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— A TERRITORIAL PERSPECTIVE ON URBAN
AND REGIONAL ENERGY TRANSITIONS: Shifting
Power Densities in the Berlin-Brandenburg Region

BENEDIKT WALKER

Abstract

The interdependent development of subnational territories and energy transitions
deserves greater attention. Territories demarcate spheres of influence, order relations
of energy supply and demand, and offer opportunities and restrictions for local energy
autonomy. Nevertheless, territorial perspectives on urban and regional energy transitions
are conceptually underdeveloped. Drawing from political geography, this article presents
a conceptual framework for understanding how subnational territories shape energy
transitions and vice versa. This territorial perspective offers critical insights for research
into the (urban) materiality of renewables, energy landscapes and uneven development.
First, many cities will rely on renewable energy supply from rural territories to become
carbon neutral, due to the low power densities of renewables. Second, governance actors
mobilize territorial practices to create and disrupt relations between different energy
landscapes. Finally, territorial boundaries are resources in governance processes and
structuring elements of uneven development. I use the framework to analyze a case study of
a wind energy conflict in three municipalities next to Berlin, which illustrates how Berlin’s
government asserts its territorial priorities and creates renewable energy hinterlands in a
process I conceptualize as hinterlandization.

Introduction

Urban energy transitions have enjoyed much scholarly attention in the past
decade (see special issues edited by Rutherford and Coutard, 2014; Rutherford and
Jaglin, 2015). In their seminal contribution to the field, Hodson and Marvin (2010)
explored the question of how and to what extent urban governance networks can shape
energy transitions according to their territorial priorities. Nevertheless, the literature
on urban and regional energy transitions rarely makes explicit the analytical value of
territory and territoriality (exceptions include Gailing et al., 2020; Poupeau, 2020),
even though researchers regularly refer to the concepts (e.g. Hodson and Marvin, 2010;
Rutherford and Coutard, 2014; Bahers et al., 2020) and use territorial methodologies
(Castan Broto, 2019: 28).

In this article, I argue that subnational territories shape energy transitions
in important ways and that energy transitions shape subnational territories in
return. Without a theoretical framework, however, these interdependencies remain
incomprehensible. As my case study shows, interdependencies between energy
transitions and subnational territories are particularly salient in relation to the
spatial materiality of renewable energy sources. More specifically, the use of local
renewable energy sources presents an opportunity for cities that want to decrease their
dependence on energy imports, lower their emissions and participate economically in
renewable energy generation (Lee and Kim, 2016). Yet, the materiality of renewables
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also complicates urban energy transitions because cities cannot expand renewables
within their territory indefinitely. As Naumann and Rudolph (2020: 97) have indicated,
‘rural regions accommodate the majority of renewable energy infrastructures ... In that
sense, urban energy transitions are simply impossible without rural energy transitions’.

Indeed, many cities cannot generate enough renewable energy to meet their
energy demand because their jurisdictional territories do not offer renewables enough
space, even if renewables would allow those cities to drastically reduce their energy
use (Barles, 2019; Ménard, 2019). The reason for this is that the surface power density
(hereafter power density) of renewable energy generation does not match the power
density of energy use in cities. Here, the power density of energy generation is defined
as ‘the amount of territory needed to generate a given amount of power’ (Huber, 2015:
335); power as ‘energy flux per time’ (Smil, 2016: 21); and power density of urban energy
use as the energy used over a certain time scale within an urban territory (see Smil, 2016:
191, 200, for some international comparisons).

This perspective does not differentiate between different power sources (such
as solar panels or wind turbines) and forms of energy (such as electricity or heat)
(Smil, 2016: 22). Although it does not inform us of the particular qualities of renewables
or the surface areas they use, this perspective can tell us the total amount of energy a
territory can generate with the power density that renewables offer, as well as how much
energy a territory uses (Smil, 2016: 22-23). The more urban energy transitions progress,
the more important this perspective becomes because initially cities can focus on ramping
up local renewable energy generation, but eventually they will need to confront its limits.

Against this background, it is remarkable that the question of how subnational
territories shape energy transitions and, in turn, are shaped by energy transitions has
not yet received much scholarly attention. To answer this research question, I have
developed a territorial account of urban and rural energy transitions by using work
from political geography (Sack, 1986; Paasi, 2003). This perspective contributes to the
literature by improving our understanding of the uneven consequences of renewable
energy use for different subnational territories and their relation to each other.

Throughout the text, I use this territorial perspective to reflect critically
on research into the (urban) materiality of energy, energy landscapes and uneven
development. This perspective offers several critical insights. First, the framework
provides the conceptual basis for considering the ‘urban materiality of energy’
(Rutherford and Coutard, 2014: 1362) in terms of power density. Despite its widespread
use in energy geography (Smil, 2016; Huber and McCarthy, 2017; Balmaceda et al., 2019),
power density has so far been sidelined in urban energy transition research. Second, the
territorial perspective helps to relate and distinguish urban and rural energy landscapes,
which the existing literature generally does not do (Nadai and Van der Horst, 2010a;
Leibenath and Lintz, 2018; Castan Broto, 2019). Finally, the territorial perspective
offers a productive means for conceptualizing the changing relationships between
subnational territories in the course of their energy transition. In particular, I use
Sohn’s ‘hinterlandization’ concept to reflect on the production of hinterlands from a
territorial perspective (Sohn, 2014: 1705). This concept advances our understanding
of how territoriality underpins uneven development between cities and rural areas
(Zografos and Martinez-Alier, 2009; O’Sullivan et al., 2020).

I developed the analytical framework in the context of a case study presented
in this article. I chose the case for theoretical sampling reasons (Eisenhardt and
Graebner, 2007) as it exemplifies territorial conflicts—in this case, around the siting of
wind turbines in three municipalities next to Berlin. This conflict is of interest because
Berlin’s government commissioned various studies to investigate potential pathways to
a carbon-neutral urban energy system. These studies show that rural areas will need
to supply at least 10% of the city’s total energy use so that Berlin can become climate
neutral (Reusswig et al., 2014a: 94; Hirschl et al., 2011). Therefore, Berlin’s governance
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actors are aware of the city’s dependence on renewable energy supply from other
territories.

At the same time, Berlin’s geographical conditions seem ideal for an urban energy
transition in terms of power densities because the sparsely populated federated state of
Brandenburg surrounds the city. Brandenburg’s government plans to use its territory to
generate renewable energy for Berlin (MWAE, 2012). Indeed, both state governments
imagine a win-win situation because the development of renewable energy sources
should foster economic development, increase regional cooperation and establish the
region as a front-runner in Germany’s energy transition (MWAE, 2012: 30; Parliament
of Berlin, 2018: 56-57).

Thus, the Berlin case exemplifies the challenges that the governance of urban
energy supply presents and the uneven development that can result, even in a seemingly
favorable geographical environment. Moreover, the case offers the opportunity to
research the relations between a range of territories (city, rural municipalities, region)
with different territorial qualities.

The case study followed a mixed-methods approach. I juxtaposed statistical
data, political documents and websites with a range of expert interviews (Flick, 2017).
First, a descriptive statistical analysis of data from the Federal Institute for Research
on Buildings, Urban Affairs and Spatial Development (BBSR) offered insights into the
urbanization process and socio-economic development of the region. Second, analyses
of political documents (especially energy transition strategies) and websites informed
my understanding of the regional political priorities. Third, I interviewed 16 experts
from February 2019 to July 2020. The interviewees included political actors (municipal
mayors, policymakers of Berlin), administrative staff of utilities and planning authorities,
and employees of wind turbine operators. I analyzed both the expert interviews and the
documents using a qualitative content analysis coding scheme (Kuckartz, 2014).

I begin with a review of how the shift in power densities from fossil fuels to
renewables redefines different qualities of subnational territories. I use literature on
urban and regional energy transitions as well as energy landscape studies to reflect on
how territorial priorities and practices change in return. This territorial perspective
serves as the theoretical framework for my case study and the findings I discuss. I then
draw conclusions and offer an outlook on future research avenues.

Subnational territories in transition

As outlined in the introduction, this article uses the shift in power density from
fossil fuels to renewables to conceptualize the material qualities of renewables in relation
to subnational territories. Researchers understand this shift as a challenge for the
production of space (Smil, 2016; Balmaceda et al., 2019), and for urbanization processes
in particular (Barles, 2019; Ménard, 2019), as access to ‘space and territory’ in rural areas
becomes increasingly important in the energy transitions (Huber and McCarthy, 2017:
656). Besides the physical constraints of urban territories, the development of renewables
on greenfield land in rural areas is often cheaper than their integration into urban built
environments because planning and construction are easier and developers can realize
greater economies of scale (Kammen and Sunter, 2016). Thus, the extensive spatial
materiality of renewables creates its own spatial economics in urban and rural territories.

Although such research indicates that shifting power densities highlight certain
material qualities of urban and rural territories, as well as reconfigure their relations, the
cited literature does not address these qualities and changes in much detail. Therefore, I
have turned to other branches of literature to identify subnational territories that energy
transitions reproduce.

My understanding of subnational territoriality follows the distinguished theorist
Robert Sack, who defines territoriality as a process of delimitation ‘to affect behaviour by
controlling access’ (Sack, 1986: 19). Sack not only considers the territorial state but also
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conceptualizes any delimitation as a territory that fulfills this definition. Accordingly,
different boundaries delimit different territories, and the actors that govern these
territories compete for power (Newman, 2003). Even individuals and households
produce territories according to their means, which implies that territories are nested
and constantly reproduced in relation to each other (Sack, 1986: 15-17).

The literature on urban and regional energy transitions highlights the importance
of four types of subnational territories: the city or metropolitan area (see special issues
edited by Rutherford and Coutard, 2014; Rutherford and Jaglin, 2015); the energy
landscape (see special issues edited by Nadai and Van der Horst, 2010a; 2010b); rural
municipalities (Zografos and Martinez-Alier, 2009; Poupeau, 2020); and the region that
encloses all of them (Gailing et al., 2020; Bahers et al., 2020; Poupeau, 2020).

Whereas authors from all four branches of literature argue that the territorial
character of these entities shapes energy transitions (e.g. Woods, 2003; Rutherford
and Coutard, 2014; Gailing et al., 2020), only Poupeau (2020) and Gailing et al. (2020)
explicitly explain the analytical purpose of territoriality. In the next section I offer
theoretical reflections on the characteristics of the four types of territories in relation
to energy transitions and, in the section thereafter, identify how the governance of these
territories changes.

- Power densities redefine territorial qualities

As shifts in power density require the spatial extension of energy systems,
so they redefine the ‘energetic qualities’ of subnational territories and the relations
among them. Political geographers offer analytical distinctions of territorial qualities,
which I use in relation to energy transitions. They distinguish ‘material elements such
as land, functional elements like the control of space, and symbolic dimensions like
social identity’ (Paasi, 2003: 109). More specifically, material elements refer to physical
qualities of territories as well as economic activities, functional elements to political
organizations and administrations, and symbolic dimensions to visual and cultural
aspects (Paasi, 2003; Poupeau, 2020).

Materially and symbolically, major differences exist between urban/metropolitan
and rural territories. Energy transition research often conceptualizes these differences
in terms of landscape characteristics that result from energy generation and use (Castan
Broto, 2017; Pasqualetti and Stremke, 2018). Traditionally, energy landscape studies draw
from landscape theory (Wylie, 2007) to investigate how energy supply infrastructures
come into being, are socially contested and reproduced, and shape landscapes visually,
symbolically and materially over time (see the special issues edited by Nadai and Van
der Horst, 2010a; 2010b; Leibenath and Lintz, 2018).

Albeit often implicitly, studies of renewable energy landscapes usually focus on
rural territories, which provide the ample land resources that large-scale renewables
require (Woods, 2003). These material conditions also have symbolic and cultural
implications, as territorial identities of ‘rurality’ are often bound to landscapes of
unbuilt environments (Woods, 2003: 272). Hence, the material transformation that
large-scale renewables imply for such landscapes brings about symbolic consequences
(Woods, 2003) and can result in conflicts around landscape valuations (Zografos and
Martinez-Alier, 2009).

An important distinction in energy landscape studies was put forward by Castan
Broto and co-authors. They focus on urban energy landscapes to analyze how different
modes of energy use shape the built environment of cities (Castan Broto et al., 2014;
Castan Broto, 2017). The energy-use practices that form the built environment of cities
mirror cultural life and governance structures (Castan Broto, 2019). Thus, while urban
energy landscape studies focus on energy use, (rural) energy landscape studies focus
on landscape transformations due to the development of energy supply infrastructures,
particularly large-scale renewables.
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Whereas energy landscape studies offer a rich understanding of the material and
symbolic characteristics of urban and rural territories, they often do not address the
functional relation between landscapes and subnational territories. For example, they do
not clarify what constitutes the boundaries of landscapes, the role that these boundaries
play in the development of the landscape, and whether the landscape coincides with or
diverts from municipal or regional boundaries (Castan Broto, 2019: 28). Likewise, energy
landscape studies often study landscapes in isolation. Therefore, they lack analytical
tools to investigate the relationships between different landscapes—such as urban and
rural energy landscapes—and their mutual development.

To address this research gap, I propose an understanding of landscapes as
territorial polities (Olwig, 2002; Chezel and Labussiére, 2018). Energy landscapes
gain political importance if governance institutions or networks define and use their
boundaries to distinguish them from other landscapes and develop territorial priorities
concerning these landscapes. From this perspective, the functional characteristics of
rural energy landscapes differ fundamentally from urban energy landscapes. Rural
landscapes can achieve energy autonomy, while urban energy landscapes remain
functionally dependent on rural landscapes.

Regarding their scale, urban energy landscapes can represent singular cities or
metropolitan areas, which functionally integrate various urbanized territories (Castdn
Broto, 2019). Similarly, rural energy landscapes can either represent parts of municipal
territories or integrate various rural and municipal territories (Stremke and Van den
Dobbelsteen, 2013). The scale of administrative regions is even larger, as regional
governance institutions and their territory (e.g. planning institutions) functionally
integrate urban and rural municipal territories (Coutard and Rutherford, 2010). In this
sense, regions functionally integrate urban and rural energy landscapes.

- Territorial priorities and practices in reaction to shifting power densities

As shifting power densities redefine territorial qualities, so do actors with an
interest in these territories change their territorial priorities and practices. Different
actors and actor coalitions at various scales articulate ‘territorial priorities’ regarding
energy transitions (Hodson and Marvin, 2010: 482-83). Regarding urban territories, for
example, urban growth and competitiveness are two priorities which actors strive to
realize through urban energy transitions (Hodson and Marvin, 2010). Here, I outline
territorial practices and interdependencies that reflect territorial priorities and shape
subnational territories in transition, following the distinction between material,
functional and symbolic elements.

In comparison to urban territories, regional territories offer two advantages for
the governance of urban energy transitions. First, regional planning offers opportunities
to integrate cities and their surrounding municipalities in energy-eflicient ways. Second,
regions offer space for large-scale renewables. In this sense, I view urban energy
transitions as the pursuit to find the right-sized territory with the right material and
symbolic conditions as the functional key to align urban energy use with the spatial
requirements of rural energy generation (similarly, see Ménard, 2019).

Many cities want to reduce their energy use today, in order to decrease their
dependence on energy imports from other territories (Coutard and Rutherford, 2010).
To this end, they need to address their symbolic, material and functional integration
into the region, particularly at the metropolitan scale. Cities and regional planning
authorities often wield jurisdictional authority in building and transit policies
(Clark, 2013). Therefore, densification policies to increase energy efficiency and
ideally decrease energy use constitute important territorial strategies (Coutard and
Rutherford, 2010; Keil and Macdonald, 2016). They are territorial because planning
authorities delimit areas of growth from areas that should remain greenfield land. In
particular, planning authorities mobilize ‘natural’ (Newman, 2003: 126) boundaries
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to create symbolic divisions between ‘urban’ and ‘rural’ landscapes, such as built
environments and greenbelts (Keil and Macdonald, 2016). Moreover, densification
policies often intend to reconcile concerns around energy use with the urban growth
imperative, as they produce preferred living environments for affluent households
(Krueger and Savage, 2007). When affluent households move to the suburbs, competition
among municipalities to attract them surges, which can ultimately result in social
segregation (Miller and M6ssner, 2020).

Regions also offer the right material conditions for large-scale renewables.
To mobilize these material conditions for their energy supply, cities advocate their
symbolic integration into the region. Appeals to such territorial cohesion can foster
a sense of identity that utilities use to gain customers (Moss et al., 2015). Cities can
also unilaterally try to transform the region into a hinterland for renewable energy
generation. This strategy can spark conflicts and power struggles between different
governments (Bahers et al., 2020), particularly if cities use it to externalize unwanted
land use and environmental consequences (Zografos and Martinez-Alier, 2009).

A region that provides energy to a city does not necessarily need to be adjacent to
that city. The analytical distinction between continuous and discontinuous hinterlands
is helpful here (Van Cleef, 1941). Indeed, both types of hinterlands provide renewable
energy for cities today. On the one hand, cities can be integrated into national and
international electricity grids, and receive biofuels from foreign countries (Bahers
etal., 2020). However, the reliance on these supply networks does not promise to increase
the control of cities over their energy supply or their economic participation. Therefore,
cities seemingly prefer to mobilize continuous hinterlands—rural municipalities and
the surrounding region—for renewable energy supply because they promise certain
advantages (Bahers et al., 2020). Huang and Castan Broto (2018: 39) conceptualize these
advantages as ‘territorial proximities’, wherein they distinguish between geographical
(spatial proximity), institutional (shared formal rules and informal cultural norms) and
knowledge (shared knowledge base) proximities.

Political geography can improve our understanding of the creation of hinterlands.
When cities use their jurisdictional boundaries strategically, the boundaries become a
resource for the fulfillment of urban interests rather than an impediment. Sohn (2014)
developed this idea, arguing that cities can use borders as a resource to foster growth
because borders create benefits of position and/or difference. In this sense, borders
constitute a resource ‘to delocalize certain activities to the other side ... while still being
close enough to profit from them and, if necessary, manage them’ (ibid.: 1705). Sohn calls
this process ‘hinterlandization’ and refers particularly to the ability of cities to dislocate
‘space-gobbling’ activities (ibid.). To apply the concept to my field of research, I adapt
its definition. In my research context, hinterlandization means territorial practices by
which actors delocalize space-consuming renewable energy sources to the other side of
a border to support urban growth.

From a normative point of view, functional mechanisms should ensure that
governance institutions integrate different territorial priorities within regions to
counteract the uneven development that results from hinterlandization. Whether
regional governance actors, such as spatial planning institutions, genuinely manage to
integrate the interests of cities and rural municipalities remains questionable, however
(Miller and Mossner, 2020). Under contemporary conditions of intra- and inter-regional
competition, both cities and municipalities might rather strive to advance their own
priorities (Coutard and Rutherford, 2010; Miller and Mdssner, 2020).

Consider the material-economic elements of large-scale renewable energy
generation on greenfield land. In this context, the siting process of renewables
constitutes a territorial practice itself, as planning authorities delimit land areas
for energy generation. The sites of renewable energy sources reflect territoriality in
different ways. Landowners usually enjoy the functional right to determine the use
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of their land and appropriate land rents. Nevertheless, private land is embedded in
municipal territories and other levels of government that tax landowners depending on
their ability to raise and adjust taxes (Bulkeley, 2010).

Besides land rents and taxes, the value chain of renewables consists of many
other parts.! The spatial division of labor that these value chains imply is one particularly
important factor in the production of territories and their uneven power relations
(Paasi, 2003: 112). In the past, large parts of energy use and generation took place in
cities or metropolitan areas more broadly, so the fossil energy system reproduced uneven
geographical development (Fridgen et al., 2020; O’Sullivan et al., 2020). In the renewable
energy system, the location of industries that take part in the value added by renewables
will influence which governments can tax them and where they will create jobs and invest
(Heinbach et al., 2014). Because important parts of the value chain—such as R&D, finance,
the operators of electricity grids, and large energy providers—are located in cities, some
authors conclude that energy transitions will reproduce uneven development between
urban and rural territories (Johnson and Hall, 2014; O’Sullivan et al., 2020).

The wealth of literature on conflicts around the installation of renewables in
rural areas seems to confirm this hypothesis (see various contributions to the special
issues by Nadai and Van der Horst, 2010a; 2010b). However, rural actors can resist
these developments or use them to their advantage. One particularly salient strategy of
rural actors is the delimitation of landscapes and the promotion of certain valuations
of the landscape that are incompatible with the development of renewable energy
sources (Zografos and Martinez-Alier, 2009). To achieve this, rural actors need to
resist the symbolic integration into a city region. This strategy is particularly successful
in mobilizing local support because the symbolic delimitation reproduces cultural
differentiation between, for example, urban and rural landscapes (Woods, 2003: 280).

At the same time, other authors highlight the opportunities for rural territories
to profit from renewable energy transitions (for a critical discussion, see Naumann and
Rudolph, 2020). These authors argue that actors in rural areas can reterritorialize the
value added by the energy system according to the decentralized geography of renewable
energy sources. For example, researchers have identified a trend to remunicipalize
energy utilities and grid operators in some rural areas (Moss et al., 2015). Ideally, value
added would remain locally, if local landowners, financiers, developers, and operators
of grids and renewables would all pay taxes to the local state, which could support local
territorial coherence and growth in exchange (Heinbach et al., 2014). Indeed, local
clusters of renewable energy companies have emerged in some rural areas (Beermann
and Tews, 2017), and the creation of renewable energy municipalities or regions reflects
these rescaling and reterritorialization processes (Mattes et al., 2015).

In short, the territorial approach to urban and regional energy transitions
calls into question implicit territorial methodologies and demands their explicit
consideration. It provides analytical tools to differentiate between territories in vertical
(multi-scalar territoriality) and horizontal (different territorial qualities) ways. I include
here material, functional and symbolic territorial qualities. Moreover, the territorial
approach highlights the function of borders as a political means of territorial distinction
and control. Finally, this approach helps to theorize territorial (power) relations—for
example, as hinterlandization unfolds or territories strive for independence.

Case study

Having outlined my theoretical framework, I now turn to my empirical case. I
begin with an introduction to the energy transition policies of the national government
and the spatial planning of the two states Berlin and Brandenburg. This provides insights

1 The distribution of the value added in different parts of the value chain varies from technology to technology, and
country to country (Heinbach et al., 2014).
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into how the national policies reproduce uneven development between urban and rural
territories because they do not take the power density of renewables into account. I
also describe changing territorial relations and conflicting priorities inside the region
as it becomes a territory for the spatial planning of renewables. I then highlight the
territorial boundary between the landscapes of the metropolitan area and the rural
region around it. Against this background, I explore the conflict between the city of
Berlin, three municipalities and regional actors in more detail.

- Territorial priorities of the federal state and the federated states

The national government’s energy transition strategy rests on two pillars:
increasing energy efficiency and renewable energy generation (Kuzemko et al., 2017).
The second pillar is supported by Germany’s Renewable Energy Sources Act (EEG),
whose feed-in-tariff legislation provides the economic incentives to make renewable
energy generation profitable (Klagge et al., 2016).

The relative importance of the two pillars reproduces uneven development
between urban and rural areas because it does not incentivize greater coherence
between energy use and generation at the local scale. The energy efficiency policies
receive much less political attention and economic support than the EEG (Kuzemko
et al., 2017). Because cities concentrate energy use and renewable energy generation
takes place mostly in rural areas, the uneven economic incentives target urban and rural
spaces unequally, as local governments are aware (interview 4, mayor). Hence, a latent
conflict exists between the local state in rural areas and the national state.

Furthermore, the EEG increasingly supports large corporations. The national
government introduced tenders for renewable energy projects in 2014 to increase
competition between operators and thereby achieve greater economic efficiency
at the national level. In addition, larger projects should provide further efficiency
gains due to their economies of scale. As a result, small-scale operators from rural
areas, particularly energy cooperatives, often cannot compete for projects, whereas
institutional investors—which are usually located in cities—have increased their share
of ownership (Klagge et al., 2016).

Whereas the territorial priorities at the national level provide the economic
context for Germany’s energy transition, the federated states, planning regions and
municipalities develop their own priorities in terms of spatial planning (Klagge, 2013).
In this regard, the Berlin-Brandenburg region constitutes a special case in two ways.
First, Berlin is a federated state, so its government wields the same jurisdictional power
as the federated state that surrounds it—Brandenburg. Second, the only joint planning
authority that exists in Germany develops one spatial plan for the two states to integrate
their territorial priorities (Kithn and Gailing, 2008).

The planning authority channels the growing built environment around Berlin
along radial public transport lines to incentivize the use of energy-efficient public
transport (ibid.). The result of this urbanization process is Berlin’s so-called settlement
star. The concept reflects the radial extension of the built environment that connects
the city of Berlin with a range of smaller towns in Brandenburg.

Between the radial settlement axes, the joint state planning authority has
developed several parks as a greenbelt around the city (ibid.). These parks are a planning
tool to restrict urban sprawl and provide a symbolic ‘urban edge’ to distinguish ‘rural
areas’ from the ‘city’ (R6hring et al., 2014: 30). Hence, they consist mostly of forests,
fields and historic villages (State Planning Authority Berlin Brandenburg, 2019: 93).

This ‘natural border’ demarcates Berlin and its surrounding municipalities
from the wider region. Outside this metropolitan energy landscape, with its high
power density of energy use, the state of Brandenburg wants to exploit its competitive
advantage for renewable energy generation offered by its flat terrain with high wind
speeds, low population density and greenfield land. Specifically, Brandenburg’s
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government intends to dedicate 2% of the state’s territory to wind energy generation
(MWAE, 2012: 6). The intention is to use Berlin’s energy demand to foster economic
development in the region around it (MWAE, 2012: 28).

Because Berlin will depend on renewable energy imports from other territories
in the future, its government supports Brandenburg’s aspirations. Berlin’s government
even hopes to participate in the economic development, as it owns land outside the city
which it wants to use for wind energy generation (Reusswig et al., 2014b: 238). Hence,
various territorial proximities provide incentives for Berlin to rely on renewable energy
imports from the continuous hinterland, such as institutional proximities (shared
knowledge and energy transition goals, joint state planning authority) as well as
geographical proximities (which provide the material basis for Berlin’s land ownership).

To integrate the territorial priorities of Brandenburg’s municipalities into
planning processes at the state level, five planning authorities operate at a level between
the state planning authority and the municipalities and districts. Each of these planning
authorities integrates municipalities from one or two peripheral districts of Brandenburg
with one district next to Berlin. This integration seeks to counter uneven development
which arises from the urbanization of municipalities around Berlin (Overwien and
Groenewald, 2015). The regional assemblies—the decision-making bodies of the five
planning authorities—consist of municipal and district delegates (interview 5, joint
state planning authority). To reach decisions in the interest of the whole region, the
assemblies take majority votes, and its decisions apply to the whole region (interviews
5,9, regional and state planning authority).

The state government requires that each of the five planning authorities
dedicates 2% of its territory for wind energy generation (interview 9, state planning
authority). The regional assemblies are free to decide which parts of their territory they
want to delimit for wind turbines. In these so-called suitability areas, the installation
of wind turbines takes priority over other forms of development (Overwien and
Groenewald, 2015). Thus, the regional assemblies bear considerable power because
they can ultimately impose their will on both landowners and municipalities.

Problematically, the complementary energy strategies of the two federated
states express territorial priorities that differ from those of three municipalities of
Brandenburg: Ahrensfeld, Bernau and Wandlitz. These municipalities, adjacent to
Berlin, objected to the decision to locate turbines in their territory (see Table 1). The
following analysis shows that conflicting territorial priorities exist around functional-
institutional, material-economic and symbolic-cultural aspects.

- Conflicting functional priorities of the municipalities

The case study demonstrates how the functional relations between the
territories resist and reproduce uneven development between the energy landscapes
of the metropolitan area and the rural region as the spatial planning authorities try to
make space for wind turbines.

The power of the five planning authorities to articulate their own territorial
interests and realize them in delimiting suitability areas is the first point of contention. In
late 2016, the regional assembly of the planning authority to which the three protesting

TABLE 1 Characteristics of the three municipalities

Ahrensfelde Bernau Wandlitz
Population 13,000 40,000 23,000
Population density (inhabitants/km?) 222 350 142

Settlement structure Five villages One town & eight villages Nine villages
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municipalities (Ahrensfelde, Bernau and Wandlitz) belong decided to locate suitability
areas in two regional parks on the territory of these municipalities (Regional Planning
Authority Uckermark-Barnim, 2019). The municipalities’ landscape is split in two halves
by the urban edge, which runs through the territory of all three municipalities and
divides areas dedicated to urban growth from the regional parks.

The regional assembly made the decision to locate wind turbines in the three
municipalities against their declared interest. Because the three municipalities next to
Berlin constitute only a minority in the assembly, other, more peripheral municipalities
overruled their votes (interview 11, mayor). In reaction, the mayors of the three
municipalities came together with some local politicians to deliberate over their
common territorial interests and to form an actor coalition.

The result was the ‘Declaration of Bernau’ (Stahl et al., 2018), in which the
mayors criticized the state government and planning authorities and formulated several
demands. These include greater distances between residential areas and wind turbines
and a new tax that operators need to pay to the municipalities in whose territory they
develop turbines (Stahl et al., 2018). As the declaration has no legal status, it can be
understood as a symbolic act of resistance against the functional integration of the
region into Berlin’s energy system and as a functional means to organize among the
municipalities.

The declaration reflects a conflict of interest and changing territorial relations
between not only the municipalities, the regional assembly and the state of Brandenburg,
but also the city of Berlin. The mayors felt disadvantaged in relation to Berlin because
their territorial authority is limited, whereas Berlin’s is not. Berlin could define
suitability areas within its own territory but has not yet done so. On the contrary, the
responsible administrative unit strives to prevent the development of wind turbines in
Berlin (State Parliament of Berlin, 2016: 269). It prefers to develop wind turbines on
land that the city owns outside its territory in order to avoid conflicts around different
forms of land use as well as aesthetic and environmental consequences (ibid.). In this
sense, the city mobilizes its territorial boundaries to uphold institutional differences
that exist between the city and the surrounding municipalities in planning procedures.

The protesting mayors perceive their marginal position in the planning process
as illegitimate given their socio-economic integration into the city and their urbanization
prospects. By virtue of proximity to Berlin, the population of all three municipalities has
grown by roughly 10% in the past two decades, and the municipalities expect future
growth (Statistical Office Berlin-Brandenburg, 2020). Two mayors questioned why they
should compromise with peripheral municipalities while the energy generation mostly
serves the needs of Berlin (interviews 4, 11, mayors). They refused to become ‘energy
producers for Berlin’ (interview 4, mayor).

Instead of turning their municipalities into urban hinterlands, the mayors prefer
to externalize wind energy generation. In their opinion, the responsibility of urban
energy supply does not lie with the municipalities next to the city but rather with
peripheral areas, ‘especially if it [energy generation] means negative environmental
consequences ... and limited development options’ (interview 11, mayor, my translation).
What the municipalities around Berlin could do was ensure their self-supply (ibid.).

- Conflicting material priorities of the municipalities

Besides lacking functional control over their territory, the mayors also fear that
they will lose control over material and economic developments. From a territorial
perspective, the installation of wind turbines on greenfield land conflicts with the
economic and material priorities of the three municipalities.

Essentially, the identification of suitability areas competed with plans to develop
housing in the same areas in all three municipalities (interviews 3, 4, 11, mayors and
local politician). This is problematic for the municipalities because the designation of
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greenfield land for development increases the land’s value. As a result, the municipalities
can collect higher land taxes.

In addition, greenfield development is necessary for the construction of detached
houses. Since the municipalities are the zoning authority, they wield functional control
over the permitted size and form of housing. Given the rapidly increasing local land
and housing prices, only wealthy migrants can afford to rent or buy detached houses
(interview 13, zoning department Ahrensfelde). Thus, the municipalities can indirectly
control the income level of the new residents by only zoning plots for detached houses
(ibid.). In this sense, social segregation presents an attractive growth strategy for the
municipalities.

In comparison, the economic development that the wind turbines enable does
not compensate for the missed opportunity to develop housing. The municipalities did
not invest in wind turbines on their territories. Ahrensfelde and Wandlitz do not control
utilities that they could use for investments (interview 4, mayor). The government
of Bernau did not invest in wind turbines on its territory because its utility feared a
marketing conflict if it were seen to contribute to local landscape changes (interview 11,
mayor). Therefore, the utility invested in wind turbines only in the wider periphery of
Brandenburg (ibid.).

The private companies that invested in and operate local wind turbines do
not offer models that allow the municipalities or local citizens to invest in them
(interviews 2, 6, 8, 10, project manager). Hence, the protesting municipalities conclude
that the ‘profits flow to where the operators are located, while the negative effects
remain here in the region’ (interview 3, local politician, my translation). The private
companies assemble large parts of the value chain under their roof, from the planning
to the operation of the turbines (interview 8, project manager). They pay their taxes
elsewhere because most of them are not registered locally (interviews 3, 4, 11, local
politician, mayors). The only actors that profit locally are landowners (interview 3,
local politician), whom, under existing law, the municipalities cannot tax specifically
(interviews 4, 11, mayors).

Moreover, the impending hinterlandization of fast-growing municipalities is
not in the interest of Brandenburg’s government either. In reaction to local protests,
Brandenburg’s government passed a law that obligates operators to pay a concession
of €10,000 annually per wind turbine to the local municipality (Government of
Brandenburg, 2019). Nevertheless, even such a concession does not compensate the
growing municipalities (interview 11, mayor). Because the suitability areas interfere
with the municipal zoning practice, the municipalities are at risk of losing an important
means of functional and material control over the local urbanization process.

In addition, the protesting mayors pointed out that many actors along the
renewable energy value chain are based in Berlin and thus the city profits from their
taxes, jobs and investments (interviews 3, 4, 11, local politician, mayors). In particular,
the nation’s largest creditor for wind turbine operators, the German Credit Bank
(DKB), is based in Berlin (interview 6, project manager; DKB, 2021). Moreover, Berlin’s
state government now controls a water and an energy utility after their gradual
remunicipalization between 2012 and 2014 (Beveridge and Naumann, 2017). Both
companies invested in wind turbines in the three municipalities (interviews 2, 10, 11,
project manager, mayor). Especially for Berlin’s young energy utility, investments in
wind turbines provide an opportunity to rapidly ramp up sales because of their large
capacity in comparison to inner-urban, rooftop photovoltaic projects (interview 2,
project manager). Finally, Berlin owns land outside the city’s territory in Brandenburg.
As the landowner, Berlin enjoys the functional authority to choose the company that
is allowed to operate wind turbines on its land, if the land lies inside a suitability
area. Consequently, the city gives priority to its own utilities (interviews 2, 10, project
manager).
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- Conflicting symbolic priorities of the municipalities

The development of wind turbines in the regional parks creates symbolic and
cultural tensions as well. Symbolically, the wind turbines endanger the rural image of
the landscape (interview 4, mayor). As a living environment, the regional parks offer an
attractive contrast to the dense built environment of Berlin and serve as ‘green living
oases’ (interview 3, local politician, my translation). In their declaration, the mayors
explain that the integration of wind turbines into this landscape is becoming increasingly
difficult (Stahl et al., 2018). According to the mayors, ‘industrial wind turbines’ disturb
inhabitants and tourists (ibid.) and appear as urban infrastructures because of their size
and their function to generate energy for the city (interview 4, mayor).

Moreover, the wind turbines increase the value of greenfield land (ibid.). The
higher value lowers the incentive to develop greenfield land. Thus, when wind turbines
increase land rents, they can limit urban sprawl (Haan and Simmler, 2018). At the
same time, the rising land prices incentivize the development of higher buildings
and apartment houses instead of detached houses to increase the use density of plots
(interview 4, mayor). When prices increase too much, one mayor stated, ‘we all of a
sudden have three or four apartments on one plot—that’s what we want to prevent to
keep the character of our buildings’ (ibid.).

In Bernau, the government partly welcomes this momentum to promote the
densification of the town that constitutes the municipal center (interview 11, mayor). In
this way, the municipality can save public expenditures because the increasing spatial
density reduces the ratio between infrastructure investments and the use density of
those infrastructures (ibid.). Moreover, densification can preserve the rural landscape
surrounding the town and thus it remains attractive for new residents (ibid.). Wandlitz
and Ahrensfelde, however, are characterized by a landscape of distinct historic villages
and settlements. Their mayors want to prevent the construction of apartment buildings
to preserve the rural landscape (interviews 4, 13, mayor, zoning department Ahrensfelde).

In short, the municipalities might lose their rural appeal if developers begin
to construct larger buildings and wind turbines. From this perspective, I understand
the Declaration of Bernau as a symbolic act that tries to stop the transformation of the
regional parks into an energy landscape. At the same time, the shared rural landscape
of the three municipalities creates institutional proximities among them, as they share
a common interest in its development.

Discussion

The territorial perspective allows us to think about how the power density of
renewables shapes urban and regional energy transition processes in more detail than
the literature has done so far (Huber and McCarthy, 2017). The shift in power densities
redefines the energetic qualities of cities, metropolitan areas, rural municipalities
and regions in specific ways. Urban energy transitions do not only depend on access
to rural territories (Huber and McCarthy, 2017; Naumann and Rudolph, 2020); they
might also impede rural development, particularly urbanization processes. Moreover,
the region becomes the preferential territory for spatial planning (Rutherford and
Coutard, 2014) because it can serve cities as a continuous hinterland and offers the
advantage of territorial proximity (Huang and Castan Broto, 2018).

The case study findings agree with other research which shows that even under
favorable conditions, the power densities of renewables make the accomplishment of
urban energy transitions challenging (Smil, 2016). Most importantly, the integration of
renewables into the built environment of cities is more costly than their construction
on greenfield land (Kammen and Sunter, 2016). In this sense, renewables exhibit a non-
urban materiality (to rephrase Rutherford and Coutard, 2014: 1362) that resists attempts
to increase energy generation within urban territories (a finding that reflects Balmaceda
etal., 2019).
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The analytical framework also provides a critical reading of energy landscape
studies (e.g. Woods, 2003; Zografos and Martinez-Alier, 2009). From a territorial
perspective, rural energy landscapes become meaningful in distinction to other
landscapes. For example, actors can mobilize boundaries between urban and rural
landscapes to disrupt territorial proximities. Furthermore, the functional, material and
symbolic qualities of landscapes become visible in relation to each other. Hence, when
researchers analyze energy conflicts in rural areas, they should always follow the energy
and ask whose demand it supplies because the material and symbolic appearance of
landscapes also reflects their functional relation to other landscapes. In this regard, the
case study illustrates the interdependencies that exist between politicized urban and
rural energy landscapes, which are often overlooked in energy landscape studies that
focus on either urban or rural energy landscapes (e.g. Woods, 2003; Castan Broto, 2019).

The case study also shows that the politicization of energy landscapes not only
takes place in existing organizational settings but can also result in new polities that use
landscapes as a means and an end to political organizing (Chezel and Labussiére, 2018).
In other words, the development of energy landscapes shapes subnational territoriality
and vice versa. However, energy landscape studies are usually not attentive to
these territorial interactions. Here, the wider field of landscape studies can offer
inspiration but has its limitations, too. While researchers such as Olwig forecasted
the repoliticization of landscapes (Olwig, 2005) and paved the way to research the
interdependent development of nation states and landscapes (Olwig, 2002), their
work focuses on the interdependencies between landscapes and national territories.
In comparison, this study argues that subnational territories and their relation to
landscapes deserve more attention.

The case study exemplifies how energy transitions reconfigure territorial
hierarchies. Governance actors from Berlin and the three municipalities tried to
dislocate renewable energy sources because they endangered local growth. In this
sense, growth and hinterlandization are two complementary processes. As the built
environment of cities grows, so does their energy landscape, which in turn displaces the
rural energy landscape. Therefore, the metropolitan border becomes a space in which
actors negotiate which areas will become part of the urban energy landscape and which
will become part of the rural energy landscape that generates energy for the former.

Moreover, researchers should have the diseconomies and limits of urban energy
autonomy in mind when they criticize renewable energy projects. When the different
territorial qualities of cities and rural areas and the power density of renewables are
taken into account, uneven development between urban and rural energy landscapes
seems unavoidable to a certain extent. The question then is, when do they lead to
inequalities and social discontent? To answer this question, researchers should develop
more specific concepts to differentiate forms of uneven development and to show
how uneven development is linked to inequality (Zografos and Martinez-Alier, 2009;
O’Sullivan et al., 2020). Sohn’s hinterlandization concept (2014) offers such a more
nuanced terminology as it relates territories according to their supply and demand
function, and questions the value of this relation for both types of territories.

Finally, the hinterlandization concept emphasizes the use of boundaries for
territorial development. Boundaries can signal territorial proximities or disrupt them
(Huang and Castan Broto, 2018). On the one hand, the three municipalities mobilized
their common landscape’s boundary as a resource to resist hinterlandization and
selectively disrupt the territorial proximities that bind them to the city. On the other
hand, the most peripheral municipalities in Brandenburg mobilized the urban edge as
a resource to create proximity between the urban energy landscape of Berlin and the
territory of Ahrensfelde, Bernau and Wandlitz. Against this background, I conceptualize
hinterlandization rather narrowly as a process through which cities gain and control
access to rural areas to their benefit. Future research will need to clarify whether cities
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in other parts of the world follow more equitable strategies to gain access to rural land
resources for energy generation.

Conclusion and outlook

In this article, I set out to contribute to the literature on urban and regional
energy transitions by providing a conceptual framework to investigate how subnational
territories shape energy transitions and, in turn, are shaped by them. The territorial
perspective that I developed offers new insights into the materiality of renewable
energies, energy landscapes and uneven development.

Grounded in political geography (Sack, 1986; Paasi, 2003), the territorial
perspective emphasizes the importance of city-region planning (Rutherford and
Coutard, 2014) in the cities’ quest to match the power density of their energy use with
the power density of energy supply from rural hinterlands. In this sense, the framework
can explain why the region becomes the preferential territory for spatial planning
processes of energy landscapes.

At the same time, this definition of urban energy transitions provides a
fundamentally relational perspective. I argue that, contrary to popular research practice
(Woods, 2003; various examples in the special issues by Nadai and Van der Horst, 2010a;
2010b), a methodological focus on either urban or rural energy landscapes is insufficient
because it overlooks their relativeness. In general, urban and regional energy transition
research should be more explicit about the territorial dimension of its research
objects—specifically, concepts such as landscape and city (Castan Broto, 2019: 28).

Furthermore, the framework explicates why the power densities of renewable
energies make urban energy transitions challenging (Smil, 2016; Huber and
McCarthy, 2017; Balmaceda et al., 2019). While at first glance territorial proximities
between cities and rural areas promise mutual benefits (Huang and Castén Broto, 2018),
they can increase land-use competition and impede local development. Therefore,
territorial boundaries become key in disrupting these proximities, distance energy
landscapes symbolically from each other, and externalize energy infrastructures in
a process that I conceptualize as hinterlandization (Sohn, 2014). As the (changing)
functions of subnational boundaries in urban and regional energy transitions have not
yet received much attention in the literature, future research will need to differentiate
various practices and goals of boundary making.

The case study illustrated these arguments as Berlin’s administration and utilities
symbolically understand the land that Berlin owns outside its borders as a resource. The
administration and the utilities materially externalize wind energy generation and its
unwanted consequences—similar to urban governance actors elsewhere (Zografos
and Martinez-Alier, 2009; O’Sullivan et al., 2020). In reaction, the three municipalities
formed an actor coalition around their shared landscape to express their territorial
priorities more powerfully, because individually they lack functional control over the
planning processes. In this sense, they transformed the landscape into a polity (Chezel
and Labussiére, 2018).

At the same time, the theoretical framework is limited by the specific historical
and geographical setting of the case study. Therefore, the conclusions offered here are
tentative, especially because we know relatively little about the interdependencies
between subnational territories and energy transitions (Gailing et al., 2020;
Poupeau, 2020). Insights into more fragmented energy systems, in countries with
different forms of territoriality, as well as the study of different forms of territorialization
that result from energy transitions offer fellow researchers a range of opportunities.
Likewise, future studies should differentiate processes of hinterlandization and
highlight (possible) positive developmental outcomes of hinterlandization.

Overall, my research shows that energy transitions offer subnational territories
new opportunities to regain control over their energy systems after decades of
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privatization, liberalization and dependency on imported fossil fuels (Beveridge and
Naumann, 2017). However, the materiality of renewables also limits urban aspirations
for energy autonomy (Barles, 2019; Ménard, 2019). Taken together, energy transitions
redefine the material-economic, functional and symbolic dimensions of subnational
territories and reconfigure the relations between them. These findings justify the
increasing interest that territorial perspectives enjoy in urban and regional energy
transition research and the sustainability literature more broadly (see e.g. Gailing
et al., 2020; Janos, 2020; Poupeau, 2020).

Looking ahead, my research suggests that the contradictory process of urban
growth inside fixed territorial confines reproduces hinterlandization. At larger scales—
such as the national territory—the totality of these contradictions results in the hinter-
landization of even more distant territories for renewable energy generation. In
Germany protests against wind turbines have almost stopped their development on
land (Radtke, 2020). Therefore, the national energy transition strategy puts increasing
emphasis on the development of offshore wind energy, which will ultimately lead to
the development of renewable energy seascapes (Borthwick, 2016)—a concept that has
not yet received attention in the social sciences but promises to further advance our
understanding of energy landscapes. Moreover, recent studies assume that Germany
will not be able to generate enough renewable energy on its territory to satisfy its energy
demand (Merten et al., 2020). Accordingly, the national government intends to import
green hydrogen produced on foreign territories (Van de Graaf et al., 2020), in a process
that will create discontinuous hinterlands.

Last but not least, I propose to adjust the analytical framework to research the
interdependent development of the spatial extension of non-energy resources and
subnational territoriality. As long as urbanization goes along with expansion of the
built environment, takes place in territorial boundaries and relies on an increasingly
expansive resource base, it will likely displace infrastructures that produce low-value
resources. The increased use of renewable resources—as promoted by advocates of the
bioeconomy—could greatly increase the spatial extension of the urban resource base.
For example, the substitution of mineral building materials for timber materials would
increase the land footprint of cities (Borjesson and Gustavsson, 2000). Likewise, the
analytical framework offers opportunities to research the interdependent development
of subnational territoriality and the organization of resource flows. For example, the
circular city could decrease the urban land footprint (Williams, 2019). At the same time,
cities often displace circular economy activities due to their low value added—a spatial
dynamic of urban land economics that mirrors the hinterlandization process described
in this case study.

Benedikt Walker, Department of Geography, University of Bonn, Meckenheimer
Allee 166, D-53115 Bonn, Germany, benediktwalker@uni-bonn.de

References

Bahers, J-B., A. Tanguy and S. Pincetl (2020) Metabolic
relationships between cities and hinterland: a
political-industrial ecology of energy metabolism of
Saint-Nazaire metropolitan and port area (France).
Ecological Economics 167 (January). https://doi.
org/10.1016/j.ecolecon.2019.106447

Balmaceda, M., P. Hégselius, C. Johnson, H. Pleines,

D. Rogers and V-P. Tynkkynen (2019) Energy
materiality: a conceptual review of multi-
disciplinary approaches. Energy Research & Social
Science 56 (October). https://doi.org/10.1016/j.
erss.2019.101220

Barles, S.(2019) Urban metabolic self-sufficiency: an
oxymoron or a challenge? In F. Lopez, M. Pellegrino
and O. Coutard (eds.), Local energy autonomy: spaces,
scales, politics, (Volume 1), ISTE and John Wiley,
London and Hoboken, NJ.

Beermann, J. and K. Tews (2017) Decentralised laboratories
in the German energy transition: why local renewable
energy initiatives must reinvent themselves. Journal of
Cleaner Production 169.5, 125-34.

Beveridge, R. and M. Naumann (2017) Fir ein Recht auf
Infrastruktur! Stadtpolitische Konflikte um die Energie-
und Wasserversorgung in Berlin [For a right to
infrastructure! Urban political conflicts over the energy
and water supply in Berlin]. In M. Flitner, J. Lossau
and A-L. Miiller (eds.), Infrastrukturen der Stadt
[Infrastructures of the city], Springer VS, Wiesbaden.

Bérjesson, P. and L. Gustavsson (2000) Greenhouse
gas balances in building construction: wood
versus concrete from life-cycle and forest land-use
perspectives. Energy Policy 28.9, 575-88.

Borthwick, A.G.L. (2016) Marine renewable energy seascape.
Engineering 2.1, 69-78.


https://doi.org/10.1016/j.ecolecon.2019.106447
https://doi.org/10.1016/j.ecolecon.2019.106447
https://doi.org/10.1016/j.erss.2019.101220
https://doi.org/10.1016/j.erss.2019.101220

A TERRITORIAL PERSEPCTIVE ON URBAN AND REGIONAL ENERGY TRANSITIONS

Bulkeley, H. (2010) Cities and the governing of climate
change. Annual Review of Environment and Resources
35.1,229-53.

Castan Broto, V. (2017) Energy landscapes and urban
trajectories towards sustainability. Energy Policy 108
(September), 755-64.

Castan Broto, V. (2019) Urban energy landscapes. University
Printing House, Cambridge and New York, NY.

Castan Broto, V., D. Salazar and K. Adams (2014)
Communities and urban energy landscapes in Maputo,
Mozambique. People, Place and Policy Online 8.3,
192-207.

Chezel, E. and O. Labussiére (2018) Energy landscape
as a polity: wind power practices in Northern
Friesland (Germany). Landscape Research 43.4,
503-16.

Clark, T.A. (2013) Metropolitan density, energy efficiency
and carbon emissions: multi-attribute tradeoffs and
their policy implications. Energy Policy 53 (February),
413-28.

Coutard, O. and J. Rutherford (2010) Energy transition and
city-region planning: understanding the spatial politics
of systemic change. Technology Analysis & Strategic
Management 22.6,711-27.

DKB (German Credit Bank) (2021) Das
Energiewendemanéver—#geldverbesserer [The
energy transition maneuver—#moneyimprover] [WWW
document]. URL https://geldverbesserer.dkb.de/das-
energiewendemanoever/ (accessed 19 November
2021).

Eisenhardt, K.M. and M.E. Graebner (2007) Theory building
from cases: opportunities and challenges. Academy of
Management Journal 50 (February), 25-32.

Flick, U. (2017) Triangulation in der qualitativen Forschung
[Triangulation in qualitative research]. In U. Flick, E. von
Kardorff and I. Steinke (eds.), Qualitative Forschung:
ein Handbuch [Qualitative research: a handbook],
12th edition, Rowohlt, Reinbek bei Hamburg.

Fridgen, G., R. Keller, M-F. Kérner and M. Schépf
(2020) A holistic view on sector coupling. Energy
Policy 147 (December). https://doi.org/10.1016/j.
enpol.2020.111913

Gailing, L., A. Bues, K. Kern and A. R8hring (2020) Socio-
spatial dimensions in energy transitions: applying
the TPSN framework to case studies in Germany.
Environment and Planning A: Economy and Space 52.6,
1112-30.

Government of Brandenburg (2019) Gesetz zur Zahlung
einer Sonderabgabe an Gemeinden im Umfeld von
Windenergieanlagen (Windenergieanlagenabgabengesetz -
BbgWindAbgG) [Law on the payment of a special fee
to municipalities in the vicinity of wind turbines (Wind
Turbine Tax Act - BogWindAbgG)]. GVBI.I/19, Nr. 30
[WWW document]. URL https://bravors.brandenburg.de/
gesetze/bbgwindabgg (accessed 13 June 2022).

Haan, P. and M. Simmler (2018) Wind electricity subsidies—a
windfall for landowners? Evidence from a feed-in tariff
in Germany. Journal of Public Economics 159 (March),
16-32.

Heinbach, K., A. Aretz, B. Hirschl, A. Prahl and S. Salecki
(2014) Renewable energies and their impact on local
value added and employment. Energy, Sustainability
and Society 4, 1. https://doi.org/10.1186/2192-0567-
41

Hirschl, B., A. Aretz, E. Dunkelberg, A. Neumann and
J. WeiB (2011) Potenziale Berneuerbarer Energien
in Berlin 2020 und langfristig—Quantifizierung und
MaBnahmengenerierung zur Erreichung ambitionierter
Ausbauziele [Potentials of renewable energies in
Berlin in 2020 and in the long term—quantification
and generation of measures to achieve ambitious
expansion goals]. Institut fiir kologische
Wirtschaftsforschung, Berlin.

Hodson, M. and S. Marvin (2010) Can cities shape socio-
technical transitions and how would we know if they
were? Research Policy 39.4,477-85.

Huang, P. and V. Castan Broto (2018) Interdependence
between urban processes and energy transitions:
the dimensions of urban energy transitions (DUET)

781

framework. Environmental Innovation and Societal
Transitions 28 (September), 35-45.

Huber, M. (2015) Theorizing energy geographies.
Geography Compass 9.6, 327-38.

Huber, M. and J. McCarthy (2017) Beyond the subterranean
energy regime? Fuel, land use and the production
of space. Transactions of the Institute of British
Geographers 42.4, 655-68.

Janos, N. (2020) Urbanising territory: the contradictions of
eco-cityism at the industrial margins, Duwamish River,
Seattle. Urban Studies 57.11, 2282-99.

Johnson, V. and S. Hall (2014) Community energy and
equity: the distributional implications of a transition to
a decentralised electricity system. People, Place and
Policy Online 8.3, 149-67.

Kammen, D.M. and D.A. Sunter (2016) City-integrated
renewable energy for urban sustainability. Science
352.6288, 922-28.

Keil, R. and S. Macdonald (2016) Rethinking urban
political ecology from the outside in: greenbelts
and boundaries in the post-suburban city. Local
Environment 21.12, 1516-33.

Klagge, B. (2013) Governance-Prozesse fiir erneuerbare
Energien—Akteure, Koordinations- und
Steuerungsstrukturen [Governance processes
for renewable energies—actors, coordination and
control structures]. In B. Klagge and C. Arbach
(eds.), Governance-Prozesse fiir erneuerbare Energie,
[Governance processes for renewable energies]
Akademie fiir Raumforschung und Landesplanung,
Hannover.

Klagge, B., H. Schmole, I. Seidl and S. Schén (2016) Zukunft
der deutschen Energiegenossenschaften [Future of
the German energy cooperatives]. Raumforschung und
Raumordnung 74.3, 243-58.

Krueger, R. and L. Savage (2007) City-regions and social
reproduction: a place for sustainable development?
International Journal of Urban and Regional Research
31.1,215-23.

Kuckartz, U. (2014) Qualitative Inhaltsanalyse: Methoden,
Praxis, Computerunterstiitzung [Qualitative content
analysis: methods, practice, computer support].
Second edition, Beltz Juventa, Weinheim and Basel.

Kihn, M. and L. Gailing (2008) From green belts to regional
parks: history and challenges of suburban landscape
planning in Berlin. In M. Amati (ed.), Urban green belts
in the twenty-first century, Ashgate, Aldershot and
Burlington, Vermont.

Kuzemko, C., C. Mitchell, M. Lockwood and R. Hoggett
(2017) Policies, politics and demand side
innovations: the untold story of Germany's energy
transition. Energy Research & Social Science 28 (June),
58-67.

Lee, J-S. and J. Kim (2016) South Korea's urban green
energy strategies: policy framework and local
responses under the green growth. Cities 54.3, 20-27.

Leibenath, M. and G. Lintz (2018) Governance of energy
landscapes between pathways, people and politics.
Landscape Research 43.4,471-75.

Mattes, J., A. Huber and J. Koehrsen (2015) Energy
transitions in small-scale regions—what we can learn
from a regional innovation systems perspective.
Energy Policy 78 (March), 255-64.

Ménard, R. (2019) Critical densities of energy self-
sufficiency and carbon neutrality. In F. Lopez,

M. Pellegrino and O. Coutard (eds.), Local energy
autonomy: spaces, scales, politics (Volume 1), ISTE and
John Wiley, London and Hoboken, NJ.

Merten, F., A. Scholz, C. Kriiger, S. Heck, Y. Girard, M. Mecke
and M. George (2020) Bewertung der Vor- und
Nachteile von Wasserstoffimporten im vergleich zur
heimischen Erzeugung [Evaluation of the advantages
and disadvantages of hydrogen imports compared to
domestic generation]. Wuppertal Institute, Wuppertal.

Miller, B. and S. Méssner (2020) Urban sustainability and
counter-sustainability: spatial contradictions and
conflicts in policy and governance in the Freiburg and
Calgary metropolitan regions. Urban Studies 57.11,
2241-62.


https://geldverbesserer.dkb.de/das-energiewendemanoever/
https://geldverbesserer.dkb.de/das-energiewendemanoever/
https://doi.org/10.1016/j.enpol.2020.111913
https://doi.org/10.1016/j.enpol.2020.111913
https://bravors.brandenburg.de/gesetze/bbgwindabgg
https://bravors.brandenburg.de/gesetze/bbgwindabgg
https://doi.org/10.1186/2192-0567-4-1
https://doi.org/10.1186/2192-0567-4-1

WALKER

Moss, T., S. Becker and M. Naumann (2015) Whose energy
transition is it, anyway? Organisation and ownership of
the Energiewende in villages, cities and regions. Local
Environment 20.12, 1547-63.

MWAE (Ministry of Economy, Labour and Energy) (2012)
Energiestrategie 2030 des Landes Brandenburg
[Energy strategy 2030 of the federal state of
Brandenburg]. MWAE, Potsdam [WWW document].
URL http://mwe.brandenburg.de/media/bb1.a.3814.
de/Energiestrategie2030_2012.pdf (accessed 13 June
2022).

Nadai, A. and D. van der Horst (2010a) Introduction:
landscapes of energies. Special issue, Landscape
Research 35.2, 143-55.

Nadai, A. and D. van der Horst (2010b) Wind power
planning, landscapes and publics. Special issue, Land
Use Policy 27.2,181-84.

Naumann, M. and D. Rudolph (2020) Conceptualizing rural
energy transitions: energizing rural studies, ruralizing
energy research. Journal of Rural Studies 73 (January),
97-104.

Newman, D. (2003) Boundaries. In J. Agnew, K. Mitchell
and G. Toal (eds.), A companion to political geography,
Wiley-Blackwell, Hoboken, NJ.

Olwig, K.R. (2002) Landscape, nature, and the body politic:
from Britain’s renaissance to America’s new world.
University of Wisconsin Press, Madison.

Olwig, K.R. (2005) Editorial: law, polity and the changing
meaning of landscape. Landscape Research 30.3,
293-98.

O'Sullivan, K., O. Golubchikov and A. Mehmood (2020)
Uneven energy transitions: understanding continued
energy peripheralization in rural communities.

Energy Policy 138. https://doi.org/10.1016/j.
enpol.2020.111288

Overwien, P. and U. Groenewald (2015) Viel Wind um
den Wind. Aktuelle Herausforderungen fiir die
Regionalplanung in Brandenburg [Lots of wind around
the wind. Current challenges for regional planning in
Brandenburg]. Informationen zur Raumentwicklung
6,603-18.

Paasi, A. (2003) Territory. In J. Agnew, K. Mitchell and G. Toal
(eds.), A companion to political geography, Wiley-
Blackwell, Hoboken, NJ.

Parliament of Berlin (2018) Berliner Energie- und
Klimaschutzprogramm 2030 [Berlin Energy and
Climate Protection Program 2030]. Pub. L. No.

AH Drucksache 18/0423 [WWW document].

URL https://energiesparnetzwerk.berlin/
berliner-energie-und-klimaschutz-programm-
2030#:~:text=Es%20umfasst%20rund%20100%20
Ma%C3%9Fnahmen,in%20der%22Stadt%20
erwirkt%20werden (accessed 13 June 2022).

Pasqualetti, M. and S. Stremke (2018) Energy landscapes
in a crowded world: a first typology of origins and
expressions. Energy Research & Social Science 36
(February), 94-105.

Poupeau, F-M. (2020) Metropolitan and rural areas fighting
for the control of electricity networks in France. A local
geopolitics approach to energy transition. Environment
and Planning C: Politics and Space 38.3, 464-83.

Radtke, J. (2020) Das Jahrhundertprojekt der Nachhaltigkeit
am Scheideweg: Wie kann die Energiewende in
Deutschland breite gesellschaftliche Unterstiitzung
finden? [Sustainability project of the century at
the crossroads: how can the energy transition in
Germany find broad social support?]. Zeitschrift fiir
Politikwissenschaft 30.1, 97-111.

Regional Planning Authority Uckermark-Barnim (2019)
Regionalplan Uckermark-Barnim, sachlicher Teilplan

“windnutzung, Rohstoffsicherung und -gewinnung”
[Regional plan Uckermark-Barnim, factual sub-plan
‘Wind use, securing and extracting raw materials’].
Amtsblatt fir Brandenburg Nr. 43/2016 vom 18,
October 2016 [WWW document]. URL https://
bravors.brandenburg.de/br2/sixcms/media.php/76/
Amtsblatt%2043_16.pdf (accessed 13 June 2022).

Reusswig, F., B. Hirschl, W. Lass, C. Becker, L. Bélling,

W. Clausen, L. Haag, H. Hahmann, P. Heiduk and

782

M. Hendzlik (2014a) Machbarkeitsstudie klimaneutrales
Berlin 2050 [Feasibility study for a climate-neutral
Berlin 2050]. PIK, IOW, bgmr Landschaftsarchitekten,
UmbauStadt, HFK Rechtsanwalte, BLS Energieplan,
Potsdam/Berlin [WWW document]. URL https://www.
berlin.de/sen/uvk/_assets/klimaschutz/publikationen/
klimaneutralesberlin_machbarkeitsstudie.pdf
(accessed 13 June 2022).

Reusswig, F., B. Hirschl, W. Lass, C. Becker, L. Bélling,

W. Clausen, L. Haag, H. Hahmann, P. Heiduk

and M. Hendzlik (2014b) Machbarkeitsstudie
klimaneutrales Berlin 2050 Anhang. [Feasibility
study for a climate-neutral Berlin 2050. Appendix].
PIK, IOW, bgmr Landschaftsarchitekten,
UmbauStadt, HFK Rechtsanwélte, BLS Energieplan,
Potsdam/Berlin [WWW document]. URL https://
www.ioew.de/fileadmin/user_upload/BILDER_
und_Downloaddateien/Publikationen/2014/
Hirschl_Bernd_Machbarkeitsstudie_Klimaneutrales_
Berlin_2050_Anhang.pdf (accessed 13 June 2022).

Réhring, A., F. Sondershaus, L. Gailing, K. Anders and
L. Fischer (2014) Kulturlandschaften als
Handlungsrdume—ein Beitrag zur [6sung der
Herausforderungen von Energiewende und
Klimawandel [Cultural landscapes as spaces for
action—a contribution to solving the challenges of the
energy transition and climate change], Gemeinsame
Landesplanungsabteilung Berlin-Brandenburg, Teil
3 [WWW document]. URL https://www.researchgate.
net/publication/304704303_Kulturlandschaften_
als_Handlungsraume_Ein_Beitrag_zur_Losung_
der_Herausforderungen_von_Energiewende_und_
Klimawandel_Abschlussbericht_des_Gutachtens_zum_
Gemeinsamen_Raumordnungskonzept_Energie_und_
Klim (accessed 13 June 2022).

Rutherford, J. and O. Coutard (2014) Urban energy
transitions: places, processes and politics of socio-
technical change. Special issue, Urban Studies 51.7,
1353-77.

Rutherford, J. and S. Jaglin (2015) Introduction to the
special issue—Urban energy governance: local actions,
capacities and politics. Special issue, Energy Policy 78
(March), 173-78.

Sack, R.D. (1986) Human territoriality: its theory and
history. Cambridge University Press, Cambridge and
New York.

Smil, V. (2016) Power density: a key to understanding
energy sources and uses. MIT Press, Cambridge,
Massachusetts, and London.

Sohn, C.(2014) The border as a resource in the global
urban space: a contribution to the cross-border
metropolis hypothesis. International Journal of Urban
and Regional Research 38.5, 1697-1711.

Stahl, A., J. Radant, W. Gehrke, D. Maleuda, A. Klatt,

K. Joachim, P. Liebehenschel, D. Geldschlager and

W. Mischewski (2018) Bernauer Erklérung [Declaration
of Bernau] [WWW document]. URL https://waldkleeblatt.
de/wp-content/uploads/2018/08/Bernauer-Erklarung-
final.pdf (accessed 19 November 2021).

State Parliament of Berlin (2016) Neue Energie fiir Berlin—
Zukunft der energiewirtschaftlichen Strukturen [New
energy for Berlin— future of energy management
structures] [WWW document]. URL https://www.
parlament-berlin.de/media/download/1777 (accessed
13 June 2022).

State Planning Authority Berlin Brandenburg (2019) Anlage
zur Verordnung tiber den Landesentwicklungsplan
Hauptstadtregion Berlin-Brandenburg (LEP HR) [Annex
to the ordinance on the state development plan for the
capital region Berlin-Brandenburg (LEP HR)]. Journal
of Laws and Regulations for the State of Brandenburg
Part Il, no. 35 (May).

Statistical Office Berlin-Brandenburg (2020)
Bevélkerungsentwicklung und Flachen der kreisfreien
Stadte, Landkreise und Gemeinden im Land Brandenburg
[Population development and areas of the independent
cities, districts and municipalities in the state of
Brandenburg], No. A14, AV 2-j [WWW document]. URL
https://download.statistik-berlin-brandenburg.de/04ec8


http://mwe.brandenburg.de/media/bb1.a.3814.de/Energiestrategie2030_2012.pdf
http://mwe.brandenburg.de/media/bb1.a.3814.de/Energiestrategie2030_2012.pdf
https://doi.org/10.1016/j.enpol.2020.111288
https://doi.org/10.1016/j.enpol.2020.111288
https://energiesparnetzwerk.berlin/berliner-energie-und-klimaschutz-programm-2030#:~:text=Es%20umfasst%20rund%20100%20Ma%C3%9Fnahmen,in%20der%22Stadt%20erwirkt%20werden
https://energiesparnetzwerk.berlin/berliner-energie-und-klimaschutz-programm-2030#:~:text=Es%20umfasst%20rund%20100%20Ma%C3%9Fnahmen,in%20der%22Stadt%20erwirkt%20werden
https://energiesparnetzwerk.berlin/berliner-energie-und-klimaschutz-programm-2030#:~:text=Es%20umfasst%20rund%20100%20Ma%C3%9Fnahmen,in%20der%22Stadt%20erwirkt%20werden
https://energiesparnetzwerk.berlin/berliner-energie-und-klimaschutz-programm-2030#:~:text=Es%20umfasst%20rund%20100%20Ma%C3%9Fnahmen,in%20der%22Stadt%20erwirkt%20werden
https://energiesparnetzwerk.berlin/berliner-energie-und-klimaschutz-programm-2030#:~:text=Es%20umfasst%20rund%20100%20Ma%C3%9Fnahmen,in%20der%22Stadt%20erwirkt%20werden
https://bravors.brandenburg.de/br2/sixcms/media.php/76/Amtsblatt%2043_16.pdf
https://bravors.brandenburg.de/br2/sixcms/media.php/76/Amtsblatt%2043_16.pdf
https://bravors.brandenburg.de/br2/sixcms/media.php/76/Amtsblatt%2043_16.pdf
https://www.berlin.de/sen/uvk/_assets/klimaschutz/publikationen/klimaneutralesberlin_machbarkeitsstudie.pdf
https://www.berlin.de/sen/uvk/_assets/klimaschutz/publikationen/klimaneutralesberlin_machbarkeitsstudie.pdf
https://www.berlin.de/sen/uvk/_assets/klimaschutz/publikationen/klimaneutralesberlin_machbarkeitsstudie.pdf
https://www.ioew.de/fileadmin/user_upload/BILDER_und_Downloaddateien/Publikationen/2014/Hirschl_Bernd_Machbarkeitsstudie_Klimaneutrales_Berlin_2050_Anhang.pdf
https://www.ioew.de/fileadmin/user_upload/BILDER_und_Downloaddateien/Publikationen/2014/Hirschl_Bernd_Machbarkeitsstudie_Klimaneutrales_Berlin_2050_Anhang.pdf
https://www.ioew.de/fileadmin/user_upload/BILDER_und_Downloaddateien/Publikationen/2014/Hirschl_Bernd_Machbarkeitsstudie_Klimaneutrales_Berlin_2050_Anhang.pdf
https://www.ioew.de/fileadmin/user_upload/BILDER_und_Downloaddateien/Publikationen/2014/Hirschl_Bernd_Machbarkeitsstudie_Klimaneutrales_Berlin_2050_Anhang.pdf
https://www.ioew.de/fileadmin/user_upload/BILDER_und_Downloaddateien/Publikationen/2014/Hirschl_Bernd_Machbarkeitsstudie_Klimaneutrales_Berlin_2050_Anhang.pdf
https://www.researchgate.net/publication/304704303_Kulturlandschaften_als_Handlungsraume_Ein_Beitrag_zur_Losung_der_Herausforderungen_von_Energiewende_und_Klimawandel_Abschlussbericht_des_Gutachtens_zum_Gemeinsamen_Raumordnungskonzept_Energie_und_Klim
https://www.researchgate.net/publication/304704303_Kulturlandschaften_als_Handlungsraume_Ein_Beitrag_zur_Losung_der_Herausforderungen_von_Energiewende_und_Klimawandel_Abschlussbericht_des_Gutachtens_zum_Gemeinsamen_Raumordnungskonzept_Energie_und_Klim
https://www.researchgate.net/publication/304704303_Kulturlandschaften_als_Handlungsraume_Ein_Beitrag_zur_Losung_der_Herausforderungen_von_Energiewende_und_Klimawandel_Abschlussbericht_des_Gutachtens_zum_Gemeinsamen_Raumordnungskonzept_Energie_und_Klim
https://www.researchgate.net/publication/304704303_Kulturlandschaften_als_Handlungsraume_Ein_Beitrag_zur_Losung_der_Herausforderungen_von_Energiewende_und_Klimawandel_Abschlussbericht_des_Gutachtens_zum_Gemeinsamen_Raumordnungskonzept_Energie_und_Klim
https://www.researchgate.net/publication/304704303_Kulturlandschaften_als_Handlungsraume_Ein_Beitrag_zur_Losung_der_Herausforderungen_von_Energiewende_und_Klimawandel_Abschlussbericht_des_Gutachtens_zum_Gemeinsamen_Raumordnungskonzept_Energie_und_Klim
https://www.researchgate.net/publication/304704303_Kulturlandschaften_als_Handlungsraume_Ein_Beitrag_zur_Losung_der_Herausforderungen_von_Energiewende_und_Klimawandel_Abschlussbericht_des_Gutachtens_zum_Gemeinsamen_Raumordnungskonzept_Energie_und_Klim
https://www.researchgate.net/publication/304704303_Kulturlandschaften_als_Handlungsraume_Ein_Beitrag_zur_Losung_der_Herausforderungen_von_Energiewende_und_Klimawandel_Abschlussbericht_des_Gutachtens_zum_Gemeinsamen_Raumordnungskonzept_Energie_und_Klim
https://waldkleeblatt.de/wp-content/uploads/2018/08/Bernauer-Erkl%C3%A4rung-final.pdf
https://waldkleeblatt.de/wp-content/uploads/2018/08/Bernauer-Erkl%C3%A4rung-final.pdf
https://waldkleeblatt.de/wp-content/uploads/2018/08/Bernauer-Erkl%C3%A4rung-final.pdf
https://www.parlament-berlin.de/media/download/1777
https://www.parlament-berlin.de/media/download/1777
https://download.statistik-berlin-brandenburg.de/04ec8c585a619a7e/797dd9c6b069/SB_A01-04-00_2019j01_BB.pdf

A TERRITORIAL PERSEPCTIVE ON URBAN AND REGIONAL ENERGY TRANSITIONS

c585a619a7e/797dd9c6b069/SB_A01-04-00_2019j01_
BB.pdf (accessed 13 June 2022).

Stremke, S. and A. van den Dobbelsteen (2013) Sustainable
energy landscapes: an introduction. In S. Stremke and
A.van den Dobbelsteen (eds.), Sustainable energy
landscapes: designing, planning, and development,
CRC Press, Boca Raton, Florida.

van Cleef, E. (1941) Hinterland and Umland. Geographical
Review 31.2, 308-11.

van de Graaf, T., . Overland, D. Scholten and K. Westphal
(2020) The new oil? The geopolitics and international
governance of hydrogen. Energy Research & Social

783

Science 70. https://doi.org/10.1016/j.erss.2020.
101667

Williams, J. (2019) Circular cities. Urban Studies 56.13,
2746-62.

Woods, M. (2003) Conflicting environmental visions of the
rural: windfarm development in Mid Wales. Sociologia
Ruralis 43.3,271-88.

Wylie, J. (2007) Landscape. Routledge, London and New York.

Zografos, C. and J. Martinez-Alier (2009) The politics of
landscape value: a case study of wind farm conflict in
rural Catalonia. Environment and Planning A: Economy
and Space 41.7,1726-44.


https://download.statistik-berlin-brandenburg.de/04ec8c585a619a7e/797dd9c6b069/SB_A01-04-00_2019j01_BB.pdf
https://download.statistik-berlin-brandenburg.de/04ec8c585a619a7e/797dd9c6b069/SB_A01-04-00_2019j01_BB.pdf
https://doi.org/10.1016/j.erss.2020.101667
https://doi.org/10.1016/j.erss.2020.101667

