives facilitate new interactions in the energy
landscape, which is encouraging energy transition.
Abstract
Energy transition is an encompassing process, which not only involves the energy system,
but also the landscape in which the energy system is embedded. Renewable energy is
triggering new interactions with local landscapes in physical, socio-economic and
institutional senses. This chapter captures these interactions by using the energy landscape
concept, which expresses the interdependence of the energy system with the landscape.
The chapter aims to understand whether and how local energy initiatives facilitate this
interdependency so as to see if local energy initiatives can be considered focal points in
energy transition. The chapter analyses how emerging local energy initiatives link different
interests, land uses and activities within their energy practices and show how these
facilitate interactions between various physical and social systems across multiple spatial
scales. The paper concludes with several suggestions on how spatial planners and policy
makers can use the insights from the findings to support energy transition.
Keywords
Energy landscape, Transition, System interaction, Linking, Local energy initiative
Published as
De Boer, J., Zuidema, C., Gugerell, K. (2018) New interaction paths in the energy landscape:
The role of local energy initiatives. Landscape Research. 43 (4), 489-502.
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Overview of Findings

Figure 11: Linking the systems and scales in the energy landscape (drawing by author).
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4.1 Introduction
European Union member states are increasing the share of renewable energy in their
national energy provision, including in order to meet EU climate targets (European
Commission, 2014; Eurostat, 2016). Increasing the share of renewable energy has spatial
consequences for landscapes, such as competing land uses, decreasing environmental
quality (Stoeglehner et al., 2016; Van der Horst & Vermeylen, 2011), or the large-scale
transformation of cultural landscapes triggering political debate (Leibenath & Otto, 2013;
e.g. Wolsink, 2010). Research and policy may learn from local energy initiatives that
accommodate renewable energy in the landscape (De Boer & Zuidema, 2015b; Hansen &
Coenen, 2014; Sengers & Raven, 2015). Studying the evolving relationship between
landscape and energy from a spatial perspective can spur the creation of new visions for
spatial planning and energy policies (Nadaï & Van der Horst, 2010). This research follows up
on research publications addressing the spatiality of local energy initiatives and their
contribution to the development and social acceptance of renewables (Rydin, Turcu, Guy,
& Austin, 2013; e.g. Seyfang & Haxeltine, 2012; Walker, Hunter, Devine-Wright, Evans, &
Fay, 2007; Wiersma & Devine-Wright, 2014; Wolsink, 2012). This paper assesses our
hypothesis that local energy initiatives are focal points in energy transition, implying that
such initiatives are nodes where developments and innovations in the energy system can
be directly linked to other physical and social systems through the practices of these
initiatives.
The recent rise of affordable renewable technologies opened up possibilities for
decentralised energy generation on a relatively small scale. These technologies include
wind turbines, solar panels and bio-digesters, which have resulted in the swift rise of smallscale energy initiatives instigated by local citizens or entrepreneurs (Arentsen & Bellekom,
2014). Many of these local initiatives benefit from local conditions, ranging from
topography and resources (Stoeglehner et al., 2016; Sven. Stremke & Dobbelsteen, 2012),
to social support and demand (Wiersma & Devine-Wright, 2014), and economic
opportunities (De Boer & Zuidema, 2015b). Furthermore, these local initiatives often
permit generated energy or financial benefits to be distributed locally (Hoppe, Graf,
Warbroek, Lammers, & Lepping, 2015; Spijkerboer et al. 2016). A range of local activities
can therefore co-benefit from local energy initiatives, such as farming, recreation, industry
or construction to name but a few. In other words, the actions and aspects related to
generating and/or facilitating renewable energy – ‘low carbon practices’ (e.g. Middlemiss &
Parrish, 2010) – often requires links with actors and artefacts in the energy system and
other physical and social systems. Local energy initiatives can contribute to an area-based
development facilitating a local connection between innovation in the energy system and
developments in other societal sectors. If so, we propose to frame these initiatives as focal
points in a wide societal transformation process surrounding the emergence of renewable
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energy and low carbon practices – a process known as an energy transition (Verbong &
Geels, 2008).
On the basis of studying the interactions and links in seven local energy initiatives, we
examine whether local energy initiatives can indeed be considered focal points in energy
transition. The next section presents the theoretical framework, including
conceptualisations of the energy landscape and the area-based niche for studying the
relevance of local initiatives. With the help of this framework, we analyse ‘artefact-actor
networks’ (Reinhardt et al., 2009) of seven local initiatives to trace how they connect
different interests, land uses and activities within their low carbon practices and reveal how
these facilitate interactions between various physical and social systems across multiple
spatial scales.

4.2 Theoretical framework
4.2.1
Transitions
The term energy transition often refers to the transformation of the fossil fuel-based
energy system into a more sustainable low carbon energy system as part of a wider societal
transition process (Smil, 2010b; e.g. Verbong & Geels, 2008). A transition is a complex and
long-term innovation process during which a system transforms in interaction with other
systems and finds a new dynamic equilibrium (Geels, 2011). During a transition process,
the coherence of the existing system weakens and actors and artefacts from the existing
system and other systems realign (ibid.). The links between systems and scales are crucial
in the process of realignment since they allow information, resources and matter to
circulate via new paths through the systems (Cash et al., 2006). Such information exchange
enables systems to adapt mutually to changed conditions through positive feedback
between systems and may thus engender new co-evolutionary paths (Norgaard, 1984).
Hence, the shift from fossil fuel-based energy systems to low carbon energy systems is part
of a wider sustainability transition process which encompasses several evolving systems on
multiple scales. This shift relates to physical systems such as ecosystems, transport
infrastructure or water by for example using biomass, electric vehicles or hydroelectricity.
It also relates to many social and institutional systems, such as through emerging energy
cooperatives, altered investment opportunities for energy companies, regulatory changes
for exchanging energy between households or the creation of jobs in green energy. These
are just some examples pointing to the many interactions occurring between the energy
system and various physical and social systems due to innovation processes. These
interactions also take place at many different scales, ranging from individual households to
geopolitical debates. To make these interactions tangible and better understand energy
transitions, we adopt a local landscape perspective, since it reveals these interactions
within the context of people’s daily environments.
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4.2.2
Changing Energy Landscapes
Landscapes are not simply a physical canvas for human activities or a territory for the
spatial structure of governance (Olwig, 2007). Landscapes are also cultural, supporting
multiple functions and services (Bolliger et al., 2011; e.g. Naveh, 2001), and changing over
time (Plieninger & Bieling, 2012). What is conventionally called a landscape, is described by
European Landscape Convention as ‘‘an area, as perceived by people, whose character is
the result of the action and interaction of natural and/or human factors’’ (Council of
Europe, 2000). The daily practices and perceptions of the people shape the physical and
social landscape (Olwig, 2007). Landscapes can differ in scale, partly overlap or be nested
into one another: from a locality, to a region such as Andalusia, to Europe as a large scale
landscape (Görg, 2007; D. Mitchell, 2001; Olwig, 2007). This perspective on the landscape
contrasts with the use of landscape in the literature on socio-technical transitions. There,
the landscape forms the macro level in a multilevel perspective on innovation trajectories
in society, encompassing the levels of regime and niche. The landscape level is a wider
exogenous environment with deep structures which cannot be changed at will by actors,
but is influencing regime and niche developments (Geels, 2005).
For our research objective, we rather stay close to the description of the European
Landscape Convention, since it highlights that actions and interactions shape the
landscape. Different practices, actions and interactions establish links which shape and
intertwine the systems of the landscape. We regard the landscape to be the synthetic
expression of social and physical systems – composed of actors and artefacts – which are
interacting within and across different spatial scales. In this description, the term landscape
is interpreted both geographically as an area and metaphorically as a complex system. This
perspective on the landscape is used for our conceptualisation of the energy landscape.
The energy landscape concept has already been used to describe landscapes physically
imprinted by the energy system, such as an energy landscape dominated by wind farms or
an energy landscape where coal, fossil oil or natural gas are extracted from the physical
landscape (Bridge et al., 2013; Pasqualetti, 2012; Thayer & Freeman, 1987).6 In this
research, the energy landscape concept is enriched further with our perspective on the
landscape as a complex system. Other extended conceptualisations of energy landscapes
can be found in the work of e.g. Stoeglehner et al. (2016) and Stremke and Dobbelsteen
In geography, the first appearance of the concept energy landscape was arguably the wind energy
landscape by Thayer and Freeman (1987). Outside the field of geography, the concept was first used
to describe the effect of shade from horticulture in terms of high or low-energy landscapes on
conserving energy in homes (Buffington, 1979) and since the 1980s in protein physics for describing
the energetics of protein folding as an energy landscape (Bryngelson, Onuchic, Socci, & Wolynes,
1995).
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(2012). The landscape provides us with a lens to see how the energy system is intertwined
and interacting with many alternative systems. That is, the energy landscape is a holistic
combination of the energy system with other social and physical systems in a spatial
manifestation. Distinguished are the six energy landscape systems and four scales (see
Figure 12).
Systems and Scales of Energy Landscapes
We identify six different systems of the energy landscape: the energy, community,
governance, economic, bio-physical and physical infrastructure systems. The six energy
landscape systems are linked and interacting. Therefore, a change or innovation can impact
more than one system. For instance, an institutional innovation can impact only the
governance system, but if the innovation is also relevant for the energy system it can also
impact the energy system. The energy system, in this framing, is composed of components
that link or partly overlap with the other five systems. We operationalised these systems in
Table 5, indicating in greater detail what we consider them to refer to.
Opera�onalisa�on of the systems of the energy landscape
Energy System

Confined to ac�vi�es and aspects directly related to extrac�ng, transpor�ng, storing,
genera�ng, transmi�ng, distribu�ng and using energy from different resources.*

Physical Infrastructure System

Built environment, transport, infrastructure, etc.

Bio-physical System

Land use, ecology, morphology, water, natural resources, etc.

Community System

Iden�ty, culture, acceptance, etc.

Economic System

Trade, finance, etc.

Governance System

Public ins�tu�ons, laws, rules, norms, etc.

Table 5: Identifying the systems of the energy landscape. *(cf. Alanne & Saari, 2006; Bridge et al.,
2013).
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Community
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Figure 12: Conceptualisation of the energy landscape as the synthetic expression of several systems
and scales. Six systems and four scales are distinguished.

In addition to identifying six systems, we also consider energy landscapes as multi-scalar.
The six energy landscape systems are also linked and interacting within and across four
different scales (see Figure 12). The local energy landscape scale is defined as the local
physical and socio-economic energy potentials of an area in relation to local practices and
institutions which give it a critical mass and make it into an entity (cf. Hospers, 2005; Paasi,
2011). The regional scale is defined by regional potentials in relation to regional
institutions. In the same way also the national and global scales are defined. The links
between the systems and scales are crucial because they condition possible interactions,
dynamics and regime shifts (Cash et al., 2006). This research focuses on the local scale:
much implementation is done at the local scale and local community interests and rights to
the landscape may conflict with superordinate goals and interests in low carbon energy,
which might in turn result in social resistance and NIMBY attitudes towards renewable
technologies (Van der Horst & Vermeylen, 2011; Wüstenhagen, Wolsink, & Bürer, 2007).
On the local scale also energy initiatives play a role in accommodating and implementing
renewable energy projects (De Boer & Zuidema, 2015b). From their unique position in the
energy landscape, these initiatives are actively exploring and establishing links with
multiple systems at various scales through their daily low carbon practices.
4.2.3
Area-based Niche Initiatives
To understand the role of energy initiatives in energy transition, a spatial perspective on
the development of initiatives is considered useful (Hansen & Coenen, 2014; Sengers &
Raven, 2015). The development of energy initiatives can be considered as occurring in
‘niches’ (Kemp et al., 1998; Schot, Hoogma, & Elzen, 1994). Niches are locations where
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innovation regarding the development of an alternative and low carbon energy system
occurs. Niches can be highly diverse, ranging from electric cars and smart grids to regional
biofuel strategies and low carbon practices (De Boer & Zuidema, 2015b; Schot & Geels,
2008). In general, niches are created through shielding, nurturing and empowerment
(Kern, Verhees, Raven, & Smith, 2015; Smith & Raven, 2012). A niche provides greater
freedom for energy innovations and for initiatives to experiment and improvise, as a result
of which, variation and deviation from the dominant practices in the energy system can
occur.
Niches which can be defined by their unique environmental surroundings are described as
area-based niches (De Boer & Zuidema, 2015b). An area-based niche is characterised by
local actors and artefacts (e.g. resources, information, infrastructure, documents) located
in the local landscape, creating both opportunities and constraints for local initiatives to
develop. Initiatives developing in area-based niches differ from non-area based initiatives,
such as a national energy distribution cooperative, in the sense that the development of
area-based niche initiatives is explicitly interdependent with physical, socio-economic and
institutional conditions in the local landscape. Hence, a big project, such as a wind farm,
can still be area-based.
An area-based niche initiative may for example develop a collective solar installation on a
public building rooftop in the neighbourhood. For instance, the initiative links among
others with the governance system for the municipal zoning plan, with the physical
infrastructure system for the rooftops, with the economic system for funding, with
(un)supportive citizens of the community system, with solar resources of the bio-physical
system and with energy network operators in the energy system. By linking with local
actors and artefacts the initiative adopts a position in the local energy landscape and also
links the energy system to several systems in the energy landscape. Each initiative is then
regarded as a node in the energy landscape, where several systems are tied together
through the initiative’s activity. Our aim is to investigate whether local energy initiatives
actually function as such nodes and can be considered focal points in energy transition.

4.3 Method
This paper presents empirical evidence from seven local energy initiatives in the
Netherlands. The case selection is based on two main criteria: (i) they should cover a broad
range of different renewables to avoid bias in our research, and (ii) the initiative should
have developed at least one project. The selected initiatives (Table 6) are civic-market
organisations (profit or non-profit), initiated by citizens, entrepreneurs or both. The
analytical framework focuses on the links between the energy initiatives and various
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systems and scales, and – in a next step – determining whether the links, established due
to an initiative’s low carbon practice, result in any initial changes to the energy landscape.
Initiative
Established
Initiator

EnergiePon

‘tHaantje

Windvogel

BergenEnergie

Grunneger
Power

MorgenGroene
Energie

DeRamplaan

2006-2013

2008-2013

1991

2012

2011

2010

2011

Farmer

Farmer

Organisation

Company

Company

Cooperative

Cooperative

Cooperative

Renewables

Bio-energy

Bio-energy

Wind energy

Solar energy

Facilitation of
participation
in German
solar fields

Additional
activities
Date of
interview
Interviewee

Citizen collective Citizen collective Citizen collective Citizen collective Citizen collective

21 Okt 2014
2+30 Dec 2014
Responsible
Employee

19 Dec 2014
Farmer
and brother

19 Nov 2014
10 Jan 2015
24 Dec 2014
Project + windmill
Board member
operating member

Cooperative

Cooperative

Solar energy

Solar energy

Solar energy

Facilitation of
individual uptake

Facilitation of
individual uptake

Facilitation of
individual uptake
and energy
conservation

09 Mar 2015

23 Feb 2015

12 Mar 2015

PCR project
member

Board member

Board member

Table 6: Design and characteristics of the seven selected initiatives.

4.3.1
Mapping of Links
To assess the links between the initiatives and the energy landscape systems and scales, we
analysed their ‘artefact-actor networks’ (Reinhardt et al., 2009). The artefact-actor
networks allowed us to map not only the actors in their social networks, but also the
artefacts, consisting of information, resources and matter, in their networks. The
determination of the initiatives’ artefact–actor networks was based on data from policy
documents, reports, data from the initiatives (i.e. background information, newsletters and
website documents) and semi-structured interviews with active members in the
organisation of the initiatives. The networks are screenshots captured at the time of the
interviews in 2014/2015. The networks are mapped as ‘ego networks’, with the individual
initiative positioned in the centre of the network (Wellman, 1983 in: Prell, 2012, p. 118).
The initiative is mapped as a node tying together several systems and scales through the
initiative’s practice.
The analysis was conducted in five steps and documented (De Boer & Zuidema, 2015a):
(1) Identification of the links established through each initiative’s low carbon practice with
different actors and artefacts. The result is a diagram of the actors and artefacts related to
a single initiative’s practice.
(2) Analysis of individual link qualities to assess whether linked actors/artefacts are relevant
to supporting the emergence of the initiative and/or its capacity to develop successful
projects. We distinguish between weak and strong links and between dependency and codependency links (see Table 7). The dependency/co-dependency link indicates whether the
interaction matters particularly for the initiative. A co-dependency link indicates that the
connection is not only important for the initiative, but also for another actor or artefact.
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The evaluation of the link strengths is based on the typology of Nooteboom and Gilsing
(Gilsing & Nooteboom, 2006; 2004), who analysed organisational innovation networks for
understanding a firm’s capacity for situated action. Their typology is operationalised here
so as to allow for coding of actors and artefacts via ATLAS.ti software and to identify the
individual link qualities (see Table 7).
Link type

Link strength

Dimensions of link strength

Operationalisation

Dependency

Strong

Formal control*

Formal control by an authority
or through a contract*

Crucial

Required for practice of the
initiative and its development

Weak

Supportive

Supportive but not crucial

Strong

Trust/mutual openness*

The presence thereof*

Scope*

3 or more issues

Duration*

2-5 years or more*

Frequency of interaction*

Daily or weekly*

Specific investment in
mutual understanding*
Scope*

The presence thereof*

Duration*

Less than 2 years*

Frequency of interaction*

Monthly or less frequent*

Co-dependency

Weak

1-2 issues

Table 7: Link types, dimensions of link strength and the operationalisation. The descriptions with an *
are derived from Nooteboom & Gilsing 2004 and Gilsing & Nooteboom 2006. The other descriptions
are added.

(3) Identification of the tying together of several systems and scales in an initiative’s
practice. All individual links with an actor or artefact (step 1) were coded with a ‘system’
and ‘scale’ code (super-codes). With help of queries in ATLAS.ti software, the relationships
(co-occurrence/adjacency) between systems and scales in single actions/aspects of an
initiative’s practice were identified. This allowed us to identify how each initiative’s practice
linked horizontally (across systems) and vertically (across scales). Low carbon practices can
require links with multiple systems, thus tying the systems together and facilitating
horizontal interaction. In theory, cross system links can facilitate the mutual adaptation of
the six systems by allowing innovations in the energy system to interact with other social or
physical systems (Cash et al., 2006). Practices can also establish links across scales. Vertical
interaction can signify the flow of resources, matter and information across scales (Havlin,
Stanley, Bashan, Gao, & Kenett, 2015). Such vertical links thus penetrate the systems on
several scales and may therefore facilitate the adaptation of the systems to renewable
energy practices across all scales.
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(4) Identification of the aggregate link strength per ‘system scale’. For each system we
wanted to see how strong an initiative’s practice is related to it per scale (see Figure 2). We
distinguished between six systems and four scales, and thus 24 system scales are identified.
To each of the 24 system scales an aggregated score is assigned based on the strength of
links between an initiative’s practice and that system scale. The aggregate link strength
expresses the combined strength of individual links to actors and artefacts located in a
specific system scale. A weak aggregate link is found if at least one weak link and at most
one strong individual link are identified per system scale; whereas strong aggregate links
are composed of at least two individual strong links per system scale.
(5) The fifth and final step was an additional round of in-depth analysis at a more generic
level to establish how the newly developed low carbon practices of the energy initiatives
studied impact their local energy landscapes. Rather than only studying the potential of
linking systems and scales which permit a flow of resources, matter and information, this
last step means assessing whether this flow is already causing some initial tangible changes
in the local energy landscape. Doing so means adding value to our analysis of link strengths
by also indicating whether the links contribute to change and hence, if these links indeed
matter. If so, these local initiatives are already showing themselves to be among those
nodes contributing to changes in the energy system in relation to other physical and social
systems. In other words, they would then be among the nodes we can regard as focal
points in energy transition.

4.4 Findings
4.4.1
Cross System Interaction
Figure 13 shows that each initiative is linked to all six energy landscape systems. With help
of ATLAS.ti, we also found that the initiatives tie together two or more systems within
some of their practices; i.e. several systems need to change at the same time for such a
practice to exist. Deeper content analysis also indicated that the tying together of systems
applies to all systems and is not restricted to specific combinations (e.g. the governance
and community systems). This indicates that the initiatives’ low carbon practices cross link
several systems, creating new interaction paths across multiple systems in the energy
landscape.

95

CHAPTER 5

BergenEnergie

GrunnegerPower

MorgenGroeneEnergie

‘tHaantje

EnergiePon

Windvogel

DeRamplaan

Key of system links
Weak aggregated link
Strong aggregated link
Community
system
Governance
system
Energy
system

Physical infra
system
Bio-physical
system
Economic
system

Figure 13: Aggregated artefact-actor network figures for the seven initiatives mapped onto the
systems and scales of the energy landscape (see also Figure 12). The aggregated link strengths are
assigned according to a summation of the individual link qualities per system scale.

This also shows that these initiatives are manifesting multifaceted practices in their areabased niches, which are about much more than producing megawatts. The bio-energy
initiative ‘tHaantje is a good example: The energy system (1) is linked through an innovative
form of renewable energy generation (in this case the fermentation of residual biomass in
a bio-digester) 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).
The physical infrastructure system (2) is included through the installation of a bio-digester
and heat pipes for the local swimming pool. The bio-physical system (3) 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). The community system (4) 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). The
economic system (5) 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 biodigester). Finally, the governance system (6) is influenced by fuelling with its practice the
ongoing discussion about the tax rules for transport and usage of residual biomass as
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
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between ‘tHaantje and actors and artefacts illustrates how ‘tHaantje is creating new
interaction paths between the systems of the energy landscape through its practice.
Deeper content analysis indicated that the solar and wind initiatives are particularly strong
in tying the energy system to the community and economic systems: for example, the links
with the local community are not just in terms of customer relations, but also for
investments and participation in the initiative. The result is also the creation of economic
links which enable the initiative to rely on a stable business case for generating energy
cooperatively and not for profit. The strong link between energy, community and economic
systems is most evident in the case of the Windvogel initiative, which also seems to stem
from its long existence (since 1991).
4.4.2
Cross-scalar Interaction
The links we identified between systems show a rich and varied pattern of links between
multiple scales (Figure 2). The seven initiatives all have links at the local and national scales
of the energy landscape, six initiatives have links at the regional scale and four initiatives
have links at the global scale. The presence of links with multiple scales means that the
initiatives have cross-scale links, which facilitate the percolation of new information across
the scales of the energy landscape (Cash et al., 2006; Havlin et al., 2015).
Links at local and national scales appear to be most prevalent. The thorough linking with
the local scale indicates that the initiatives develop low carbon practices in
interdependence with the local potentials of the various energy landscape systems. Of the
seven initiatives, the two bio-energy initiatives were the least well-connected at the larger
scales. This could be because we found them less inclined than the solar and wind
cooperatives to cooperate with other initiatives and organisations and to lobby for
institutional changes. The farmers are running the bio-digester alongside their farms. For
example, EnergiePon began its bio-digester initiative because: ‘We looked to broaden our
agricultural activities; to add a second line of revenue for risk diversification’ (Interview with
EnergiePon in 2014).
The strong links identified at the national scale might stem from the need to align the areabased niche practices with the system ‘regimes’ in the energy landscape. In the
Netherlands, social systems have a coherent regime structure at a national level (e.g.
Verbong & Geels, 2008). Links with the systems of energy, community and governance at
the national scale are most often characterised as strong. This indicates that the initiatives
create new cross-scale interaction paths particularly in these three systems. Strong links
are for example found in umbrella organisations which emerged from collaborations
between initiatives. The energy supply cooperatives Duurzame Energie Unie (DE Unie) and
Noordelijk Lokaal Duurzaam (NLD) were both established by energy initiatives; De Unie
operates at the national level and NLD operates at the regional level in the Northern
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Netherlands. An important national community network which emerged from the low
carbon practices of energy initiatives is the Hier Opgewekt platform. This platform shares
information and lessons from initiatives and organises collective events. The solar and wind
initiatives also actively influence the energy regime by lobbying for change in governance
and energy systems at a national level. Through these national structures and lobbying
activities, the aggregate link strengths of the solar and wind initiatives with the energy,
community and governance system increases at higher scales and will create new crossscale interaction paths particularly between these systems.
4.4.3
Integrating low carbon practices into the energy landscape
Links created by the energy initiatives’ low carbon practices have the potential to alter the
energy landscape. We have also identified in our research several ways in which they do
indeed create change in the energy landscape. Physically, the initiatives’ practices illustrate
that they facilitate and focus on locally available resources (suitable rooftops, biomass,
etc.) to develop their projects. They are also obviously physically altering the energy
landscape through the adoption of new renewable technologies. Access to physical
resources is therefore often directly linked to spatial planning regulations or land
ownership. A key example of a co-dependency relation was identified in the
GrunnegerPower initiative, where a housing corporation needed their knowledge to pursue
a solar project, while GrunnegerPower wanted to stimulate the uptake of solar PV panels
on private rooftops in the city of Groningen.: ‘We have been asked by Nijestee [the housing
corporation] to, well, to approach neighbourhoods where they have houses for rent to see if
people want to have solar panels. If so, these people will face an increase in house rent, but
this increase will be less than what they would save on energy costs.’ (Interview with
GrunnegerPower in 2015) The quote illustrates not only the interdependence of linked
systems (energy, physical, community, governance), but also that linking them depends on
local actors and circumstances. The effect is that the initiatives integrate physical aspects of
their low carbon practices into the energy system through links with local actors, such as
participating citizens and the owners of buildings with suitable rooftops or suitable land.
Artefacts of other systems which had previously not been an integrated part of the energy
system, are now being linked.
By working through local actors and circumstances, the energy initiatives are also
incorporating their low carbon practices within the community and local economy. Five of
the seven initiatives are small-scale 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. Only the two bio-digester initiatives were also focused on profit-making
and had corporate backing. In addition to redistributing finances locally, these practices
encourage further social practices among local actors committed to the initiative. These
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activities include participating in regional support groups (BergenEnergie, DeRamplaan,
GrunnegerPower, MorgenGroeneEnergie and Windvogel), sharing experiences and mutual
learning (BergenEnergie, DeRamplaan, GrunnegerPower, MorgenGroeneEnergie,
Windvogel and EnergiePon), networking and building coalitions (BergenEnergie,
DeRamplaan, GrunnegerPower, MorgenGroene-Energie and Windvogel), and activating the
local knowledge, skills and time of volunteers (BergenEnergie, DeRamplaan,
GrunnegerPower, MorgenGroeneEnergie and Windvogel): ‘Of course this is a prosperous
neighbourhood in Haarlem. There are highly skilled people here, people who want
[collective solar energy]. Such as this lawyer here. Do I know how many hours I already
spent at his kitchen table? I’ll bring a bottle of wine along. I enjoy doing this.’ (Interview
with DeRamplaan in 2015)
The social practices are not limited to the scope of citizens or civil society but also create
new institutions and engage existing institutional actors such as municipalities. The
initiatives institutionalise their practices in the form of foundations, companies or
cooperatives. Regulatory struggles often accompany the institutionalisation of their
practices and it is no surprise that five of the seven initiatives are active in lobbying for
regulatory changes. Formal agencies are also often involved in actually establishing an
initiative: i.e. the Ministry of Economic Affairs, the tax authorities and the municipality.
Municipalities are particularly often actively engaged, either by contributing resources such
as financial support or expertise, or by providing spatial resources such as the rooftops of
municipal buildings: ‘There is plenty of suitable rooftop surface. [The rooftop of the
neighbourhood centre Blixems] was one of the most suitable.’ (Interview with
MorgenGroeneEnergie in 2015) The municipality even allows them to use municipal
rooftops free of charge, since: ‘the alternative to the municipality is also zero. Eindhoven
therefore said, and that offer is still open, you can use any public roof free of charge. Tell me
when you need it.’ (ibid)
This analysis shows a few things: first of all, how the selected initiatives depend on and are
fostered by local physical conditions and local social and economic capital. Secondly, the
initiatives invest in increasing the local social and economic capital. Thirdly, how the low
carbon practices of these initiatives integrate artefacts and actors of other systems into the
energy system, having not been a part of that system previously. Furthermore, their
practices suggest to foster key processes for sustainability transitions, such as networking,
coalition building, experimenting and learning, as discussed by various scholars (Berkes,
2009; Nevens, Frantzeskaki, Gorissen, & Loorbach, 2013). Combined, the initiatives studied
contribute area-based innovation and initial changes of the energy landscape.
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4.5 Conclusions and discussion
This paper presented an area-based approach to analyse the role of local energy initiatives
in energy transition. The analysis of the links between initiatives and their contexts
suggests that local energy initiatives can influence energy transition on the basis of the
following three 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. Since the initiatives tie systems and scales together in an
area-based niche, the initiatives can also be considered relevant focal points in energy
transition.
The findings indicate that the potential role of local energy initiatives for energy transition
as focal point stems from their multifaceted practices which ties actors and artefacts from
several systems and scales together. This explanation is supported by other research,
indicating that the multiple objectives of local energy initiatives typically result in
multifaceted practices which spur innovation – as also observed elsewhere in the
Netherlands and other countries such as the UK and Germany (Hielscher, Seyfang, & Smith,
2011; Hoppe et al., 2015; Seyfang, Park, & Smith, 2013). Further research is called for to
compare the linking of local energy initiatives with the linking of other actors, such as
conventional fossil oil companies or large-scale wind farm developers, and to compare
their respective contribution to change of the energy landscape with help of a longitudinal
analysis.
Regarding the validity of the findings, two methodological issues are relevant to mention.
Firstly, for constructing the link maps of the initiatives, semi-structured interviews were
conducted next to desk research. The data we could gather in the interview time was
limited, as was the data available through desk research. It is possible that more links could
have been identified if a more extensive empirical research was conducted. However, it is
not to be expected that important and strong links were not mentioned in the interviews,
since such links are easily identified and the interview topic was not politically salient.
Secondly, the data was coded and classified into systems and scales manually by the
authors. It is possible that others would have classified certain links in other categories.
In light of the landscape literature, the findings on the initiatives indicate that daily
practices indeed contribute to shaping the physical and social landscape as Olwig (2007)
described. This is the result of the interaction of the initiatives with physical artefacts and
social actors in their environmental surroundings. However, whether also perceptions of
people shape the landscape as Olwig (ibid.) described, cannot be disclosed with our
research approach, since the perception of people about their local landscapes has not
been studied. In a similar way, the findings on the interaction of artefacts and actors seem
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to confirm that the landscape is “an area” and “the result of the action and interaction of
natural and/or human factors” as the European Landscape Convention (Council of Europe,
2000) described. However, whether this also changed the character of the landscape “as
perceived by people” as the Landscape Convention (ibid.) described, would require
additional research. Rather, the area-based approach to the energy landscape of this
research, provided an entry point to connect the geographical landscape to a metaphorical
landscape; an energy landscape composed of several systems and scales surrounding the
area-based niche. Such a metaphorical landscape composed of systems seems close to the
metaphorical use of the landscape level in transitions research (Geels, 2005). Arguably, the
strength of the concept energy landscape is that it allows for both geographical and
metaphorical uses of the term landscape.
The multifaceted practices cut across the systems and scales of the energy landscape. By
tying systems and scales together in the initiative’s area-based niche, information,
resources and matter can flow via new paths through systems and scales. The links
between the initiative and several systems at several scales facilitate the percolation of
information related to low carbon practices throughout the systems and scales of the
energy landscape. Since the interaction of local initiatives with their contexts is not just
local, but is reaching out to higher scales of the energy landscape, local initiatives can play
a bigger role for energy transition than you might expect on the basis of their local
practices. The interaction within and across systems and scales in response to the
initiatives’ low carbon practices could thus engender co-evolutionary pathways which are
considered necessary for a transition towards a low carbon energy system (e.g. Geels,
2005).
These practices mean that local energy initiatives are relevant focal points for spatial
planners and policy makers who aim to pursue a low carbon energy landscape. Firstly, the
regulatory struggles experienced by energy initiatives illustrate that the current
institutional setting is not adapted to their practices, which link so many systems and scales
together in a single node. Planners and policy makers can foster the emergence of local
energy initiatives by creating procedures and regulations, such as subsidies and permits,
which condition the linking across several systems and scales. This may enable not only the
spreading and upscaling of the low carbon practices that these local energy initiatives
develop, but also of synergies between the systems in the energy landscape. Secondly,
ideas of area-specific/place-based planning (Untaru, 2002) and shared-governance may be
considered, which highlight the importance of collaboration with local actors for learning,
coalition-building and establishing synergies. These ideas could facilitate the collaboration
with energy initiatives and other local actors for accommodating low carbon energy within
the energy landscape. Finally, the challenge of supporting energy transition through spatial
planning can be facilitated with our conceptualisation of the energy landscape. Lessons can
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be drawn from the initiatives about the kind of links needed in the energy landscape for an
energy transition. Our conceptualisation could help focus on intertwining actors and
artefacts within and across several systems and scales in order to engender co-evolutionary
pathways of change.
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5 THE ADAPTATION OF DUTCH ENERGY POLICY TO
EMERGING AREA-BASED ENERGY PRACTICES
This chapter addresses research question 5
To what extent does energy transition policy facilitate the accommodation of renewable
energy projects by community energy initiatives and how are new practices feeding back
into the energy policy system?
Highlights
• The chapter sheds a light on how local conditions affect renewable energy innovation
• The chapter reflects on energy policy accommodating area-based energy practices
• The chapter studies the PCR, an energy transition policy intended for community
initiatives
• The policy modestly facilitates the accommodation of renewable energy projects
• Emerging area-based energy practices urge for adaptation of Dutch energy policies
Abstract
This paper sheds a light on how local conditions affect renewable energy innovation. As
empirical case, we study an energy transition policy regulation in the Netherlands: the zip
code-rose regulation (PCR) intended for community energy initiatives. Firstly, we analyse
the capacity of the PCR to facilitate the accommodation of renewable energy projects by
community energy initiatives. Secondly, we analyse how emerging area-based energy
practices are feeding back into the energy policy system. Based on empirical evidence from
a desk study and interviews with community energy initiatives and key governance actors
we find that the policy does provide a modest incentive for initiatives to develop renewable
energy projects under local conditions. Nevertheless, the policy falls short of allowing
initiatives to openly seek for locally desired solutions and hence, to increase opportunities
at a local level to develop projects based on local conditions. However, current difficulties
with the policy are being considered at a national level urging for adaptation of Dutch
energy policies.
Keywords
Energy policy, Energy initiatives, Local, Adaptation, Renewable energy, The Netherlands
Published as
De Boer, J., Zuidema, C., Van Hoorn, A., De Roo, G. (2018) The Adaptation of Dutch Energy
Policy to Emerging Area-based Energy Practices. Energy Policy. 117, 142-150.
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5.1 Introduction
A relevant policy question is how the accommodation of renewable energy installations in
local communities can be facilitated. Research shows that the accommodation of
renewable energy installations, such as wind turbines, bio-digesters and solar PV, can
benefit from a close connection to local communities and accordance with local institutions
(Nadaï & Van der Horst, 2010; Van Kann, 2015; Wiersma & Devine-Wright, 2014). In
existing fossil fuel-based energy systems, the electricity system has relatively few
extraction and production locations. Electricity is transformed and transported through a
one-way grid to local end-consumers (Pagani & Aiello, 2012). In emerging renewable
energy systems, by contrast, energy is generated on smaller scales at multiple production
locations, including individual household units. While some installations are clustered in
large wind parks or solar fields, many are also strongly dispersed through space (Bridge et
al., 2013). For most renewables, only modest amounts of electricity can be generated per
installation. Hence, these installations are far greater in number of production units, while
they typically require large amounts of space and are installed well visible for local
communities (European Commission, 2016; Van Hoorn et al., 2010). As a consequence,
developing renewable energy projects often takes places in close connection to spatialphysical conditions as well as socio-economic conditions. These include a range of local
conditions such as favourable sun conditions, suitable locations for solar PV panels, a local
base support network, economic opportunities, and a supportive municipality. Connecting
with local conditions can be a crucial precondition for these projects being socially
accepted and economically desired. Hence, this paper suggests that taking local conditions
into account can be beneficial for energy transition policies.
Among the recent innovations in energy policies are attempts to adapt regulations to
developing renewable energy projects on a local scale. In this paper, we target an example
of such a policy innovation: the Dutch zip code-rose regulation7, which is hereafter
discussed as the PCR policy. The PCR is intended for community energy initiatives by
allowing participants in a single energy initiative to share ownership of electricity
production sites for electricity among participants (Belastingdienst, 2016). The main benefit
is for citizens and small entrepreneurs that have no access to production sites, such as on
their own roofs. By participating in a PCR also these actors can have their own solar panels,
but just on a different location. The result is a far larger degree of flexibility to include both
actors with potential for electricity production (e.g. large roofs of company buildings) and
those without such opportunities (e.g. those without a roof for PV panels) to join forces
within a project. If successful, the PCR will thus allow for the realisation of more local
renewable energy projects.

7 In Dutch language the regulation is called the ‘Postcoderoosregeling’ (PCR).
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In this paper, we are firstly interested in the capacity of the PCR to facilitate the
accommodation of renewable energy projects by community energy initiatives. We want to
know whether the PCR facilitates linking projects to people in a local context. We are,
however, also interested in the impact of the PCR on the Dutch energy policy system. After
all, the PCR is a novel regulation meant to increase possibilities to develop energy projects
on a local scale. While working with the regulation, new practices are tried and tested that
might influence existing practices and notably, the policies and regulations surrounding
them. Hence, our second interest is analysing how new practices are feeding back into the
energy policy system. We want to know how key governance actors are reflecting on the
experiences with the PCR in practice and whether this is inducing policy changes.
In the following section, we describe the potential role of energy policy for accommodating
area-based energy practices. Then we describe the methods, the PCR policy and the
findings of our analysis, which are followed by some concluding remarks on how energy
transition policy accommodates community energy initiatives.

5.2 Accommodating area-based energy practices?
The existing energy system has developed institutionally to support a stable flow of energy
delivered to consumers with a high degree of certainty. An important pillar of the energy
system is electricity, which is still predominantly based on fossil fuels (Eurostat, 2016).
Electricity is generated at large production sites and transported over often large distances
through a one-way grid from producers to local end-consumers (Pagani & Aiello, 2012). In
the electricity system producers and consumers are separated. This separation is further
strengthened as access to the electricity grid by individual citizens or small entrepreneurs
producing excess renewable energy was heavily constrained and is only recently becoming
easier. As such, the institutional development of the energy system, including a range of
energy policies, regulations, taxes and contracts, tends to reinforce existing practices and
needs adaptation if new energy practices are to become possible, let alone more
dominant. For example, renewable energy is taxed the same as fossil fuel-based energy in
the Netherlands, thus rather reinforcing existing fossil-based practices with large
production installations than instigating new practices.
Due to the rise of renewables there is also a rise of new practices that coincide with a need
for altered institutional developments (cf. Bridge et al., 2013; Hajer, 2011; Shove, 2010).
Energy practices are ways of producing and consuming energy: “a routinized type of
behaviour which consists of several elements, interconnected to one other” (Reckwitz
2002, p.249 in: Hargreaves, Longhurst, & Seyfang, 2013). Although the energy system is still
relying on large production sites, we also see increased opportunities for citizens and small
entrepreneurs to be involved. This involvement is also visible with many bottom-up
initiatives being developed in which citizens and small entrepreneurs try to become
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prosumers or even producers themselves (Hoppe et al., 2015). Many of these energy
initiatives are local in nature and based upon communities taking action (Wiersma &
Devine-Wright, 2014). These initiatives create novel practices “out of discontent with, and
in relation to, existing practices” (Hoffman & Loeber, 2016, p. 692). Motives for energy
initiatives include an urge to foster sustainable development and to have production sites
in their own vicinity. For example, solar PV panels on a rooftop or a wind turbine in a field
close to a village or neighbourhood are means of developing community-based initiatives
for the benefits of these communities.
These bottom-up developments are leading to adaptation of existing energy policies and
new energy transition policies and sometimes are also made possible by such adaptations.
The opportunities that the changing institutional framework offers are varied. They include
examples such as rights for Net Energy Metering8 enabling citizens to become so-called
prosumers by factoring in privately produced renewable energy on their energy
consumption bill (Ramírez, Honrubia-Escribano, Gómez-Lázaro, & Pham, 2017); favourable
feed-in-tariffs for electricity from renewable resources (ibid.); but also investments by
decentralised governments in renewable energy installations to support WIMBY (welcome
in my backyard) (SER, 2017). Despite these examples, energy policies and regulations are
still far away from being able to fully accommodate and foster new energy practices and,
notably, bottom-up initiatives. Past experiences with energy policies in the Netherlands
have shown that the pursuit of renewable energy innovations has often faced constraints
due to ill-fitting regulations, institutional practices and policy incentives (Negro, Alkemade,
& Hekkert, 2012; Van Hoorn et al., 2010). Rather, the Netherlands is a good example of a
nation progressing through a process of learning by doing. Involved actors actively monitor
and reflect on existing and emerging energy practices. Nevertheless, adjustments remain
modest so as to avoid the accommodation of new renewable energy practices to have
negative disadvantages that compromise energy security, safety, fairness, spatial quality,
etc. (cf. Bouzarovski & Simcock, 2017; Herbes, Brummer, Rognli, Blazejewski, & Gericke,
2017; Hölsgens, 2016; Pesch, Correljé, Cuppen, & Taebi, 2017). The result is that there are
still some key issues for accommodating local community energy initiatives in the Dutch
case.
Among the issues is problematic access of community initiatives to local renewable energy
projects, other than through placing solar panels on the individual roofs of households
8 Net Energy Metering is an accounting procedure that allows small energy users with a renewable
energy installation, such as wind turbines and solar panels, to feed back the generated electricity to
the network. The electricity generated is factored into their energy bill, so only the Net consumed
electricity is to be paid for. Entrepreneurs and private house owners are eligible. Through this
procedure, consumers do not pay energy taxes on the consumption of electricity they have
produced.
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(Elzenga & Schwencke, 2015; Franken, 2014). Such access is notably relevant if the
initiatives include people without gardens or rooftops or demand more electricity than
these can provide. Without access to sufficient space, initiatives often lack capacities to
develop a business case and generate sufficient investment capital to get started. Before
the PCR policy, such access was difficult. There were subsidies for larger production sites,
but they were meant for larger projects of a more industrial nature (called SDE+). Similarly,
there are possibilities for individual citizens to exchange electricity. Nevertheless, there was
no institutional niche for small initiatives with individual citizens and small entrepreneurs to
join forces with smaller and rooftop owners or land owners such as supermarkets, car
dealers and farmers that had possibilities to develop excess electricity, but were often too
small for becoming industrial subsidized production sites. As a consequence, many smaller
community energy initiatives have difficulty to deliver projects, and often remain with one
incidental local project (Elzenga & Schwencke, 2015; Franken, 2014).
Among the possible responses to the problematic access of initiatives to projects is to allow
for more flexibility in sharing production and consumption on a community scale. For one,
the local scale is attractive for community initiatives as they might themselves use their
local network and knowledge as a strategy to activate local resources such as social capital,
(crowd)funding, space or rooftops. The result is that sharing risks among locals might be a
means of reducing risks and developing a more realistic business case (2015b, Author,
2016). Secondly, taking local conditions into account may help projects to avoid running
into trouble with social resistance (Batel, Devine-Wright, & Tangeland, 2013), while they
might also gain access to local support and resources such as investments and consumers.
In both these cases, community energy initiatives and renewable energy projects are trying
to creatively activate and combine local resources: time, money, space, knowledge and the
people and groups that own these or have access to them. By doing so, initiatives gradually
and experimentally create their area-based energy practice.
Such area-based energy practices have potentially synergetic benefits both for the energy
system and for their spatial contexts. After all, these area-based practices might well be
able to allow for more local community energy initiatives that are well connected to local
spatial-physical, socio-economic and institutional conditions. In doing so, these initiatives
also help the wider energy system of which they are part to adapt to local conditions. Such
adaptation is a promising prospect in the face of societies’ need to swiftly increase the
share of renewables in our energy system and the realisation that these will have vast
spatial and social consequences. In other words, area-based practices might well be tools
to improve the fit between the currently changing energy system and the places and
communities in which this change will become manifest (De Boer and Zuidema, 2015).
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The PCR is among the Dutch attempts to increase the possibility for community energy
initiatives to develop local projects. On the one side, the PCR means to give initiatives more
access to somewhat smaller and non-industrial electricity projects. On the other hand, the
PCR also gives the owners of somewhat larger sites that are too small for such industrial
projects access to community initiatives. Hence, our first interest is to assess if the PCR
facilitate citizens and entrepreneurs have increased access to a local renewable energy
project and facilitate projects to access local resources. Secondly, we aim to assess if the
PCR is a promising tool to help improve the fit between the changing energy system and
local communities and places. As such, we assess if the energy policy system does adapt in
response to the area-based energy practices the PCR allows: does the PCR facilitate
initiatives to give feedback to key national governance actors in order to stimulate
reflection on these area-based energy practices and to induce energy policy adaptation in
response to these practices?

5.3 Methods
Case selection

The central case for this research is the Dutch PCR policy. The choice for the Dutch PCR
policy is inspired by its intend to facilitate community energy initiatives to develop local
renewable energy projects. As a consequence, the PCR is an example of an energy policy
innovation that might well assist in making Dutch energy policies more sensitive to the
inclusion of local conditions in emerging renewable energy systems. In addition, the
Netherlands is considered a relevant example for the accommodation of area-based
practices in notably urban areas, due to its high population density, energy intensive
economy and the rapid rise of energy cooperatives and community initiatives (Oteman,
Wiering, & Helderman, 2014).
Analysing the PCR Policy

To analyse the PCR policy, we mixed several research methods that allowed observing the
PCR policy from different angles. We complemented the methods of desk research,
interviews with community initiatives and questionnaires with governance actors. This
approach is also based on the notion of triangulation (Flick, 2011).
To start with, we conducted a desk research on the PCR policy regulation in order to get an
idea of the potential of the PCR policy to accommodate community initiatives finding links
with local projects. We also discussed the PCR with two Dutch field experts who monitor
the development of community energy initiatives in the Netherlands (interview with
Schwencke and Elzenga, 2015). The PCR is described in detail in Section 5.4.
In the following research phase, we analysed the experiences with the PCR policy from the
perspective of community initiatives and from the perspective of governance actors. From
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the community initiatives, we wanted to know to what extent the PCR policy is facilitating
community initiatives to accommodate projects. We selected four community energy
initiatives to study more in-depth. The following initiatives can be considered frontrunners
and developed PCR-based projects: Bergen Energie, De Ramplaan, Grunneger Power and
Morgen Groene Energie. The selection was based on the discussion with the field experts.
All four initiatives have a cooperative, a non-profit community organization (some in
addition to a general foundation structure), for generating, distributing and using solar
electricity among their members. The four initiatives were manned by highly educated,
well-networked and politically active citizens. We collected empirical material through desk
research and semi-structured interviews. Through desk research we collected website
information, reports and news items from the media. For the analysis we transcribed and
coded the interviews in Atlas TI (De Boer, 2016).
Firstly, we inquired with which actors and artefacts the initiatives activated links for their
PCR-based project development and mapped these links. Actors are persons and groups,
such as a community initiative, firm or Ministry; artefacts are material constructs, such as a
PV panel or journal article (cf. Reinhardt et al., 2009). This gave us an impression of how
the PCR-based projects were linked with the community and wider institutional context.
Secondly, we inquired into the initiatives’ positive and negative experiences with applying
the PCR policy to their local project. This included questions on the accommodating and/or
constraining PCR policy conditions. We also inquired their interaction with national
governance actors who were involved in the PCR policy design. This was based on our
initial findings from the desk study which indicated that several initiatives had been in
contact with the national Ministry in charge of the PCR to improve the regulations based on
the initiatives' experiences. This inquiry first helped to identify to what extent the PCR
facilitated the development of a local renewable energy project. Notably, we analysed if
the PCR facilitates linking of projects to people: access of citizens and entrepreneurs to a
local renewable energy project, and access of renewable energy projects to local resources.
We analysed whether the PCR policy was influencing if local conditions could be taken into
account and whether this helped in developing projects. Secondly, this inquiry also allowed
for identifying if the PCR had the potential to improve the fit of the changing energy system
to local communities and places.
From the governance actors, we wanted to know how they reflected on the PCR and the
local practices it accommodates and to what extent these reflections triggered adaptations
of the energy policy system or considerations to do so. We conducted open questionnaires
with four governance actors who are involved with the PCR policy: Association of Dutch
Municipalities (Association VNG), Netherlands Enterprise Agency (Agency RVO), Ministry of
Economic Affairs (Ministry EZ), and Network Operator Alliander (Alliander). The Agency
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RVO helps with compliance of the PCR. The Ministry EZ is a decision maker regarding the
PCR. We inquired into their evaluation and future expectations of the PCR. This included
questions on the spatial implications of the PCR, the respondent organisations’ contact
with community energy initiatives, and whether the experiences with the PCR projects
stimulated further energy policy adaptation to local conditions and social learning. We
operationalized this question by assessing if the PCR facilitates area-based energy practices
to feed back into the energy policy system. In other words, if the PCR facilitates initiatives
to give feedback to key national governance actors in order to stimulate reflection on these
area-based energy practices and to induce energy policy changes in response.

5.4 The case of the PCR policy
To stimulate the accommodation of renewable energy, the Dutch national government
developed energy transition policy (Ministerie van Economische Zaken, 2016; SER, 2013).
Several policy regulations were installed so as to improve opportunities for renewable
energy projects, such as the SDE+ since 2008 and ‘Salderen’ (Net Energy Metering) since
2011 (Ministerie van Infrastructuur en Milieu & Ministerie van Economische Zaken, 2013).
Community energy initiatives and other organisations make extensive use of the SDE+,
which gives a financial incentive to rather big renewable energy projects by improving the
electricity price for the electricity generated. Nevertheless, the most favourable funding
tranche of the SDE+ is since 2014 yearly overwritten and therefore reduces confidence for
investors to start projects (Hier Opgewekt, 2016b, pp. 33–34; PNO, 2014, 2015)9.
‘Salderen’, of which individual energy consumers including households and entrepreneurs
may make use, is a Net Energy Metering tax incentive for private energy generation.
‘Salderen’ is useful for individuals and entrepreneurs who have the financial means and
space (e.g. rooftop) to produce energy. Net Energy Metering allows individual house
owners and small entrepreneurs to factor in privately generated electricity with e.g. solar
PV panels on their electricity bill. This implies that without having your own renewable
energy installation, there is no opportunity to benefit from Net Energy Metering.
Furthermore, if more electricity is delivered than used, only a modest prize is being paid
reducing the incentive to the use of available space on rooftops beyond what individuals
need themselves.
The existing regulations did accommodate local entrepreneurs, companies and citizens to
develop energy projects. Notably, however, this was only possible if they had access to
either sufficient space (e.g. rooftops) for PVs or - in the case of the SDE+ - somewhat larger
9 The SDE+ is a financial incentive system to stimulate sustainable energy production by supporting
renewable energy initiatives to overcome the problem of economic unviability. The SDE+ is available
for companies and non-profit organisations – not for individual citizens – and a solar project should
have a high voltage connection to the grid, which implies a reasonable project size (RVO, 2016).
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investment opportunities. For many local entrepreneurs, companies and citizens these
regulations were rather unsuitable. Especially, these regulations were problematic for
community energy initiatives that also aimed to include people without suitable rooftops
and, as most do, lack the investment opportunities needed for the larger scale SDE+
projects. In response, the PCR was developed in 2014 with the aim to provide an
alternative.
The PCR policy is an energy transition policy regulation intended for community energy
initiatives. Under the PCR policy, community energy initiatives10 can set up local projects to
cooperatively generate renewable-based electricity projects. The PCR is only available for
initiatives that create a so called ‘energy cooperation’, which is a specific legal format
under Dutch law (Visbeek, 2016). As such, the PCR aims to specifically accommodate
projects based on the collaboration of community-based actors including citizens, a
foundation, house owner association and/or small entrepreneurs. Although only solar PV
projects are on the radar in practice, the regulation also allows for other renewable energy
resources (e.g. wind). The idea is that a local participant invests in a share of the solar PV
panels from the PCR-based project and receives a tax reduction on the energy bill for the
energy produced and consumed with that share of solar panels up to a certain maximum;
i.e. the maximum coincides with the amount of electricity the participant individually uses
(Belastingdienst, 2016). Furthermore, the electricity produced by the project is sold to
energy companies for an attractive market prize and benefits are distributed based on the
shares of each individual investor. The PCR thus tries to provide citizens and small
entrepreneurs access to renewable energy projects, while smaller projects can also gain
access to citizens and small entrepreneurs as small investors. The search area for project
participants is restricted to citizens and small entrepreneurs signifying its aim to target
communities, of which all participants have to be located within the zip code-rose – the
area including only the four-letter zip-code of the renewable energy-generating site and
the four-letter zip codes directly bordering it (see figure 15 for an example)11.
Consequently, the PCR indeed targets local community-based energy initiatives.

10 A community energy initiative, from citizens, a foundation, house owner association and/or small
entrepreneurs, may only do a PCR project if it creates an individual energy cooperative for the PCR
project (Visbeek, 2016)
11 Per 1-1-2016 the zip code-rose is extended: the energy generation plant no longer needs to be in
the middle of a so-called zip code-rose, but can also be in one of the 'petals'.
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Figure 15: Zip code-rose in the city of Bergen around zip code 1862 of the energy generation site.

The PCR makes part of the Dutch Energy Agreement, comprising a set of measures and
additional targets per sector in order to reach the Dutch sustainable energy milestones for
a renewable energy system (Ministerie van Economische Zaken, 2016)12. The agreement
was signed in 2013 by 47 parties, ranging from governments, NGOs to energy agencies
(SER, 2013). By the end of 2016 Dutch initiatives have realised some 55 PCR-based projects
(Hier Opgewekt, 2016b, p. 33). The PCR is expected to grow, but not substantially
(Interview with Agency RVO, 2016; interview with Association VNG, 2016; interview with
Ministry EZ, 2016).

5.5 Findings
We start this section with analysing to what extent the PCR facilitates citizens and
entrepreneurs to have increased access to a local renewable energy project and facilitates
projects to access local resources. Although the PCR is designed to do so, a key question is
12 Firstly, 14% renewable energy in the total share of Dutch energy consumption in compliance with
EU obligations in 2020; secondly, following a Dutch coalition agreement, 16% renewable in 2023; and
thirdly, a ‘completely sustainably’ energy system in 2050 in compliance with the EU Road to a
renewable energy system – although there is much debate on what the latter ambition actually
means in practice.
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how the regulations translate into the fine-grained realities where voluntary based
organizations have to develop a successful business case. Hence, we first assess in Section
5.5.1 if the PCR is – on paper – working out as it was intended. After that, we will in Section
5.5.2 assess the actual area-based energy practices developed while using the PCR and
assess if they show that projects and communities have been able to find each other. Then
we analyse to what extent the PCR facilitates energy policy adaptation in response to the
area-based energy practice; i.e. does it also improve the fit between the changing energy
system and local communities and places. In Section 5.5.3 we assess how the PCR policy is
itself subject to reconsideration and adjustment based on these area-based experiences. In
Section 5.5.4 we take the last step and assess if the PCR induced practices are also
influencing the wider energy policy system to consider local conditions. The findings are
also listed in Table 8 (see below) and presented per section, e.g. “1.A” is finding A of
Section 5.5.1.
5.5.1
Encouraging Area-based Energy Practices – On Paper
The PCR requires participants to live within the area of the local zip code-rose (1.A). This
implies that the size of such areas is usually between a few square kilometres in urban
areas to possible a few 10s of square kilometres in rural areas. The idea was that doing so
would allow only for local community-based projects. In practice, the amount of citizens
and small entrepreneurs located in a zip code-rose can differ significantly, ranging from 15
residents to over 40.000 (Greenspread, 2014). As such, the use of the zip code-rose does
activate local projects, but is in more rural cases easily too constrained for activating
serious community initiatives. If the scale is large enough, the PCR does successfully enable
citizens and small entrepreneurs who do not have a suitable rooftop for solar PV panels to
participate in a local collective solar project, thus enabling the use of another rooftop in the
community (1.B). The question, however, is if the PCR is also attractive enough. The PCR
extends the tax reduction for individuals (‘Salderen’: Net Energy Metering) to a community
group living within the zip code-rose area (1.C). The PCR benefits are now set at 9ct per
kWh and 15 years per project. This implies under current conditions a payback time of
roughly 10 years per investment share, which leaves 5 years for receiving net benefits.
Although this seems realistic, there is a serious amount of administration required which
might well reduce willingness in the face of fairly modest benefits per share.
What is clear, however, is that the PCR encourages initiatives to develop area-based
practices in which local parties share (im)material costs and benefits of renewable energy
innovation (1.D). The PCR makes it possible for rooftop owners and investors in PV to join
forces in the development of a PV project and share costs and benefits while doing so. As
such, the PCR accommodates both the inclusion of local investors in local projects and
access to local projects for local investors. In the meantime, the serious administration
burden is done by the initiatives and verified by the tax authorities. The detailed
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administrative PCR policy conditions (see Section 5.5.2, finding 2.A), necessitate local
administrative innovation, which is partly dependent on the commitment, time and
expertise of various actors in the community (1.E). Despite being a burden, there is a spinoff in terms of institutional innovation in communities. Finally, a PCR-based project links
together a good number of local citizens to one energy distribution company, which can
contribute to the emergence of more area-based energy distribution companies (1.F).
In other words, on paper, the design of the PCR policy can strengthen initiatives’ ability to
develop renewable energy projects within a rather small area by making use of the
potentials of the local community. Nevertheless, there are some warning signs that success
is not very easy to achieve and that it is constrained to highly enthusiastic and fairly
professional initiatives. In the following section, we analyse how the initiatives are
experiencing this.
5.5.2
Encouraging Area-based Energy Practices – In Practice
The practice of working with the PCR policy indeed reveals it is not an easy or smooth
process. Instead, community initiatives have to invest serious time and energy in making
the project work. Having said that, we only studied initiatives that had already some
experience with doing projects and can thus be assumed somewhat experienced.
Nevertheless, we found that they faced some serious problems.
To begin with, the interviews revealed that initiatives need to arrange many complicating
administrative issues before the PCR policy can be applied (2.A). These issues include both
general and site-specific conditions. Administrative issues in general are: the PCR requires
initiatives to create a separate legal cooperative specifically for a PCR-based project.
Furthermore, like many projects, a business case needs to be created. Doing so is not that
easy. A rooftop, field or roadside needs to be found that can be used for the upcoming 20
years within the vicinity of a sufficient number of potential PCR-participating citizens. Not
all land owners or owners of larger rooftops such as local entrepreneurs are willing to
commit that long. Even if they do, a next administrative challenge pops up: for a rooftop,
an act of building rights needs to be created – a so-called ‘Opstalrecht’, which separates
the legal owner rights for the building and the rooftop. The number of administrative
issues, which are both general and site-specific, make the PCR complicated to apply.
Solving the administrative issues and the promotion of the project in order to involve
citizens in the project takes a lot of time of the volunteering citizens of the energy
initiatives and puts a burden on the organisational resources of the initiative (2.B).
Next to its administrative challenges, the PCR-based project requires quite some financial
pre-investments, which burden the financial resources (2.C): “the juridical experts cost
money and [since finding sufficient participants is not easy] we also made a video to
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promote the PCR project, this is all ‘out of the pocket’ money.” (Interview with Morgen
Groene Energie, 2015). Once investors are found, the problem remains that even after
adaptation of the tax incentive, the business case for a local PCR-based project with rather
standard conditions remains with 1,5% return on investment very meagre13 (2.D): “A
representative of the Ministry EZ told me he wouldn’t do it for such a small return on
investment.” (Interview with Morgen Groene Energie, 2015) In addition, realisation takes
much more time than participating citizens expect (2.E). All four initiatives took over a year
to realise their project. “It was difficult to explain to our participating citizens why it was
taking us so long.” (Interview with De Ramplaan, 2015) And as Bergen Energie remarks:
“Our members are benevolent, they support us, but it is difficult to explain why it is so
laborious and takes so long.” (Interview with Bergen Energie, 2015)
Due to the many constraints mentioned, PCR-based projects require a serious amount of
local knowledge, committed participants and trust among participants. On the positive
side, the PCR thus requires strong community capacity. Less optimistic is the realization
that the PCR keeps initiatives, arguably, on a path on which they develop projects falling in
between amateur pioneering projects and professional projects (2.F): the scale of the
project is small, while the regulation’s complexity hinders widespread unrolling of PCR
projects. “Although the design of the PCR is in essence very suitable for our collective
community projects, the realisation is so complicated, that we are now focusing more on
the SDE with crowdfunding.” (Interview with Grunneger Power, 2015) The PCR is for
projects that are not suited for individual ‘Salderen’ (Net Energy Metering) and too small
for the SDE+ regulation, and hence, is only attractive for relatively small collective projects.
Grunneger Power said: “We mainly do the PCR project since it brings us new customers for
our renewable energy distribution cooperative NLD.” (ibid.). Grunneger Power, however, is
arguably one of the more professional Dutch energy cooperatives, illustrating the
complexity of the PCR. The PCR, therefore, is allowing community energy initiatives to
indeed find projects, but it requires a lot from the initiatives.
Alternatively, projects also do gain more access to local citizens and entrepreneurs by
being developed through community initiatives and, while doing so, also to local
knowledge and resources. According to our interviewees, the PCR regulation helps to
expand the local support base for renewable energy projects, which facilitates the local
uptake of renewable energy (2.G). In addition, this can also help to distribute the benefits
of the tax regime in the area, potentially creating a collective benefit (2.H).
Nevertheless, there are again some serious constraints. Firstly, our interviews revealed that
finding enough participants within the zip code-rose-area is not in all areas self-evident
13 A business case of 5% is considered average.
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(2.I). For instance, due to the modest number of participants Grunneger Power had to
reduce the envisioned size of the PCR project (interview with Grunneger Power, 2015).
Secondly, the initiatives depend on the participation of citizens who also accept to switch
to the energy service company, which is contracted for the PCR project (2.J). Each PCR
project is administrated by one energy company, otherwise it becomes too much work and
too costly to administrate for the initiatives14. As Bergen Energie states: “the [PCR
designing] officials thought we could do business with all those energy service companies,
but that is an illusion: […] one operates this way, the other that way. You cannot expect [to
administer] that from all those initiatives, it is made way too complex.” (interview with
Bergen Energie, 2015) This condition makes the group of potential participants within the
zip code-rose even smaller.
Thirdly, some initiatives need to attune the project area according to the zip codes
adjacent to the selected rooftop for the PCR project (2.K). The area boundaries of the zip
code-rose can interfere with the boundaries which local actors consider more logical. This
might even obstruct the emergence of renewable energy systems in which the local scale
plays an important role (cf. Section 5.2). In the case of Bergen Energie, citizens with zip
codes of bordering municipalities are eligible to participate in the Bergen PCR project, while
Bergen Energie feels more closely related to citizens of their own municipality, of whom
some happen to live outside the zip code-rose: “This is insane, [the PCR policy designing
officials] haven’t thought about that. So now we have to communicate with citizens from
[the municipalities] Heiloo and Alkmaar, while people from [our municipality] Bergen
cannot participate in [the PCR project] Van der Oord.” (interview with Bergen Energie,
2015) The communication with citizens outside of the municipality boundaries complicates
the development of this PCR project. Moreover, this frustrates the inclusion of local parties
and thus, the adaptation to local conditions.
Finally, access to local resources is also rather complicated with, especially, misfits
occurring between the work conducted by community initiatives and the wider institutional
context, notably municipalities (2.L). To illustrate: “At the municipality, which is politically
benevolent, the officials are reluctant since [the PCR project] is not going fast enough and
the projects do not fit with the existing procedures and regulations.” (Interview with
Bergen Energie, 2015) Another example is the allocation of a PCR project in the
municipality, which may cause intense discussions. In the case of Bergen Energie, the
municipality first struggled to find out whether or not a building act was needed for solar
panels on the selected piece of municipal wasteland. The municipality then issued the
building act even before the province could have its say on the issue in the light of its
14 A nationally operating commercial energy initiative is developing a back-office system that can
deal more easily with a wide variety of energy service companies.
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environmental plan – which in turn caused discussion between the municipality and the
province and caused delay for Bergen Energie to develop the project. Notably, province
and municipality were disagreeing over whom was leading in making decisions on the
building act, which in turn was caused by a lack of regulatory clarity. This illustrates that the
PCR implies institutional innovation at the local and regional scale, explicitly in relation to
spatial planning. So, while links are being made to local – in this case regulatory –
resources, practice is showing that these links might also involve heavy struggles and
resistance.
Concluding, we see that the PCR regulation does increase the possibilities both for
community initiatives to develop projects and for projects to gain access to a local support
base of investors, participants and resources. Nevertheless, PCR-based projects are difficult
to realise for initiatives: in a socio-economic sense (regarding the business case, the pool of
potential participants and the contract with one energy service company), in a spatialphysical sense (regarding the restricted project area) and in an institutional sense
(regarding unadjusted procedures and regulations to area-based practices and a severe
administrative burden). This limits the amount and the success of local renewable energy
projects being developed under the PCR. The positive sign: in doing so, the PCR does
stimulate or even require initiatives to enhance their local social network and to contribute
to the socio-economic development of the local area.
5.5.3
Adapting the PCR Policy
The experiences with the PCR in practice have not gone unnoticed by the designers of
these regulations. This is also a result of interaction between community energy initiatives
and the Ministries of Economic Affairs and Finances who are responsible for the PCR policy
design. The initiatives communicated their struggles to apply the PCR through posts on the
platform ‘Hier Opgewekt’ (Hier Opgewekt, 2016a), on blogs and in newspapers, letters to
the Ministry Economic Affairs in which they stated a list of problems they encountered in
the development of a local PCR-based project (Bergen Energie, 2014), and lobby efforts via
influential contact and via political parties. Furthermore, a report with several exemplary
PCR business cases was sent to the Minister of Economic Affairs (Van Genugten, 2014) in
which experiences with field experts (juridical, housing corporations, governments)
illustrated the infeasibility of the PCR under prevailing conditions (Franken, 2014). At the
same time the Ministry had also consulted GroeneMorgenEnergie who had developed the
first PCR-based project and had table discussion with GroeneMorgenEnergie, DeRamplaan,
another initiative and the niche platforms ODE Decentraal (interviews with
MorgenGroeneEnergie 2015; DeRamplaan 2015). As a government official says: “We have
been in contact mostly about what went wrong in the application of the regulation”
(interview with EZ, 2016).
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The sharing of information leads to reconsideration of the PCR regulations and also
induced some adaptations to it. The first adaptations improved the business case for local
PCR-based projects with rather standard conditions (3.A). The tax-reduction was increased
from 9ct to 11ct per kWh, and the time period for the tax-reduction has increased from 10
to 15 years (Belastingdienst, 2016). While improving conditions, a PCR business case is still
only feasible due to many hours of volunteer work from the initiatives, which makes it a
limited adaptation.
The improved financial conditions can allow for the PCR to increase the number of
community initiatives and projects finding each other. This was also done by lowering some
administrative burdens. Firstly, a virtual meter is now accepted instead of an expensive
physical connection device for registration of the local energy uploaded to the electricity
network (3.B). This device needed to be located at the PCR site – often next to an existing
meter, which was cumbersome and costly in comparison to the PCR project size. Secondly,
the share of participating small entrepreneurs in a PCR project is allowed to increase from
15% to 20% (3.C). This means that more citizens with a company at home can participate in
a project, which makes it slightly easier for an initiative to find sufficient participants within
the area boundaries of the zip code-rose. This adaptation also explicitly means to adapt the
regulation to diverse local socio-economic conditions where sometimes small
entrepreneurs with their knowledge and network play important roles in community
initiatives.
We, therefore, conclude that the local PCR-based project experiences triggered small
adaptations in PCR policy conditions. These adaptations give initiatives more leeway to
develop projects and therefore increase opportunities for local energy projects.
Nevertheless, the adaptations remain modest and the design of the PCR is still not closely
attuned to the initiatives’ local renewable energy practices.
5.5.4
Adaptation of Energy Policy to Area-based Energy Practices
Apart from adaptations to the PCR policy, we also found evidence that the experiences
with the PCR are resulting in discussions upon wider energy policies. These discussions also
explicitly involve considerations upon how energy policies can further facilitate local
initiatives (4.A). To illustrate, as a governance actor states: “[the experience with PCRbased projects] gave an incentive to look better at how initiatives can be stimulated and
facilitated better.” (Interview with Ministry EZ, 2016). In addition, governance actors
started to support the initiatives with extra information based on the PCR experiences
(4.B): “We developed a web page with information, handled Q&A internally, gave various
lectures and gave support to Hier Opgewekt [platform for renewable energy initiatives].”
(Interview with Agency RVO, 2016) Even governance actors, such as Municipalities, energy
companies and Provinces, who were not involved in the PCR policy design indicate they are
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learning about what is institutionally and organisationally needed for the accommodation
of local renewable energy projects. These are largely induced by the experiences with PCRbased projects highlighting a misfit between existing procedures and regulations and the
area-based energy practices developed. The result is that existing organisation skills and
capabilities of governance actors and energy actors are being challenged; i.e. how to deal
with community energy initiatives is also a learning process for them (4.C). Notably, new
aspects such as the financial inclusion of citizens, voluntary based organisations and the
negotiations with land owners all urge for new organisational skills for municipalities and
energy companies. In response, the national government is also actively promoting more
local and regional governance approaches focussed on the development of such skills
(Interview with Association VNG, 2016) (4.D). One example is a national program for
municipalities on “regional approaches, in which [energy] cooperatives play a role.” (ibid.)
The area-based practices induced by the PCR are resulting in a gradual process of
reconsideration and change of both national energy policies and institutional responses by
municipalities and energy companies. These area-based practices are thus showing
themselves to be a trigger for policy change and are indeed tools to adapt existing energy
policies and regulations to local conditions. This process of adaptation is, admittedly, still
modest. Nevertheless, it is also important to note that the process of finding an improved
fit between the changing energy system and local communities and places is a long-term
learning process. The cases we studied also show an ongoing learning curve: the areabased practices are still being improved. To illustrate, the studied community energy
initiatives indicated in the interviews that they learned about the importance of attuning
the design of their PCR-based projects to local conditions in their communities. Notably,
the initiatives found that activating local knowledge, commitment and resources was
crucial to proceed with PCR projects in the face of modest returns on investment (4.E).
Furthermore, the initiatives work together with many other local other actors, such as the
municipality, citizens and other initiatives, to share lessons and learn from each other’s
expertise (4.F). Sharing lessons helped the initiatives to balance all kinds of project
variables: creating business cases and comparing the risks and feasibility of an SDE-based
project and/or PCR-based project under different project conditions such as the scale of
the project, runtime, number of participating citizens and future electricity price
developments. By doing so, the initiatives are learning to become professional in
developing local renewable energy projects. Hence, the initiatives are pioneering not only
themselves, but also urge other actors, such as the municipality and citizens, to learn and
act outside of their comfort zone. As a result, the learning taking place at a local level
within area-based practices continues to improve awareness of how to embed energy
projects to local communities and places. It is a process that, if the dialogue between
initiatives and (national) governance actors also continues, might well facilitate an
improved fit between the changing energy system and local communities and places.
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PCR Case Study Findings
1.

Encouraging Area-based Practices - On Paper

1.A

PCR requires participants to live within the area of the local zip code-rose

1.B

Enables the use of another rooftop in the local community

1.C

PCR extends tax reduction from individuals to a community group

1.D

Encourages developing area-based practices in which local parties share (im)material
costs and benefits of renewable energy innovation
Detailed administrative PCR policy conditions necessitate local administrative innovation,
which is partly dependent on the commitment, time and expertise of various actors in
the community
A PCR-based project links together a good number of local citizens to one energy
distribution company, which can contribute to the emergence of more area-based
energy distribution companies

1.E
1.F

2.

Encouraging Area-based Practices - In Practice

2.A

The detailed administrative PCR conditions make the PCR complicated to apply

2.B

2.D

The administrative issues and project promotions cost a lot of volunteer time and
burden the organisational resources
A PCR-based project requires quite some financial pre-investments, which burden the
financial resources
PCR business case is meagre (even after adaptation of the PCR)

2.E

PCR-based project realisation takes too much time (much more than participants expect)

2.F

Arguably, the PCR keeps these initiatives in between amateur pioneering and
professional organisations
PCR helps to expand local support base for low carbon projects, which facilitates local
uptake of renewable energy
PCR can help to distribute the benefits of the tax regime in the area, potentially creating
a collective benefit
Finding enough participants within the zip code-rose-area is not in all areas self-evident

2.C

2.G
2.H
2.I
2.J
2.K
2.L

Initiatives depend on the participation of citizens who also accept to switch to the
energy service company, which is contracted for the PCR project
Some initiatives need to attune the project area according to the zip codes adjacent to
the selected rooftop for the PCR project
Access to local resources is also rather complicated with, especially, misfits occurring
between the work conducted by community initiatives and the wider institutional
context, notably municipalities

3.

Adapting the PCR Policy

3.A

Improved the business case for local PCR-based projects with rather standard conditions,
but still with many hours volunteer work
Virtual meter is now accepted instead of an expensive physical connection device for
registration of the local energy uploaded to the electricity network
Larger share of small entrepreneurs is now accepted as PCR participant

3.B
3.C
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4.

Adaptation of Energy Policy to Area-based Energy Practices

4.A

Considerations upon how energy policies can further facilitate local initiatives

4.B

Governance actors started to support initiatives with extra information on the PCR (web
page with Q&A, lectures, etc.)
Existing organisation skills and capabilities of governance actors and energy actors are
being challenged; i.e. how to deal with community energy initiatives is also a learning
process for them
National government is also actively promoting more local and regional governance
approaches focussed on the development of such skills
Initiatives found that activating local knowledge, commitment and resources was crucial
to proceed with PCR projects in the face of modest returns on investment
Initiatives work together with many other local other actors, such as the municipality,
citizens and other initiatives, to share lessons and learn from each other’s expertise

4.C
4.D
4.E
4.F

Table 8: Overview of PCR Case Study Findings

5.6 Conclusions
The rising share of renewable energy in the energy mix is creating an increased impact on
our physical and socio-economic contexts in which renewable energy projects become
manifest. This not only requires vast amounts of space and a risk of creating societal
resistance to such projects. Also, it offers opportunities for (local) communities using
renewable energy projects as social or economic opportunities. The result is an argument
for energy transition policies that can promote locally embedded energy projects that have
direct benefits for the communities involved. The Dutch PCR policy is an example of such a
policy by targeting specifically community energy initiatives.
The PCR is a tool that clearly reflects an intention of bringing the innovations in our energy
system and local communities closer together. The PCR improves opportunities for
community initiatives to develop renewable energy projects and is especially able to
activate investments by those without having a roof or field to use for electricity
production. The PCR also increases access of renewable energy projects to communities
and their resources. Mostly, it is within the context of existing community energy initiatives
that projects are being developed by community volunteers, on the roofs of small local
companies or organizations and with investments by citizens and small entrepreneurs.
Despite these results, the PCR does not seem to be a mayor game-changer. The number of
projects started remains modest and practice shows that working with the PCR is both
complex and shows fairly limited local benefits. Most of all, the PCR seems to be merely a
step in the right direction.
The direction the PCR points towards, however, is promising. The PCR might not have been
a serious game changer in the number of local projects started in the Netherlands. What it
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has done is to induce local innovation in the development of both community energy
initiatives and small local renewable energy projects. This innovation might be its most
promising result. For one, it is innovation that the communities themselves can internalize
and use for future projects. Secondly, it is innovation that these initiatives share amongst
each other and that have also created a process of learning and adaptation for the
municipalities and energy companies that work with these initiatives. Finally, the areabased practices which create and are recreated by this innovation are also influencing
national energy policies. The PCR itself was adapted in response to local problems
encountered, while national governance actors are also considering the lessons now
learned at a local level. Mostly, then, the PCR is an example of the kind of institutional
innovation we need to engage with. At least, if we aim to connect changes in the energy
system to the communities and places in which such changes are also becoming manifest.
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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
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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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7 DISCUSSION AND RECOMMENDATIONS
This chapter reflects on the thesis and discusses the overall research findings. The chapter
starts with a discussion of the implications of this research for spatial planning and public
policy. The chapter includes a discussion of the research methods and findings and
provides suggestions for follow-up research. This discussion and recommendations place
the research in a broader context and shed light on the wider relevance of the thesis both
for academia and practice.

7.1 Implications for spatial planning and public policy
There are three reasons why the findings of this thesis are valuable for spatial planners and
policymakers who aim to pursue energy transition. Firstly, the findings inform the design of
spatial plans and policies that aim to stimulate the spread and upscaling of area-based
energy practices. Secondly, the findings inform the design of spatial plans and policies that
anticipate the changing relationship between energy and space due to the uptake of
renewables and the swift rise of local energy initiatives. Thirdly, the findings illustrate the
importance of ongoing learning and adaptive approaches for spatial planning and
policymaking in the context of energy transition. The following subsections address these
three points, including a suggestion for institutional design supporting energy transition
based on common grounds.
7.1.1
Implications for the spreading and upscaling area-based energy practices
In the last decade, European and Dutch energy transition policies have mainly targeted
increasing the share of renewable energy in the total energy mix, energy conservation and
low carbon technologies (European Commission, 2014; SER, 2013). To reach these goals,
various policy instruments are being used, among which subsidies and fiscal incentives can
be considered major components. However, this research shows that the pursuit of energy
transition not only concerns innovation in the energy system, but also about innovations in
many other sectors and domains, such as agriculture, the economy, in the role of citizen,
and the government. For innovative 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 may remain isolated. Such innovation cannot make use of activated links to
spread and upscale throughout society (Chapter 4). This research provides an argument for
energy transition policies to stimulate system interaction starting from the local scale in
order to engender co-evolutionary processes and energy transition. It also suggests that to
promote new system interactions, more integrated and area-based approaches towards
energy transition policy would be beneficial.
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The findings of this research indicate that energy transition would benefit from the
integration of energy transition policy with other policy fields in order to improve the
effectiveness of energy transition policy and to facilitate system interaction. Energy
transition policy goals could well be intertwined with sustainability goals in other policy
fields. These findings support the recommendations of De Roo (2003) and Zuidema (2017),
who argued that in order to achieve integration: 1) integrated approaches are needed, for
which policy fields and departments should develop coordinated policies, 2) spatial
interventions and planning strategies need to be considered in their contexts and spatial
surroundings, and 3) in addition to general, centralised policies, area-based site-specific
policies need to be developed. One policy example that intends to comply with these
recommendations and which could prove beneficial for energy transition is the new Dutch
Environmental and Planning Act (Omgevingswet), which aims to simplify and combine
sevral environmental laws (Ministerie van Infrastructuur en Milieu, 2017). From 2021 on,
this law will provide an integrated policy framework for spatial projects, with the aim to
give certainty to initiatives and project developers, while leaving space for local infill of the
policy conditions.
7.1.2
Implications for connecting energy and space
Energy production and consumption relate to the characteristics of an area, such as the
natural resource mix and local communities. The interdependence between energy and
space is changing due to the uptake of renewables and the swift rise of low carbon energy
initiatives, but it is still rather uncertain how this interdependence will evolve. The research
findings suggest that the design of area-based plans and policies should allow for
adaptation to shifting interdependences between energy and space.
The findings of the desk research into historical and emerging energy transitions illustrate
two recurring changes in the relationship between energy and space in the energy
landscape: (1) the interaction of the energy system with other physical and social systems
changes and (2) the predominant scale at which the energy system is in an interdependent
relationship with its contexts also changes (Chapter 3). Desk research indicates that in the
pre-industrial energy landscape, energy resources such as wind, water and wood were
mostly used close to the location of harvest through windmills, watermills and fire stoves.
By contrast, in fossil fuel-based energy landscapes, energy resources such as oil and gas are
often transported over large distances before they are used. In emerging low carbon
energy landscapes, energy resources such as wind, biomass and solar will again be
harvested and used more according to characteristics of the local context. Thus, the areabased research approach highlights that a shift in the energy system changes the
interaction paths within contextual systems, such as the bio-physical system (land uses),
economic system (socioeconomic relationships) and governance system (e.g. community,
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market or state-oriented), as well as the predominance of the local scale for the coevolutionary development of the energy system in an interdependent relationship with the
contextual systems.
These findings illustrate that the design of area-based plans and policies should allow for
adaptation to shifts in the interdependences between energy and space. In the context of
energy use and production, spatial plans and policies could allow for changes in, for
example, land use (e.g. mixed land use that include solar PV panels), socioeconomic
relationships (e.g. community resource exchange) and governance approaches (e.g. local
self-governance). Policies that allow for such changes could help to foster innovative areabased low carbon practices and, by doing so, stimulate energy transition.
7.1.3
Implications for connecting energy and institutions
Finally, the findings of this research show that monitoring and ongoing learning from
innovative energy practices can inform policy innovation that supports energy transition
(Chapter 5). To do so successfully, this research argues that adaptive approaches that are
both flexible and robust are needed. The following develops this argument in more detail.
Observing the developments in Dutch energy practice over the years of this research
project, several developments became apparent that could be well supported by spatial
planning and policy innovation. The initiatives were creating institutional networks that
supported new initiatives to become viable and that helped to mainstream area-based
energy practices. One example of these institutional networks is the national platform
called Hier Opgewekt, which also monitors initiatives (Hier Opgewekt, 2016b). This
platform shares best practices, and various energy initiatives support each other in
overcoming project hurdles. These networks are even branching out to an international
scale, with the Cooperatives Europe being a good example of a European platform for best
practices (Cooperatives Europe, 2015). Other examples in the Netherlands that
demonstrate institutional networks on various spatial scales include, on a local scale, the
conventional energy distribution company Enexis which is supporting local energy
initiatives with their Buurkracht programme (Enexis Group, 2017). In addition, the
municipality of Groningen is cooperating with the local energy initiative Grunneger Power
to develop a solar PV field next to the motorway (Grunneger Power, 2017). On a regional
scale, various initiatives are creating regional umbrella organisations to support new local
energy initiatives to become viable, and regional energy companies to supply renewable
energy to regional members, such as GrEK and Energie VanOns (Energie VanOns, 2018;
GrEK, 2018).
Furthermore, the Province of Groningen, which used to be reluctant to approve wind park
projects, is now supporting the development of many kinds of bottom-up wind initiatives
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that build upon synergies within their local contexts (RTV Noord, 2017). Often, these
institutional contributions to low carbon innovation remain unnoticed in policy reports and
only the relatively small contributions of local energy initiatives to energy transition in
terms of kWh and MW are mentioned. However, this thesis argues that the development
of institutional networks that support the use of new interaction pathways is paramount
for mainstreaming low carbon energy practices. The challenge is to link these
developments to spatial planning and policymaking in order to support the mainstreaming
of area-based energy practices.
To achieve this, this research argues that more adaptive planning and policy approaches
that are able to adapt to contextual changes (flexibility) and able to remain a coherent
whole (robustness) (De Roo, 2012) are needed. Approaches that are both flexible and
robust can support innovative energy practices to become viable, which will be beneficial
to energy transition (see also Chapter 2). Continuity in planning and policy conditions,
which refers to robustness, makes the risks for initiatives and developers smaller and,
therefore, can facilitate the spread and upscaling of low carbon energy practices.
Continuity also implies that the directions of low carbon developments become more
apparent. However, in the Netherlands, some energy policies are too robust and inhibit
innovation, such as the Gas and Electricity Law – although recently some promising
changes were made (Van Santen & Van der Walle, 2018) – while certain energy transition
policies do not provide sufficient continuity for longer term projects, such as the SDE+,
which constrains biomass projects due to its annual adjustments in the funding scheme’s
coverage (Meijer, 2008; Smink, Negro, Niesten, & Hekkert, 2015). In general, energy
transition policies tend to change rather frequently, which constrains the spreading and
upscaling of best practices (Chapter 5). A well-known exception is the feed-in tariff for
renewable energy generation in Germany. This provides long-term continuity for initiatives,
allowing them to prosper, although the policy may not refrain the energy system from a
lock-in situation in the long run (Nordensvärd & Urban, 2015).
In addition to robustness, flexibility in spatial plans and policies is also important for
innovative energy practices to become viable and mainstream. For example, by removing
policy conditions that constrain innovative energy practices or by extending coverage in
order to include new practices, these can become viable and in the long run also engender
a new transition pathway. By monitoring and learning from initiatives, the design of spatial
plans and policies could become increasingly based on low carbon practices that have
proven to be viable and successfully embedded in their surroundings. In recent policy
innovation concerning energy transition, several initiatives have been involved, including
the adaptation of the new postcode-rose regulation (PCR) to some extent to area-based
practices (see Chapter 5). Such flexibility in the policy design can be met if spatial planners
and policymakers are in tune with the needs of innovative practices. Thus, the challenge for
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spatial planners and policymakers is to monitor upcoming trends and learn from innovative
practices, in order to be able to support promising transition pathways with spatial plans
and policies. It is in such energy transitions that the energy system evolves, with the
governance system co-evolving alongside.
7.1.4
Implications for supporting area-based institutional networks
A promising direction in which innovative practices, spatial planning and public policy may
co-evolve might be the following. The institutional networks that initiatives develop (see
Section 7.1.3 above), start to show some area-based institutional capacity to accommodate
renewable energy based on common grounds. These area-based institutional networks
enhance citizens’ agency in relation to energy as a common good and can contribute to
regional resilience. In this context, regional resilience refers to the capacity of a region to
adapt to the pressure of integrating renewable energy into the physical and socioeconomic
landscape while retaining liveability and a sense of regional identity. At the same time it
also refers to a region’s capacity to seize the opportunities renewable energy offers to
transform the region, thereby increasing liveability and regional identity (Zuidema & de
Boer, 2017). Nevertheless, to guide a region towards resilience in the long term, the
informal structures of area-based institutional networks may need some support from
democratic institutional structures in order to legitimise area-based energy governance.
This concerns the question of how the area-based institutional networks might be
anchored to a democratic institutional structure, such as the municipality, province or the
Dutch Water Authorities. The latter serve as a good example, since they are democratically
chosen, area-based government bodies charged with managing and monitoring waterways,
water levels, water quality, dykes, wastewater treatment, and climate change adaptation in
their respective regions and in close cooperation with other actors (Unie van
Waterschappen, 2018). As in this case of water, the energy issue requires long-term
attention and sensitivity. It requires a community of experts who can manage and monitor
the energy landscape and operate in close cooperation with other actors. With
experimental structures such as ‘urban transition labs’ and ‘urban living labs’ (Nevens et al.,
2013; Voytenko, McCormick, Evans, & Schliwa, 2016), legitimacy may be more at risk.
Arguably, energy transition can learn from the experience of the Dutch Water Authorities
in dealing with area-based challenges democratically.
Area-based institutional structures also represent a decentralised approach to energy
transition that can complement the national energy strategy. This approach explicitly fits
with present explorations of what are called ‘regional energy strategies’ by the Association
of Dutch Municipalities in collaboration with three Ministries, the Dutch Water Authorities
and the Association of Dutch Provinces (VNG, 2018). This exploration already allowed the
drawing of lessons from successful regions and identified common needs within energy
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regions (Schuurs & Schwencke, 2017). These lessons, and also this thesis, might help to
kick-start the institutional design of democratic area-based institutional structures that
support the integration of innovative low carbon practices within the energy landscape
and, by doing so, generate integrated energy landscapes

7.2 Discussion of methods and findings
This section discusses the methods and findings of this research, which was introduced in
Chapter 1 as an interpretive qualitative inquiry of multiple case studies. The section
discusses the area-based research approach we developed for this interpretive inquiry and
then considers the benefits and limitations of this inquiry. Section 7.3 completes this
reflection with suggestions for follow-up research.
The area-based research approach developed for this study adds a spatial dimension to the
study of energy transition phenomena. The area-based approach facilitated the
operationalisation and contextualisation of some rather abstract concepts from transitions
research, such as ‘niche’ and ‘co-evolution’. In Chapter 3, the area-based research
approach facilitated the contextualisation of co-evolution by studying three generations of
energy landscapes from a more global time perspective. In Chapters 2 and 4 the approach
facilitated the contextualisation of niche innovation and it spread and upscaling by
analysing local energy initiatives in their spatial contexts at one moment in time. In Chapter
5, the area-based research approach helped to contextualise co-adaptation by identifying
how energy transition policy adapts to area-based energy practices. While theories and
perspectives are meant to provide coherent explanations for observed phenomena, the
operationalisation of the concepts should facilitate finding evidence for assumptions and
hypotheses that follow from these theories and perspectives (Thagard 2004). Indeed, the
area-based research approach allowed us to gather empirical evidence that facilitated the
interpretation of energy transition phenomena. More specifically, the approach facilitated
the interpretation of the contribution of local energy initiatives to energy transition by
relating the links of the initiatives to their spatial contexts at one moment of time within
the longer time frame of energy transition over years or decades of time.
The findings may have been more significant if it had been possible, within the time frame
of this research, to conduct a longitudinal analysis of local energy initiatives, as well as a
longitudinal analysis of actors and artefacts in their contexts. This could have provided
evidence for the contribution of initiatives to energy transition from both a temporal and
area-based perspective. For the present, the historical development of only two cases was
analysed in preparing the research for Chapter 4. This analysis showed how the cases of
Grunneger Power and Windvogel, which have activated additional links in their area-based
niche over the years, spread and upscaled in the energy landscape over time. Both
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initiatives enlarged the scope of their initiative (the number of low carbon activities
increased) and they also developed institutionally (their practices are embedded in policies
and in other initiatives), while Windvogel also spread geographically. This longitudinal
perspective provides evidence for the impact of the initiatives on the context, and thus
shows that the initiatives contributed to energy transition by generating transition
dynamics. While this thesis interpreted the contribution of the initiatives’ links and
interaction pathways to energy transition, a longitudinal analysis could have provided
detailed evidence of how the links and interaction pathways impact on their contexts and
contribute to transition.
The multiple case studies for this research were selected within the territory of the
Netherlands. Consequently, the case studies provide examples of energy initiatives in
rather densely populated peri-urban and urban areas, in which energy transition is
progressing rather slowly (the share of renewables in the total energy mix in the
Netherlands is at the bottom of the list of EU countries; Eurostat, 2016). The Dutch case
studies differ in many respects, such as organisational form, location and renewable energy
sources in order to cover a wide variety of energy initiatives. In order to verify whether
local energy initiatives in other countries, including remote areas, are also linking with
actors and artefacts in area-based niches, we conducted an international scan of local
energy initiatives. This scan showed that all these initiatives create physical and
socioeconomic synergies with their contexts, indicating that initiatives in different spatial
contexts are also activating area-based niches. This finding enhances the transferability of
research findings to spatial contexts other than the densely populated Netherlands.
The operationalisation of the energy landscape into six systems and four scales facilitated
the interpretation of the impact of the initiatives on their contexts. Figure 16 above shows
how the classification resulted in obvious differences between the aggregated artefactactor network figures – each initiative links differently with its context. Possibly, a
classification into more than six systems might have provided evidence for additional
differences between the network figures of the initiatives; for example, by differentiating
within the (bio)physical system between water, agriculture and ecology. The advantage of
doing this would depend on the goal of the research. For this research, the level of detail
might have obscured the identification of interaction pathways.
Other existing operationalisations of the energy landscape focus more on the physical
aspects. For example, the concept has already been used to describe landscapes physically
imprinted by the energy system, such as an energy landscape dominated by wind farms, or
an energy landscape where coal, fossil oil or natural gas are extracted from the physical
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landscape (Bridge et al., 2013; Pasqualetti, 2011; Thayer & Freeman, 1987).15 Other
extended conceptualisations of energy landscapes can be found in the work of, for
example, Stoeglehner et al. (2016) and Stremke and Van den Dobbelsteen (2012). In this
research project, the energy landscape concept was enriched further with our perspective
on the landscape as a complex system. The landscape provides us with a lens to see how
the energy system is intertwined and interacts with many alternative systems.
The methods of data processing with the analysis software ATLAS.ti and the mapping of the
initiatives’ artefact-actor networks onto abstract representations of energy landscapes
helped to make the interpretation of data both transparent and reproducible. Interview
transcripts were coded manually in ATLAS.ti on the basis of a system of codes that was
generated specifically for this research. The links with actors and artefacts that were
identified, were classified according to the six systems and four scales of the energy
landscape that this research distinguished. While other researchers might interpret the
way the actors and artefacts fit in the categories slightly differently, the classification does
generate evidence for the linking of initiatives with their spatial contexts, which contributes
to the robustness of the findings. Our innovative research methods helped to find evidence
of a relationship between renewable energy practices and spatial contexts; of the kind of
links initiatives have with artefacts and actors; and of the type of interaction pathways that
can help to engender energy transition.

7.3 Recommendations for follow-up research
While designing the research, many research designs passed the review; based on this
research, the following suggestions are regarded valuable for follow-up research.
Firstly, it may be fruitful to conduct a longitudinal study of local energy initiatives and their
contexts, as mentioned in the previous section. A longitudinal study allows for an analysis
of the impact of the initiatives on their contexts and their contribution to the
transformation of the energy landscape. This may provide additional insight into the
upscaling and spread of initiatives, and into the question of whether initiatives become
transformative agents in the sense that the theory advocates (Berkes, 2009; Nevens et al.,
2013; Westley et al., 2013). However, as this thesis developed the research framework and
conceptual model for studying these initiatives, a longitudinal study was not feasible. For a
long-term analysis of the role of initiatives in historical and emerging energy transitions,
the study by Hölsgens (2016) might be used as a starting point. This study conducted a
15 In geography, the first appearance of the concept of ‘energy landscape’ was arguably the wind energy
landscape by Thayer and Freeman (1987). Outside the field of geography, the concept was first used to describe
the effect of shade from horticulture, in terms of high- or low-energy landscapes, on conserving energy in homes
(Buffington, 1979). Since the 1980s, it has been used in protein physics to describe the energetics of protein
folding as an energy landscape (Bryngelson et al., 1995).
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thorough long-term analysis of the sustainability challenges and economic vulnerabilities of
energy systems in history.
Secondly, for a more precise interpretation of the relative contribution of local low carbon
energy initiatives to energy transition, alongside to contributions by other energy initiatives
and other energy practices, an international comparison of local energy initiatives with
other initiatives and organisations seems promising. To do so, the artefact-actor network
mapping research method would help to compare the interaction paths that the initiatives
and organisations create in the energy landscape and thereby allow the interpretation of
their relative adverse contribution to energy transition. An adverse contribution might be
the absence of new interaction paths and/or interaction paths in which the energy system
predominates at a certain scale.
Thirdly, to shed light on the relative importance of contextual conditions on the
development of local energy initiatives, a comparison of local energy initiatives from
different countries and a comparison of initiatives in different time periods would be
beneficial. Countries and time periods have different (bio)physical, socioeconomic and
institutional conditions, which help to clarify the relative importance of contextual
conditions.
Fourthly, the research findings could be strengthened by a quantitative analysis of data
from databases on low carbon energy projects by energy initiatives, such as that of the Hier
Opgewekt platform, with data on citizen collectives, and of Dutch Ministries, with data on
subsidies to various kinds of energy initiatives. If there is data on the location, size and
participants in the low carbon energy projects of the energy initiatives, the share of energy
initiatives activating area-based niches could be inferred. If there is data on the actors and
artefacts involved in enabling the low carbon energy projects of the energy initiatives, the
links of the energy initiatives with their contexts could be mapped onto the systems and
scales of the energy landscape and compared. A comparison of the linkage patterns in
different categories of initiatives could enable an inference of the kind of system
interaction a certain category of initiative would trigger. For example, bio-energy initiatives
could show a linkage pattern activating strong system interaction between the bio-physical
and economic systems, while a citizen solar collective might trigger strong interaction
between the community and governance systems. Such quantitative analyses would help
to enrich the research findings of this thesis with statistically supported inferences.
Finally, it may be worthwhile to improve the operationalisation of co-adaptation for
transitions research. In such research, the process of co-adaptation tends to be overlooked
and societal dynamics are analysed in terms of co-evolution. This research indicated that
some transition phenomena (such as policy adaptation to niche practices in Chapter 5) can
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be very well studied in terms of co-adaptation rather than co-evolution. The focus on coevolution may stem from the fact that the evolution of physical systems, such as
ecosystems, have been studied as isolated small-scale systems which can reach tipping
points easily and transform rapidly (e.g. Marten Scheffer, Carpenter, Dakos, & van Nes,
2015). Theory on such transformation processes has inspired scholars to apply the concept
of co-evolution to social systems as an analogy, but the concept appears to be applied
rather loosely. Possibly, transitions research could be informed by rather recent
developments in evolutionary biology (see e.g. Jablonka and Lamb (2005) and Odling Smee
et al. (2003)).
The suggestions for follow-up research show that this thesis has provided useful insights
and starting points to further improve transitions research. The innovative methods
developed can be applied in subsequent empirical research. The area-based research
approach to energy transition revealed that the interdependence between low carbon
practices (such as those of local energy initiatives) and their spatial contexts contributes to
energy transition – the kind of links and interaction pathways that initiatives activate in the
energy landscape can engender transition. Spatial planners and policymakers may benefit
from these insights in their fostering of energy transition.
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SUMMARY
An area-based research approach to energy transition
The subject of this thesis is the transition of the energy system in its context. While at first
glance energy transition is a technical and financial challenge focused on investments in
innovative low carbon technologies and initiatives that increase energy saving and
renewable energy production, the actual challenge of pursuing a sustainable energy system
is multifaceted. Energy transition is a complex and often long-term transformation process.
It not only concerns innovation of the energy system, but also innovation in many other
sectors and domains, such as agriculture, the economy, community and government. To
actually contribute to energy transition, low carbon innovation needs to be linked to
communities, economies, ecosystems, infrastructure and governance systems. Initiatives
with innovative practices that create and activate 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 interpretation of such transition phenomena,
this thesis set itself the following research objective:
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.
An area-based perspective on energy transition may provide new explanations for certain
transition phenomena, such as the spreading and upscaling of sustainable innovations,
which are not yet well understood. Often, research on societal transitions is based on
rather recent theoretical perspectives. In the literature on societal transitions various
concept have limited empirical support. Geographers have indicated that a geographic
perspective may provide explanations for certain transition phenomena. To fill this
research gap, this study adds an area-based approach to transitions research. While
transitions research focuses on dynamic and temporal processes, the area-based approach
is not dynamic, but does create a bridge to the dynamics of transition. Thereby, this study
contributes to literature on societal transitions, both with empirically supported arguments
and theory development.
In Chapter 3, this research interprets the shifting relationship between energy and space in
the generation of energy landscapes within a time frame of centuries. In Chapters 2, 3 and
4, it interprets the presence of transition phenomena in an energy landscape by analysing
snapshots of local energy initiatives in a specific context and at one moment in time. In
Chapter 5, it interprets the occurrence of co-adaptation over a few years. In particular, the
focus of this thesis is on the area-specific links of local energy initiatives; that is, on how
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initiatives interact with their area in physical, socioeconomic and institutional senses at one
moment in time.
The area-based research approach developed for this study integrates research domains
from spatial planning (area-based planning) and transitions research (complex systems;
multilevel perspective on innovation) into one theoretical framework, and makes use of a
conceptual model focused on local energy initiatives, area-based niches and the notion of
the energy landscape. The three key concepts of this thesis are 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 implications of transition phenomena on several scales.
The research approach stimulated the development of an innovative research method:
mapping artefact-actor networks onto graphic representations of energy landscapes.
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 and where. 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.
The contribution of local energy initiatives to energy transition
The findings showed that the links of niche initiatives with their contexts create new
interaction pathways between the systems and scales of the energy landscape. 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 created new interaction paths in the energy
landscape within and across the six systems, and within and across the four scales. These
new interaction pathways are potential starting points of co-evolution. Without such
interaction pathways, no co-evolution is possible in the energy landscape. In this research,
the identification of new interaction pathways forms 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 could be analysed with the help of a
longitudinal study; for example, by analysing the impact of new interaction pathways on
the energy landscape over several years.
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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) the 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.
Implications for spatial planning and public policy
There are three reasons why the findings of this thesis are valuable for spatial planners and
policymakers who aim to pursue energy transition. Firstly, the findings inform the design of
spatial plans and policies that aim to stimulate the spreading and upscaling of area-based
energy practices. Chapter 4 showed that for innovative 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. The research provides an argument for energy
transition policies to stimulate system interaction starting from the local scale in order to
engender co-evolutionary processes and energy transition. To promote new system
interactions, the research suggests that more integrated and area-based approaches to
energy transition policy would be beneficial. For example, energy transition policy goals
could be better intertwined with the sustainability goals of other policy fields. A focus on
system interaction would improve the effectiveness of energy transition policy.
Secondly, the findings inform the design of spatial plans and policies that anticipate the
changing relationship between energy and space due to the uptake of renewables and the
rapid rise of local energy initiatives. In Chapter 3, the findings of the desk research into
historical and emerging energy transitions highlighted that a shift in the energy system
changes the interaction paths within contextual systems, such as the biophysical
environment (land uses), the economy (socioeconomic relationships) and the governance
system (e.g. community, market or state oriented), affecting the predominance of the local
scale in the performance of the energy system in relation to contextual systems. These
findings illustrate that the design of area-based plans and policies should allow for
adaptation to shifts in the interdependences between energy and space. In the context of
energy use and production, spatial plans and policies could allow for changes in, for
example, land use (e.g. mixed land use that include solar PV panels), socioeconomic
relationships (e.g. community resource exchange) and governance approaches (e.g. local
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self-governance). Policies that allow for such changes can help to foster innovative areabased low carbon practices and, by doing so, stimulate energy transition.
Thirdly, the findings of Chapter 5 showed that monitoring and ongoing learning from
innovative energy practices can inform policy innovation that supports energy transition.
Observing the developments in Dutch energy practice over the years of this research
project, several developments became apparent that could well be supported by spatial
plans and policy. The initiatives were creating institutional networks that supported new
initiatives to become viable and that helped to mainstream area-based energy practices.
Often, these institutional contributions to low carbon innovation remain unnoticed in
policy reports and only the relatively small contributions of local energy initiatives to
energy transition in terms of kWh and MW are mentioned. However, this thesis argued
that the development of institutional networks that support the use of new interaction
pathways is paramount for mainstreaming low carbon energy practices. This requires more
adaptive planning and policy approaches that are able to adapt to contextual changes
(flexibility) while remaining a coherent whole (robustness). Approaches that are both
flexible and robust can support innovative energy practices to become viable, as Chapter 2
showed, and this will be beneficial to energy transition. Thus, the challenge for spatial
planners and policymakers is to monitor upcoming trends and learn from innovative
practices, and thereby be able to support promising transition pathways with spatial plans
and policies. It is in such an energy transition process that the energy system evolves, with
the governance system co-evolving alongside.
A promising direction in which innovative practices, spatial planning and public policy may
co-evolve can be seen in the following. The institutional networks that initiatives are
developing start to show some area-based institutional capacity to accommodate
renewable energy based on common grounds. These area-based institutional networks
enhance citizens’ agency with respect to energy as common good and can contribute to
regional resilience. Nevertheless, to guide a region towards resilience for the long term, the
informal structures of area-based institutional networks may need support from
democratic institutional structures in order to legitimise area-based energy governance.
The Dutch Water Authorities serve as a good example, as they are democratically chosen,
area-based government bodies charged with managing waterways and climate change
adaptation in their regions, among other tasks, and they operate in close cooperation with
various actors. As in this case of water, the energy issue requires long-term attention and
sensitivity. It requires a community of experts who can manage and monitor the energy
landscape and operate in close cooperation with the various actors involved. With
experimental structures such as ‘urban transition labs’ and ‘urban living labs’ legitimacy
may be more at risk.
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Arguably, energy transition can learn from the experience of the Dutch Water Authorities
in dealing with area-based challenges democratically. Area-based institutional structures
also represent a decentralised approach to energy transition that can complement the
national energy strategy. This decentralised approach explicitly fits with present
explorations of what are called ‘regional energy strategies’ by the Association of Dutch
Municipalities, in collaboration with three Ministries, the Dutch Water Authorities and the
Association of Dutch Provinces. This exploration has already drawn lessons from successful
regions and identified common needs within energy regions. These lessons, and also this
thesis, might help to kick-start the institutional design of area-based institutional structures
that support the integration of innovative area-based energy practices within the energy
landscape and, by doing so, generate integrated energy landscapes.

163

164

SAMENVATTING
Een gebiedsgerichte onderzoekbenadering van energietransitie
Dit proefschrift gaat over transitie van het energiesysteem in zijn context. Alhoewel
energietransitie op het eerste gezicht een technische en financiële uitdaging is, gericht op
investeringen in innovatieve koolstofarme technologieën en initiatieven, is de werkelijke
uitdaging van een duurzaam energiesysteem veelzijdiger. Energietransitie is een complex
transformatieproces dat veelal op lange termijn speelt. Het gaat niet alleen om innovatie
van het energiesysteem, maar ook om innovaties in andere sectoren en domeinen. Vanuit
dit perspectief heeft koolstofarme innovatie baat bij verbinding aan de economie,
ecosystemen, infrastructuur, maatschappij en bestuur. Duurzame energie-initiatieven
kunnen verbindingen creëren en activeren met meerdere systemen en schaalniveau’s in
hun ruimtelijke context. Om onze interpretatie van dergelijke transitieverschijnselen te
verbeteren, stelt dit proefschrift zich het volgende onderzoeksdoel:
Een gebiedsgerichte onderzoeksaanpak ontwikkelen als startpunt voor het bestuderen van
energietransitie en deze aanpak gebruiken voor het interpreteren van de bijdrage van lokale
energie-initiatieven aan energietransitie.
Een gebiedsgericht perspectief op energietransitie kan nieuwe verklaringen geven voor
transitieverschijnselen die nog niet goed worden begrepen, zoals het verspreiden en
opschalen van duurzame innovaties. Onderzoek naar maatschappelijke transities is een
relatief jong onderzoeksgebied. In de literatuur is er nog beperkte empirische
onderbouwing voor diverse concepten. Geografen hebben aangegeven dat een geografisch
perspectieef verklaringen zou kunnen bieden voor bepaalde transitieverschijnselen. Dit
proefschrift beoogt deze onderzoeksleemte te dichten door transitieverschijnselen
emprisch te onderbouwen en bij te dragen aan theorievorming. Alhoewel
transitieonderzoek zich op dynamische en temporele processen richt, is de gebiedsgerichte
aanpak in dit proefschrift niet per se dynamisch, maar legt het wel een brug naar de
dynamiek van transities.
Dit onderzoek interpreteert in hoofdstuk 3 de veranderende relatie tussen energie en
ruimte in generaties van energielandschappen binnen een tijdsbestek van eeuwen.
Hoofdstuk 2, 3 en 4 interpreteren de aanwezigheid van transitieverschijnselen in een
energielandschap door snapshots van lokale energie-initiatieven context-specifiek te
analyseren op een moment in de tijd. En hoofdstuk 5 interpreteert het optreden van coadaptatie over een paar jaar. De focus van dit proefschrift ligt vooral op hoe lokale energieinitiatieven op een bepaald moment interacteren met hun omgeving, zowel fysiek, sociaaleconomisch als institutioneel.
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De gebiedsgerichte onderzoekbenadering integreert onderzoeksdomeinen van ruimtelijke
planning (gebiedsgerichte planning) en transitieonderzoek (complexe systemen,
multilevelperspectief op innovatie) in één theoretisch kader. Het conceptuele model
concentreert zich op lokale energie-initiatieven, gebiedsgerichte niches en het begrip
energielandschap. De drie kernbegrippen van dit proefschrift zijn genest: het lokale
energie-initiatief in de gebiedsgerichte niche als onderdeel van het energielandschap. De
voordelen van het bestuderen van drie geneste concepten en hun wederzijdse
afhankelijkheden is dat het een diepgaand inzicht geeft in de ruimtelijke implicaties van
transitieverschijnselen op verschillende schaalniveau’s.
Deze onderzoeksbenadering stimuleerde de ontwikkeling van een innovatieve
onderzoeksmethode. Het in kaart brengen van zowel actoren als artefacten in het
energielandschap genereert een informatief beeld van wie en wat gerelateerd is (en
beïnvloed wordt door een verandering in) het energiesysteem, hoe en waar. In
tegenstelling hiermee zou sociale netwerkanalyse - een veelgebruikte methode in de
sociale wetenschappen - alleen informatie kunnen achterhalen over wie verbonden zijn,
niet over wat (de artefacten), of over het hoe (de systemen en schaalniveau’s waar actoren
en artefacten deel van uitmaken), of over het waar (de locaties van de initiatieven, actoren
en artefacten). Met behulp van de artefact-actor netwerken konden we interpreteren hoe
initiatieven bijdragen aan energietransitie. De netwerken laten bijvoorbeeld zien hoe een
initiatief verbonden is aan de zonnepanelen op het dak van een schuur en aan de
energievoorziening van leden van de lokale gemeenschap.
De bijdrage van lokale energie-initiatieven aan energietransitie
De bevindingen toonden aan dat de verbindingen van niche-initiatieven met hun context
nieuwe interactiepaden creëren tussen de systemen en schaalniveau’s van het
energielandschap. Een interactiepad geeft weer hoe actoren en artefacten van
verschillende fysieke en sociale systemen en schaalniveau’s aan elkaar verbonden zijn. De
verbinden maken uitwisseling van informatie in het energielandschap mogelijk. Zodoende
kunnen koolstofarme praktijken ingebed raken in het energielandschap. Hoofdstuk 4 laat
zien dat dat de initiatieven nieuwe interactiepaden creëren in het energielandschap binnen
en tussen de zes systemen, en binnen en over de vier schaalniveau’s. Deze nieuwe
interactiepaden zijn mogelijke uitgangspunten voor co-evolutie. Zonder dergelijke
interactiepaden is er geen co-evolutie mogelijk in het energielandschap. De identificatie
van nieuwe interactiepaden vormt voor dit onderzoek een brug tussen de a-temporele
analyse van gebiedsspecifieke links en de interpretatie van beginpunten voor co-evolutie.
In volgend onderzoek zouden de co-evolutionaire processen kunnen worden geanalyseerd
met behulp van een longitudinale studie. Bijvoorbeeld door de impact van nieuwe
interactiepaden op het energielandschap gedurende meerdere jaren te analyseren.
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De empirische onderzoeksresultaten van dit proefschrift laten vier manieren zien waarop
lokale energie-initiatieven het energielandschap veranderen en zo bijdragen aan de
energietransitie. De bevindingen tonen aan dat de gebiedsgerichte niche-praktijken van
initiatieven nieuwe interactiepaden creëren in het energielandschap, die bijdragen aan: (1)
integratie van koolstofarme innovatie in het energielandschap, (2) verspreiding en
opschaling van koolstofarme innovatie, (3) beginpunten van co-evolutie, en (4) aanpassing
van energiebeleid aan gebiedsgerichte nichepraktijken. Bovendien dragen de empirische
onderzoeksresultaten bij tot de interpretatie van concepten die worden gebruikt in
transitieonderzoek: niche vorming, niche mainstreaming, systeem co-evolutie en systeem
transitie. De onderzoeksresultaten van dit proefschrift laten de contextuele
omstandigheden zien waaronder deze verschijnselen kunnen voorkomen.
Implicaties voor ruimtelijke ordening en overheidsbeleid
De bevindingen van dit proefschrift zijn om drie redenen waardevol voor ruimtelijke
planners en beleidsmakers die energietransitie nastreven. Ten eerste ondersteunen de
bevindingen het ontwerp van ruimtelijke plannen en beleid die de verspreiding en
opschaling van gebiedsgerichte energiepraktijken willen stimuleren. Hoofdstuk 4 laat zien
dat innovatieve technologieën en initiatieven zich vooral kunnen verspreiden en opschalen
als ze zijn ingebed in de samenleving en verbonden aan diverse menselijke en natuurlijke
processen in het landschap. Het vormt een argument om met planning en beleid
systeeminteractie te stimuleren vanaf de lokale schaal. Dit onderzoek pleit daarom voor
geïntegreerde en gebiedsgerichte benaderingen die nieuwe systeeminteracties bevorderen
en daarmee bijdragen aan de ontwikkeling van co-evolutionaire processen ten behoeve
van energietransitie. De beleidsdoelen van energietransitie zouden bijvoorbeeld goed
verweven kunnen worden met duurzaamheidsdoelstellingen van andere beleidsterreinen.
Een focus op systeeminteractie zou de effectiviteit van het energietransitiebeleid enorm
kunnen verbeteren.
Ten tweede ondersteunen de onderzoeksbevindingen het ontwerp van ruimtelijke plannen
en beleidsmaatregelen die anticiperen op de veranderende relatie tussen energie en
ruimte. Deze relatie verandert als gevolg van de groei van hernieuwbare energieproductie
en de snelle opkomst van lokale energie-initiatieven. De bevindingen van onze deskstudie
in hoofdstuk 3 naar historische en opkomende energietransities wijzen erop dat een
verschuiving in het energiesysteem de interactiepaden met contextuele systemen
verandert, zoals met de bio-fysieke omgeving (landgebruik), de economie (sociaaleconomische verhoudingen) en het bestuurlijke systeem (bijv. maatschappij-, markt- of
staatsgericht). Daardoor verschuift het belang van het lokale schaalniveau voor het
functioneren van het energiesysteem in samenhang met contextuele systemen. Deze
bevindingen illustreren dat ruimtelijke plannen en beleidsmaatregelen verschuivingen in de
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relatie tussen energie en ruimte mogelijk moeten maken. Om energietransitie te
bevorderen zouden ruimtelijke plannen en beleid bijvoorbeeld veranderingen mogelijk
kunnen maken in grondgebruik (zoals gemengd landgebruik met zonnepanelen), sociaaleconomische verhoudingen (zoals uitwisseling van lokale diensten en goederen) en
bestuursbenaderingen (zoals lokaal zelfbestuur). Beleid dat dergelijke veranderingen
mogelijk maakt, kan helpen om innovatieve koolstofarme praktijken op het niveau van de
lokale omgeving te bevorderen en zo energietransitie stimuleren.
Ten derde tonen de bevindingen van hoofdstuk 5 aan dat het monitoren en leren van
innovatieve energiepraktijken van belang is voor beleidsinnovaties in het kader van
energietransitie. Door de ontwikkeling van de Nederlandse energiepraktijk te volgen
gedurende de loop van dit onderzoek zijn verschillende ontwikkelingen opgemerkt die met
ruimtelijke plannen en beleid goed ondersteund zouden kunnen worden. De initiatieven
creëren institutionele netwerken die met kennis en kunde bijdragen aan de
levensvatbaarheid van nieuwe initiatieven en die helpen bij het mainstreamen van
gebiedsgerichte energiepraktijken. Vaak worden deze institutionele bijdragen aan
koolstofarme innovatie niet opgemerkt in beleidsverslagen en worden alleen de relatief
kleine bijdragen van lokale energie-initiatieven aan de energietransitie in termen van kWh
en MW genoemd. Echter, dit proefschrift beargumenteert dat de ontwikkeling van
institutionele netwerken die gebruik maken van nieuwe interactiepaden van groot belang
is voor het mainstreamen van koolstofarme energiepraktijken. Om dit te doen pleit dit
onderzoek voor meer adaptieve planning en beleidsbenaderingen die zich kunnen
aanpassen aan contextuele veranderingen (flexibiliteit) en in staat zijn om een coherent
geheel te blijven (robuustheid). Benaderingen die zowel flexibel als robuust zijn kunnen
innovatieve energiepraktijken ondersteunen levensvatbaar te worden. Vandaar de
uitdaging voor ruimtelijke planners en beleidsmakers om opkomende trends te monitoren
en te leren van innovatieve werkwijzen opdat zij kansrijke transitiepaden met ruimtelijke
plannen en beleid kunnen ondersteunen. Het is in een dergelijke energietransitie dat het
energiesysteem evolueert met een meeëvoluerend bestuurssysteem.
Een veelbelovende richting waarin innovatieve praktijken, ruimtelijke ordening en
overheidsbeleid kunnen co-evolueren kan de volgende zijn. De institutionele netwerken
van initiatieven genereren gebiedsgerichte institutionele capaciteit. Gebiedsgerichte
institutionele netwerken versterken het vermogen van burgers om energie te gebruiken als
gemeenschappelijk goed en kunnen bijdragen aan regionale veerkracht. Deze capaciteit
kan ingezet worden om op basis van gemeenschappelijke gronden hernieuwbare
energieproductie in de lokale omgeving in te bedden. Echter, om een regio richting
veerkracht op de lange termijn te leiden, kunnen de informele institutionele netwerken
steun nodig hebben van democratische institutionele structuren die gebiedsgericht
energiebestuur legitimeren. De Nederlandse Waterschappen zijn een goed voorbeeld,
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omdat zij democratisch gekozen, gebiedsgerichte overheidsinstanties zijn die onder meer
belast zijn met het beheer van waterwegen, aanpassing aan klimaatverandering in hun
regio's en nauw samenwerken met diverse actoren. Net als water vereist het
energievraagstuk langdurige aandacht en gevoeligheid. Het vereist een gemeenschap van
experts die het energielandschap kunnen beheren en monitoren en in nauwe
samenwerking met actoren kunnen opereren. Met experimentele structuren zoals 'urban
transition labs' en 'urban living labs' loopt de legitimiteit ervan mogelijk meer risico.
De energietransitie kan leren van de ervaring van de Nederlandse Waterschappen bij het
democratisch omgaan met gebiedsgerichte uitdagingen. Gebiedsgerichte institutionele
structuren vormen tegelijkertijd ook een gedecentraliseerde benadering van
energietransitie die de nationale energiestrategie kan aanvullen. Deze gedecentraliseerde
aanpak past expliciet in de huidige verkenningen van zogenaamde 'regionale
energiestrategieën' door de Vereniging van Nederlandse Gemeenten in samenwerking met
drie ministeries, de Nederlandse Waterschappen en het Interprovinciaal Overleg van
Nederlandse Provincies. Deze verkenning heeft al lessen getrokken uit succesvolle regio's
en identificeerde gemeenschappelijke behoeften binnen energieregio's. Deze lessen, en
ook dit proefschrift, kunnen helpen het institutionele ontwerp te stimuleren van
gebiedsgerichte institutionele structuren, die de integratie van innovatieve koolfstofarme
energiepraktijken in het energielandschap ondersteunen, zodat integrale
energielandschappen zich kunnen vormen.
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