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ABSTRACT ARTICLE HISTORY
The aim of the study is to analyse the extent to which the spatial planning guidelines Received 29 March 2024
for renewable energies address the local people’s perception of a sustainable energy Accepted 7 October 2024
transition. Using the example of the municipality of Tettnang in southern Germany,
the study focuses on GIS-based visualisations to investigate the spatial intensity to £ L
. . - . X . nergy planning; renewable
which the overarching formal specifications on land use have been imprinted on energies; participatory
the local contexts and what options for alternative spatial concepts are left for the mapping; energy transition;
local population to promote the expansion of wind turbines and photovoltaics. In energy landscapes
a further step, the methods of participatory mapping and supplementary
interviews are used to analyse which spatial perceptions of a spatially balanced
energy transition prevail at the local level. The study sample indicates that the
specifications of higher-level spatial planning for renewable energies are not so far
away from the spatial ideas of the local population as theoretical concepts assume.
Rather, a high degree of criterial congruence was found between the interviewees
informal and the overarching formal spatial concepts.

KEYWORDS

1. Introduction

Due to differences in the natural environment, planning laws, and political priorities, the expansion of renew-
able energies (RE) in Germany has so far been spatially uneven (Bruns et al., 2016, p. 130). This development
implies that only a certain part of the population is affected by the landscape impacts of RE (Gailing, 2022,
p- 31), which contradicts the aim of spatial planning enshrined in the German constitution (Article 72) to cre-
ate equal living conditions in rural areas (Schobel, 2012, p. 22). The spatial concentration of power plants leads
to an uneven distribution of generation capacities, resulting in a surplus of electricity from RE in the north of
Germany and a deficit in the south (iwd, 2022). A more even spatial distribution would therefore counteract
the scenical burden on a few sub-regions and also make sense in terms of grid stability (von Seht, 2023, p. 192).

Based on the future deployment of RE, a more even distribution of installations could be aimed for. How-
ever, it is unclear to what extent the current planning law permits the expansion of RE and what ‘scope for
action’ (Gailing & Rohring, 2015, p. 37) municipalities have to contribute to a more decentralised energy
supply. For this reason, we want to take a closer look at the spatial options of RE at the local level. In
doing so, we assume that protests against RE are, among other things, an expression of an unbalanced plan-
ning practice that omits important site factors (Bosch, 2021, p. 55). We refer to Trommsdorf et al. (2023, p. 56)
who claim that local resistance suggests the impracticality of legal frameworks in ensuring the acceptance of
close-by deployment of RE. Even more precisely: Opposition arises primarily when the perspectives of the
local population are ignored (Cleland et al., 2016). Resistance to RE could thus be seen as the result of
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technocratic, top-down planning practices (Wolsink, 2007, p. 1250). For this reason, research approaches and
tools that help to reconcile the overarching requirements for the expansion of RE with the perspectives of the
local population are becoming increasingly important.

To address this research gap, our study focuses on sophisticated spatial analyses and corresponding tools.
Our aim is to intersect technical, economic and ecological implications of local energy transitions with social
factors that are so difficult to measure (Klok et al., 2023, p. 3). The importance of the social dimension has
already been discussed in GIS-based approaches (McKenna et al., 2022, p. 677). GIS, which is the abbreviation
for Geographic Information Systems, can be used to combine attribute tables (e.g. Excel spreadsheets) and
geodata (e.g. vector data) in order to carry out complex spatial calculations and interpretations of all kinds
of topics. However, it is methodologically difficult to capture and operationalise the diverse perspectives of
the local people. Spatial analyses that tried to integrate the social dimension, tended to make simplified
assumptions, e.g. increasing the spatial distances between energy plants and sensitive areas (Harper et al.,
2019) or by generalising the categories of landscape aesthetics (Hermes et al., 2018; Weinand et al., 2022).
These procedures do not address the complexity and heterogeneity of local contexts (Gailing & Leibenath,
2017; Gonzalez et al., 2016). As a result, the spatial preferences of local people are insufficiently reflected in
site decisions (Sward et al., 2021, p. 6).

Therefore, the focus of the study, which is based on (Schlenker, 2024), is to investigate the extent to which
the lack of acceptability of close-by deployment of RE is the result of a mismatch between local preferences and
the overarching RE planning guidelines. This leads to the following research questions:

(1) To what extent is the energy transition at the local level dominated by top-down orientated RE planning
guidelines?

(2) What are the local population’s spatial perceptions of an optimal RE expansion?

(3) To what extent do the formal RE planning guidelines and informal local energy concepts diverge, what are
the consequences of this, and how can potential planning conflicts be resolved?

Taking the southern German municipality of Tettnang, we analyse the spatial intensity to which the RE
planning guidelines have been imprinted on local energy transitions. In a further step, we identify what
options are left for the local population to promote RE deployment according to their own ideas. In this,
we analyse which ideas of a balanced expansion prevail at the local level, which factors are important and
to what extent these perceptions differ from the formal guidelines. Therefore, the permissible spatial corridor
regarding the expansion of wind turbines (WTs) and ground-mounted photovoltaic (PV) is analysed using
official documents and GIS. The perspectives of the local population were collected using participatory map-
ping (PM), a method in which residents can map suitable and unsuitable sites for RE based on their own pre-
ferences. Furthermore, interviews were conducted to obtain additional information from the citizen group,
such as the reasons for choosing certain site parameters. In a final step, the results of the individual mappings
and the corresponding explanations are analysed and presented in textual and cartographic form. This allows
to compare the formal RE planning practice with informal local concepts, to visualise opposing trends in land
use preferences, and to identify spatial conflicts concerning local energy transitions.

Once the research questions and objectives have been clarified, the study addresses the theoretical reference
point ‘The production of space’ (Chapter 2), which serves as the conceptual framework. Chapter 3 outlines the
methodological approach in detail, focusing on GIS and PM in combination with map-based interviews. The
cartographic results and collected spatial statements are presented in Chapter 4 and discussed in Chapter
5. The study closes with a brief conclusion (Chapter 6).

2. Theoretical background

The production of energy landscapes is the result of the prevailing social conditions or power asymmetries
(Bosch & Kienmoser, 2022, p. 527). Control over how space is ‘produced, organised and used’ is exercised
by those who control the way in which space is represented (Zieleniec, 2007, p. 74). According to Lefebvre
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(1991), it is the powerful actors who organise space according to their own ideas and interests and seek to
legitimise this order, the institutional framework of a society, through laws, jurisdiction, land use rights,
maps and spatial planning (Bosch et al. 2020 , p. 266; Karplus & Meir, 2013, p. 26). The spatial level at
which this takes place is the conceived space, which according to Lefebvre (1991, p. 38f.) represents the domi-
nant spatial framework of a society and is also referred to as the ‘abstract space of the experts’ (Lefebvre, 1991,
p- 362), as it is conceptualised and constructed by experts, spatial planners and technocrats, as well as people
with a bureaucratic or scientific background (Merrifield, 2006, p. 109). Applied to energy landscapes (Bosch &
Schmidt, 2020, p. 238; Calvert, 2016, p. 112; Calvert et al., 2019a, p. 193), the conceived space is established by
formal planning law aligned with the principles of technocratic planning. These legal regulations, which are
the result of partial interests, restrict the given natural site potentials. Such spatial restrictions are highly per-
sistent in time and cannot automatically keep pace with social change, which can lead to spatial conflicts.

Nevertheless, potential energy landscapes are discursively contested, especially regarding who they are
intended for (Bridge et al., 2013, p. 333). Following Lefebvre’s theory (1991), two social counter-worlds emerge
(Fuchs, 2019, p. 136): a world designed by dominant actors (conceived space) and a world shaped by less influ-
ential actors (lived space).

The latter refers to the space of everyday life, ‘the space of “inhabitants” and “users”, experienced through
the images and symbols associated with this spatial level (Lefebvre, 1991, p. 39). It includes both the meanings
given to the space by its inhabitants, and the images, symbols, identities, memories, rituals, traditions, myths
and dreams associated with the space (Fuchs, 2019, p. 137; Zieleniec, 2007, p. 75). Lived space can thus be
understood as a kind of link between a society and its space (Karplus & Meir, 2013, p. 26). Lived space func-
tions as a repository of informal local knowledge (Wolf & Mahaffey, 2016, p. 61). In contrast to abstractly con-
ceptualised space, lived space embodies a concrete spatial dimension that is subjectively experienced by
individuals (Lefebvre, 1991, p. 362).

The relations between these two spheres are often limited, but at times unfolding as social conflict.
Lefebvre’s theory offers the possibility to interpret this spatial conflict as a relational interplay between differ-
ent actors, bridging the mental, material and social dimensions (Delaisse et al., 2020, p. 4). This provides an
opportunity not only to challenge dominant top-down planning procedures, but also to capture the perspec-
tives of residents, who are directly confronted with the spatial implications of the energy transition (Calvert
et al, 2019a, p. 193).

3. Method

To grasp the different spatial preferences in energy planning, our study follows a mixed-methods approach. It
comprises the use of GIS, PM in combination with semi-structured interviews and desk research on policy
documents and literature. In doing so, we analyse hypothetical spatial representations of conceived and
lived spaces, not areas that have already been legally designated for RE expansion.

3.1. GIS-based analysis

A desk research on policy documents and literature is the basis for identifying the major natural site factors
(techno-natural potential) and the restricting RE planning guidelines (conceived space). By linking geodata
with attribute tables, which mainly contain technical data and data on planning law, the essential content
can be digitised and visualised cartographically using GIS. By incorporating the prevailing formal planning
criteria (as of October 2023), exclusion, restriction and potential areas for RE were identified. Table 1
shows the key exclusion and restriction criteria for the expansion of RE in the study area. In exclusion
areas, RE cannot be permitted for technical or legal reasons or due to regional planning requirements. In
restricted areas, RE are only permitted under certain conditions or must be balanced against specific land
use requirements. This multi-criteria decision analysis (Shao et al.,, 2020), in which the available geodata
are overlaid and intersected (overlay analyses), provides the opportunity to visualise the spatial relationships
between different entities within multiple data layers (Lang & Blaschke, 2007, p. 59).



JOURNAL OF ENVIRONMENTAL POLICY & PLANNING . 223

Table 1. Exclusion and restriction criteria used in the GIS analyses.

Geo data

Attributes

Data source

Land use
Natural site factors

Distance regulations

Monument Conservation
Nature and landscape
conservation

Forest conservation

Water conservation

Protection of agricultural
land

Extraction and securing
of raw materials
Settlement development

Settlement areas, agriculture, forests, water bodies, transport
infrastructure

Slope, shading distance, minimum wind speed

Statutory distances from settlement areas and infrastructure

Cultural monuments with required assessment area

Biosphere reserves, biotope network, focus areas of selected wind
sensitive species, landscape conservation areas, legally protected
biotopes, meadow orchards, Natura 2000 sites, natural
monuments, nature conservation areas, national nature
monuments, national parks, nature parks, regionally designated
landscape areas of outstanding diversity, character and beauty,
regional green corridors and green belts, regional priority areas for
nature conservation and landscape management, protected
landscape elements, wildlife corridors

Forest reserves, regionally designated areas for forestry, regional
priority areas for special forest functions

Flood plains, water bodies and water margins with legal setbacks,
regional priority areas for water resource protection, regionally
designated areas for water management, water protection areas
zone | and I

Agricultural priority areas, regionally designated areas for agriculture,
regionally designated areas of best agricultural land within the
regional green belt

Regionally designated (priority) areas for extracting and securing
near-surface resources

Regional priority areas for housing construction, industry and

LGL BW (2022)

LGL BW (2022); LUBW (2023)

BAF (2023); BGR (2023); DWD (2018); LGL
BW (2022); LGRB BW (2023); RVBO
(1996b)

LAD BW (2023)

BfN (2022); Geoportal RO BW (2023);
LUBW (2023); RVBO (2021b)

Geoportal RO BW (2023); FVA (2023);
LUBW (2023); RVBO (2021b)

Geoportal RO BW (2023); LGL BW (2022);
LUBW 2023; RVBO (2021b)

Geoportal RO BW (2023); LEL (2023a);
RVBO (2021b)
Geoportal RO BW (2023); RVBO (2021b)

RVBO (2021b)

commerce

Source: Own design.

One limitation in the use of geospatial information is the short half-life of geospatial data. Policy frame-
works change very quickly and frequently in the context of energy transition, so the validity of GIS analysis
is spatially and temporally contingent.

3.2. Participatory mapping and map-based interviews

To capture citizen s perspectives on local RE planning, a qualitative mapping study with accompanying semi-
structured interviews was conducted. The methodological approach follows Jahns (2019). The interviews took
place in spring 2023 with a total of 36 residents of the study area. Most participants (n = 32) were a selection of
residents recruited as part of an on-street mapping approach (Cinderby, 2010) on different days of the week, at
different times of the day and in different well-frequented locations. The only selection criterion for partici-
pation was that the respondents were citizens of the municipality of Tettnang or of the municipalities directly
neighbouring Tettnang and thus had a clear local knowledge of the study area. As it was hardly possible to
recruit residents from the eastern and southern parts of the study area, the sample was extended by gate-
keepers to include additional residents (n = 4) from the corresponding municipal areas. During the mapping
and interview activity, participants were asked to map suitable and unsuitable areas for WTs and PV-systems,
and to explain the underlying influencing factors. Apart from topographical elements (e.g. terrain, streets,
settlements), there was no additional information and no predefined sites for RE. The citizens were free to
choose the sites and their dimensions. They drew them on the maps in the form of circles and hatching.
To analyse the spatial preferences of local people for RE development (lived spaces), PM is a promising
methodological approach. It comprises a variety of methods (Cochrane & Corbett, 2018, p. 3), which have
been developed to incorporate ‘nuanced, nonexpert knowledge’ (Denwood et al, 2022, p. 2324) into
decision-making processes. This contrasts with technocratic approaches based on expert knowledge. PM is
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understood as a tool that enables laypersons to articulate their personal knowledge, place-related concerns and
imaginations about local developments and to spatially concretise these concepts (Miiller et al., 2022). Indi-
vidual mapping allows to capture both the material dimensions of the local environment and the lived experi-
ences (Brown & Kyttd, 2018). PM can thus be seen as a tool for creating social acceptance in planning
decisions, which provides planning authorities with important additional information on socio-spatial
relationships (Huck et al., 2014).

However, this approach has also been described as ‘pseudo-participatory’ (Miiller et al., 2022, p. 2), as it
does not necessarily challenge existing power structures (Radil & Anderson, 2019, p. 198). Although citizens
are involved for reasons of acceptance, their influence on the actual planning is kept to a minimum (Aitken,
2010). Due to the increasing complexity of planning processes, PM could even create a divide between plan-
ning experts and lay people, especially if actors with decision-making power ignore the results of PM and dis-
miss concerns of residents as NIMBY tendencies (Brown & Kyttd, 2018, p. 6). In some cases, however, conflict
is even welcomed, to break up encrusted planning structures. In this regard, PM is seen as a form of counter-
mapping (CM) (Peluso, 1995). In any case, it is a bottom-up approach that provides local people with the same
tools (maps) as political-administrative decision-makers (Dalton & Stallmann, 2018, p. 93). The spatial data
generated by PM is understood as a counter-narrative to the dominant spatial conceptions of appropriate land
use (Brown & Kyttd, 2018, p. 2). Any dissent that emerges should hence be seen as an opportunity to disrupt
hegemonic discourses and offer alternative spatial concepts (Ingalls et al., 2019, p. 634). This responds to the
call for an in-depth examination of conflicts in the context of spatial planning (Hesse & Kiihn, 2023a, p. 420).

The concrete input of residents can be obtained through a variety of different approaches (Brown & Kytt,
2018, p. 5). They range from low-tech approaches (sketch maps) (Hamlin, 2022) to placing markers on paper
maps (Calvert & Jahns, 2021) or web-based tools with digital input masks (Miiller et al., 2022). The advantage
of web-based participatory methods is that they offer a low-threshold opportunity to participate. However,
digital tools exclude certain groups of people who do not have access to the necessary technology (Robinson
et al., 2015). An alternative is the so-called on-street mapping, where participants are approached directly on
the street (Cinderby, 2010). Thereby, it is possible to involve people who would not participate in official par-
ticipation formats (Calvert et al., 2019b, p. 41). The present study uses this methodological approach. The dis-
advantage of this methodological approach is that the respondents do not automatically have the necessary
expertise to make rational decisions for balanced spatial development.

To gain an even deeper insight into the local context, three additional map-based interviews were con-
ducted with key local stakeholders. These have specific expertise and understanding of local social structures
and challenges. A representative of the local agricultural sector, a representative of a local climate protection
group and a representative of the local tourism industry agreed to participate. As these three people were expli-
citly identified as representing specific social groups, the information from these interviews was analysed sep-
arately. In addition, the mapping was not included in the evaluation and visualisation of the “normal”
residents’ cartographic visualisations.

The interviews were analysed using MAXQDA 2022 software, with the transcripts forming the basis of the
qualitative analysis (Mayring, 2016, p. 121). Content coding was based on Petrova’s (2016) VESPA model,
which categorises the important factors for local acceptance of RE into the visual/landscape (V), environ-
mental (E), socio-economic (S) and procedural (PA) dimension (cf. Calvert & Jahns, 2021; Jahns, 2019).

3.3. Combination of empirical data

The spatial information collected through PM and the interviews was digitised and vectorised in ArcGIS for
visualisation and analysis. As a result, four map layers were created for each participant, representing the suit-
able and unsuitable areas for WTs and PV-systems. In a further step, the overlays of the individual maps were
summed in relation to the categories suitable and unsuitable. The resulting vector data was transferred into a
50 m grid. This was used to produce heat maps showing areas of high and low suitability for WT and PV devel-
opment. The numeric difference between the mapped land use preferences (for or against RE expansion) was
used to determine the tendency of the locally preferred land use (tendency maps) within the sample (Brown &
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Raymond, 2014, p. 200). This is done by subtracting the number of overlaps of areas mapped as unsuitable
from the number of overlaps of areas mapped as suitable for RE. A positive value within a grid cell indicates
a tendency for and a negative value a tendency against the expansion of RE.

A particular limitation of the empirical study, apart from the contradictions that sometimes occur between
mapping and interview statements, is the selection and number of participants in the sample. The sample is
not statistically representative and therefore the results cannot be generalised.

3.4. Study region

The municipality of Tettnang, which is part of the Lake Constance-Upper Swabia planning region, is located in
the south-east of Baden-Wuerttemberg and home to 20,077 people (Stadt Tettnang, 2023a). Almost 60% of the
municipal area is characterised by agriculture (60% grassland and 30% speciality crops such as fruit and hops).
In addition to a large number of highly qualified jobs, the municipality offers a high quality of life (VVTN,
2011, p. 11). Furthermore, tourism plays a major role (Stadt Tettnang, 2023b). In 2022, Tettnang enacted
an energy and climate policy concept (Stadt Tettnang, 2022). However, the municipality does not have any
WTSs or PV-systems. That is why the municipality was chosen: because there have not been any concrete plan-
ning efforts to expand RE so far and no planning areas have been designated. According to Miiller et al. (2020,
p- 9), this is an important prerequisite for an effective survey of local contexts as part of a participatory plan-
ning process.

4. Results
4.1. Technical-natural site potential

The technically suitable areas for the deployment of WTs are predominantly located on the eastern side of the
municipality (Figure 1). This is primarily attributable to the prevailing natural wind conditions, which rarely
exceed the value of 5m/s wind speed required for the operation of WTs (Osterhage, 2019, p. 86). After
deducting the technically unsuitable areas, 1,668 hectares remain for the installation of WTs, corresponding
to 75 turbines. From a technical standpoint, 1,840 hectares are available for the construction of PV-systems
(Figure 2).

4.2. Formal planning practice (conceived space)

The proportion of the technical site potential that can actually be utilised for energy generation is further con-
strained by the prevailing planning practice. This is embedded in an institutional framework of social rules
determining both the type and extent of land use that can be attributed to energy planning. Ipsen et al.
(2003, p. 13) refer to this as the ‘social structuring’ of landscape.

After deducting the exclusion areas, 14.9 hectares, distributed over three sites, remain for the construction
of WTs (Figure 3). The site potential is mainly limited by the requirements for the protection of residents
through the implementation of distance zones from residential areas and by nature and landscape conserva-
tion concerns. The remaining site potential, which is by no means unrestricted, is located in the northern half
of the municipality. Theoretically, three individual turbines could be erected. However, various restrictions on
these sites make the construction of WTs highly unlikely.

Considering the formal institutional framework for the construction of PV-systems, 690.4 hectares remain.
Most of these areas are located in the north-eastern part of the municipality (Figure 4). The site potential for
PV-systems is severely limited by the land requirements of nature and landscape conservation. Regional plan-
ning regulations in the form of regional green corridors, green belts and regionally designated areas for nature
conservation and landscape management areas account for the largest share (RVBO, 1996a). About 86% of the
technical site potential are also restricted by agricultural land use requirements. These include regional priority
areas for agriculture and areas of best agricultural land (RVBO, 2021a, p. 23). Only 40.8 of the remaining 690.4
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Figure 1. Technical-natural site potential of wind turbines. Source: Own design.

hectares are free of restrictions. Consequently, the RE planning guidelines severely limit the remaining space
for local people to develop RE.

4.3. Site potentials in citizens’ view (lived space)

A total of 96 areas were mapped by the residents as suitable and 78 as unsuitable for WTs, and 71 areas were
mapped as suitable and 35 as unsuitable for PV-systems. Only one single resident and the tourism represen-
tative said that the entire municipality was unsuitable for WTs. Five of the residents did not map any areas that
they considered unsuitable for WTs. Regarding the possible expansion of PV-systems, only one respondent
described the municipal area as generally unsuitable. Three of the respondents said that they could imagine
PV-systems anywhere. Ten residents didn’t mention any unsuitable areas for solar energy.

In the map-based interviews, respondents mentioned a range of factors that influenced their spatial percep-
tion concerning an acceptable deployment of RE in their hometown. The most frequently mentioned factors
relate to visual and socio-economic aspects of the technologies.

4.3.1. Visual/landscape factors

For 72% of the respondents, distance from populated areas is a key factor in selecting WT-sites. Almost half of
the respondents consider densely populated areas or sites near settlements as unsuitable for WTs. Some ident-
ified noise from turbines as a major nuisance. The scenic impact of WTs is also an important aspect, particu-
larly in terms of the visibility from residents’ properties. One respondent articulated this sentiment, stating:
‘Well, you know how it is, everyone wants it, and no one wants it ‘round their own home’ (resident 5).
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Figure 2. Technical-natural site potential of ground-mounted photovoltaic. Source: Own design.

The negative landscape impact of WT's was also emphasised with regard to the aesthetic and recreational value
of certain areas, particularly the visual axes to Lake Constance and the Alps.

On the other hand, many respondents stated that landscapes already affected by infrastructure, are accep-
table for the development of WTs. In this context, proximity to the main road is mentioned as a suitability
category for WTs. One resident pointed out that elsewhere WTs are often located near main roads, therefore
already being ‘part of the picture’ and that it is ‘not nice anyway’ (resident 14) along these roads. A similar
assessment was made for the industrial areas around gravel pits within the municipality. Areas with radio
masts or covered with hail nets were also deemed suitable, because they are already disfigured. Simultaneously,
respondents indicate a discrepancy between their personal landscape aesthetics and the benefits of RE in facil-
itating a carbon-neutral energy supply: ‘T mean, everyone would rather have these things far away from them.
But I don’t think it’s that bad, because we really have to do something about energy’ (resident 30).

For other respondents, WTs do not generally spoil the landscape. Some refer to WTs in the northern
regions of Germany, where they are a ‘highlight’ (resident 15), or to countries such as the Netherlands,
where people are even happy about windmills (resident 23). One resident even describes WTs as ‘beautiful’
(resident 18). It was also indicated that familiarisation with WTs could potentially influence their perception
over time (tourism representative).

Due to their low height, PV-systems are generally perceived as less intrusive. However, some respondents
argue that PV-systems disturb the landscape. According to them, areas used for local recreation should be
excluded. In particular, the ‘charm of the landscape’ (resident 3) should be preserved, including the views
of Lake Constance, the Alps and Tettnang Castle. Furthermore, some respondents deemed PV-systems in resi-
dential areas or in their immediate vicinity as unacceptable. Conversely, however, PV is also described as a
suitable ‘gap filler’ (resident 12) in populated areas.
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Figure 3. Formal planning potential (wind turbines). Source: Own design.

More than a third of respondents consider open spaces and agricultural land suitable for PV-systems. How-
ever, it was emphasised that due to the dense population, the intensive farming of fruit and hops, and the small
amount of fallow land, open space is scarce. Roofs or sealed areas are therefore often mentioned as an alterna-
tive site for PV-installation. Synergy effects in terms of noise protection could be achieved if PV was installed
along the main road (climate protection group representative). Additionally, pre-polluted areas are considered
to be suitable, e.g. car parks, gravel pits, areas along major roads, industrial areas and areas with monocultures
and hail protection nets. A quarter of respondents indicated that PV would be a preferable alternative to hail
protection nets, citing the latter’s considerable scenic impact on the local landscape. The tourism representa-
tive also emphasises that people are already accustomed to this impact on the landscape which could facilitate
the integration of PV-systems in the municipal area more so than WTs. A prototype of an agricultural photo-
voltaic (Agri-PV) system installed on an orchard in a neighbouring municipality might play an important role
in this positive assessment.

Furthermore, there are significant concerns regarding the density and scale of RE installations. The pro-
liferation of PV could have an adverse impact on the landscape, whereas a more distributed approach invol-
ving multiple smaller systems may be more acceptable. In this context, the climate protection group and the
tourism representative proposed setting a percentage for PV per municipality to regulate the expansion.

4.3.2. Environmental factors

Environmental factors that influence the attitudes towards RE encompass both the role of these technol-
ogies in averting the climate crisis, and their adverse effects on nature and species conservation. This
ambivalence is reflected in the respondents’ statements. For some, visual factors, which are typically
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Figure 4. Formal planning potential (ground-mounted photovoltaics). Source: Own design.

regarded as very important, play a minor role in the context of the necessity for the energy transition. Per-
sonal interests would have to be ‘put aside’ (resident 17) and the ‘consequences’ (resident 27) for the land-
scape must be accepted. The representative of the local climate protection group emphasised that although
he was disturbed by the visual impact of WTs, their expansion was ‘socially relevant’ and a ‘solidarity
contribution’.

Additionally, there is a pronounced emphasis on the necessity of to developing RE in a manner that is in
‘harmony with nature’ (resident 30), the consideration of renaturation and compensation areas when con-
struction energy facilities, and the protection of animals and bird migration routes. Some respondents sta-
ted that areas with a high diversity of animal and plant species are unsuitable for the construction of WTs.
Concerning PV-systems, meadows and clearings in forests were also mentioned as being important for
wildlife and should therefore to be kept free of installations. However, the climate protection group repre-
sentative emphasised that there are often misconceptions about PV-systems, as the areas underneath the
modules are not in conflict with biodiversity. On the contrary, PV-systems could be well integrated into
the biotope network, as biodiversity under PV-modules is often significantly higher than in agricultural
landscapes.

Deforestation is one of the main environmental concerns associated with the expansion of RE. Almost a
third of the residents consider the utilisation of WT's on forest land and the associated deforestation as unac-
ceptable. Some also stress the significance of forest conservation in the context of PV-expansion. This view is
at odds with that of a subset of respondents who would specifically welcome WTs on forest land. They argue
that these sites are often located on ridge tops, which could offer not only greater efficiency but also greater
distance from settlements. It is also pointed out that forests would reduce the visibility of turbines.
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4.3.3. Socioeconomic factors

For more than half of the respondents, the efficiency of the WTs plays an important role. 56% of respondents
cited windy locations as an important decision criterion when choosing a site. Some respondents expressed
scepticism about the availability of suitable windy sites within the municipality. Topography is also considered
when selecting suitable PV-sites. In particular, south-facing slopes and areas devoid of shade are considered
suitable. Furthermore, over one-third of respondents identified the intense competition for land between
energy production, grassland, and special crops as a major challenge. In light of this, the utilisation of fallow
agricultural land or the dual use of orchards and Agri-PV is recommended. However, as the agricultural repre-
sentative emphasises, if AgriPV is to succeed, funding and economic viability need to be secured, planning
requirements eased, and grid development accelerated.

4.3.4. Procedural factors

Only a few residents mentioned procedural factors. This may be because none of the considered RE have been
installed or planned in the municipality yet, so respondents were not familiar with the procedural aspects of
energy systems and the underlying opportunities for participation. Two of the interviewees indicated that they
perceive the legal requirements and planning rules in place for developing WTs to be an obstacle. They feel
that these ‘go too far’ (resident 7) and are an obstacle to contributing to climate protection (resident 12).
Regarding the poorly developed Agri-PV-systems, the agricultural representative points to the inadequate
procedural requirements. In addition, the interviewees stressed the importance of landowner consent as a pre-
requisite for acceptance. The agricultural representative also notes that financial participation of citizens (cf.
distributional justice) could help to improve acceptance.

4.4. Synthesis of mapping and interview statements

To identify similarities and differences in the residents’ spatial perceptions of a balanced energy transition and pre-
ferred land uses, further GIS analysis was carried out on the data collected. After digitising the suitable and unsuitable
areas mapped by the residents, the respondents’ statements on specific locations were also transferred into carto-
graphic visualisations, as far as they could be spatially interpreted and corresponding geodata were available.
There were some inconsistencies between the PM and the interview statements. In some cases, parts of the mapped
suitable areas were described as unsuitable locations in the interview. This shows that inviting citizens to participate
in the planning process is not necessarily conducive to acceptance, as they may later question their own decisions.
This may be since mapping requires spatial imagination, cartographic knowledge and experience, which not all
respondents necessarily have. These inconsistencies were not corrected, as this would contradict the purpose of
PM, which is to tap into alternative sources of knowledge and place them on equal footing with expert knowledge.

4.4.1. Lived wind energy landscapes

The areas respondents identified as suitable for constructing WTs (Figure 5a) exhibit a broad spatial distri-
bution across the municipality. With a few exceptions, suitable locations for WTs were mapped across the
entire municipality. Concurrently, the map illustrates that the extent of overlap between the individually
mapped suitable areas is relatively limited, with a maximum of 22% of respondents, even though all but
one respondent mapped suitable areas. Firstly, the low degree of overlap is due to the large spatial dispersion
of the suitable areas. Secondly, it can be explained by the fact that many respondents mapped small areas,
which reduces the probability of an overlap. Nevertheless, there is an accumulation of areas identified as suit-
able in the north-eastern part of the municipality.

The areas identified as unsuitable for WTs (Figure 5b) show a significantly higher level of agreement between
respondents’ individual spatial perceptions. In particular, forests and residential areas and their immediate sur-
roundings were considered to be unsuitable by many. The town area of Tettnang exhibits a particularly high level
of RE rejection. The preferred land use within the sample (Figure 6) indicates a clear tendency against WT- devel-
opment in the municipality. Only a limited number of small areas in the northeast exhibit potential for wind
energy deployment or no clear tendency for or against WT deployment (white areas).
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Figure 5. Heatmaps wind energy. (a) Suitable areas for the development of wind turbines (b) Unsuitable areas for the development of wind
turbines. Source: Own design.

The heat maps (Figure 5a,b) not only reveal similarities in the individual spatial perceptions, but also illus-
trate a wide variety of sometimes even contradictory expansion concepts. There are only a few areas where the
overall trend of the mapped energy landscape is in favour of WT expansion (Figure 6), although the majority
of respondents could envisage WT installations within the municipal area. This illustrates how difficult and
conflict-laden the identification of suitable sites for WT's can be.

4.4.2. Lived photovoltaic landscapes

The areas identified by respondents as suitable for the construction of PV-systems (Figure 7a) also demonstrate a
wide spatial distribution. Nevertheless, there is a discernible concentration of areas designated as suitable on
orchards. These are predominantly situated in the central northern part of the municipality and partially also
in the north-west. Furthermore, the area along the main road west of Tettnang is considered to be highly suit-
able. Among the areas identified as unsuitable (Figure 7b), the Tettnang forest and the adjacent municipal area to
the south were frequently mentioned. In general, both forests and settlement areas were described as unsuitable.

Figure 8 shows the high suitability of orchards for the deployment of PV. It is important to note, however,
that the respondents described PV-systems on orchards as suitable, not the replacement of orchards. It can be
concluded that the aforementioned areas are primarily related to the specific technological form of Agri-PV.
Additionally, the areas along the main road are deemed suitable for PV expansion. In the southern part of the
municipality, beyond the Tettnang forest, the deployment is viewed critically. Compared to WTs, there are
considerably more (white) areas available, where there is no discernible tendency towards or against the
expansion of PV-systems, and where opposing viewpoints are equally prevalent.

The suitable areas for PV expansion show a significantly higher number of overlaps compared to the suit-
able areas for WTs. This suggests a greater degree of agreement regarding the acceptability of PV-system
expansion across different spatial perceptions. In contrast, the unsuitable areas for PV-systems and WTs exhi-
bit a comparable degree of overlap. The situation is different regarding preferred land use. There are notably
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Figure 6. Tendency map wind energy. Source: Own design.

more areas with a tendency towards expanding PV- or Agri-PV-systems, which also have considerably higher
approval ratings than the few areas with a tendency towards expanding WTs. Consequently, there is a mark-
edly greater affinity for PV-systems within the study area.

4.5 Comparison of formal and informal area potentials

Finally, the informal planning ideas of the residents interviewed were compared with the site potentials
derived from the RE planning guidelines (Figure 9). Both the spatial criteria and the specific locations derived
from them were compared with each other.
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Figure 7. Heatmaps photovoltaics. (a) Suitable areas for the development of photovoltaic systems (b) Unsuitable areas for the development of
photovoltaic systems. Source: Own design.

For most respondents, visual and landscape factors play a crucial role in the siting of RE. The distance
between WTs and populated areas, demanded by many, is addressed in various legal regulations. These
include the minimum distance from built-up areas required by the German Federal Immission Control
Act (BImSchG), as well as the planning law (Section 35 (3) sentence 1 no. 3 of the Federal Building
Code (BauGB) and Section 15 of the Federal Land Utilisation Ordinance (BauNVO)). Furthermore, rec-
ommendations for certain precautionary distances are given at state level (UM BW et al, 2012, p. 21).
Consequently, it is primarily the minimum distances that must be maintained from residential areas
that limit the developable potential for WTs. In contrast, there are no legal or planning requirements
for the construction of PV-systems that define specific distances from residential areas. Instead, the unrest-
ricted areas are all located in close proximity to settlements. The survey conducted does not allow for gen-
eralised statements about how large acceptable distances to different uses need to be. For one, the accuracy
of people’s abstract perception of distance compared to the objective measurement of visual or topogra-
phical distances beyond limited spaces has not been sufficiently clarified (Carlisle et al., 2016, p. 499).
At the same time, Miiller and Morton (2021, p. 65) emphasise that the degree of proximity of facilities
that is considered acceptable by the population is subject to constant change and is part of a social nego-
tiation process. The need to protect certain landscape and recreational areas is also considered in the for-
mal institutional planning requirements, since the ‘diversity, characteristic features and beauty of nature
and landscape, as well as their recreational value’ (Section 1 (1) no. 3 Federal Nature Conservation Act
(BNatschG)) are protected by law.

Additionally, the respondents identified pre-polluted areas as suitable for energy plants. While there are no
analogous planning regulations for WTs, the requirement to give priority to the use of pre-polluted sites in the
expansion of PV is enshrined in the Renewable Energy Source Act’s (EEG) subsidy regime. The promotion of
solar energy is primarily focused along transport routes, in conversion areas, and in agriculturally disadvan-
taged areas. However, in the study area, the utilisation of these sites is significantly constrained by the presence
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Figure 8. Tendency map photovoltaics. Source: Own design.
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Figure 9. Similarities and differences in the planning concepts. (a) Wind energy (b) Photovoltaics. Source: Own design.

of other regional planning regulations. For instance, the majority of areas along the federal highway are located
within regional green belts, where the construction of PV-systems and WTs is prohibited.

Regarding the environmental impacts of WTs and PV-systems, respondents highlighted both the benefits
of these technologies for climate protection and to the potential negative impact on nature and species con-
servation. These considerations are also reflected in the overarching formal-institutional planning concepts for
the expansion of RE. In the recent months, several barriers to RE expansion have been removed, and several
laws and approval regulations have been amended to facilitate and accelerate the energy transition. In addition
to the objective of reducing reliance on fossil fuel imports, efforts are being made to mitigate the effects of the
climate crisis (GFG, 2023a, 2023b). This energy policy is consistent with the statements of the residents sur-
veyed, who perceive the energy transition as a significant benefit in attenuating anthropogenic climate change.

Concerning the adverse impacts on nature and species conservation, respondents emphasised the signifi-
cance of environmentally sustainable development and identified areas of high biodiversity as deserving pro-
tection. These demands are also reflected in formal institutional planning requirements, e.g. in the form of
nature conservation areas or flora-fauna habitat areas, where biodiversity is given a high priority. Additionally,
species conservation concerns must always be considered in planning approval procedures (Section 44
BNatschG). The most frequently cited ecological concern pertaining to the expansion of RE is the avoidance
of deforestation. While clearing for the construction of PV-systems is an exception, forest areas are often
cleared for the installation of WTs (GB, 2022, p. 5). The state government even actively promotes the expan-
sion of wind energy on forest land (Quentin & Tucci, 2022, p. 22). Under current planning law, only specific
forest functions (e.g. ecosystem services) need to be taken into account.

The demand of the interviewees to use (economically) efficient locations for the construction of RE is
acknowledged to a certain extent by the formal institutional planning concepts. In accordance with Section
1 (3) BauGB land-use plans must be ‘enforceable’ (Spitz, 2016, p. 62). This is contingent upon the site in ques-
tion being generally suitable for economic utilisation. Furthermore, the EEG subsidy scheme ensures the econ-
omic viability of energy plants. Nevertheless, WTs in less windy areas are incentivised with a higher subsidy
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rate. This means that WTs can be subsidised across Germany, with expansion not being constrained to the
most economically efficient locations. Consequently, formal institutional planning regulations ensure that
expansion in economically inefficient location is hindered. Nevertheless, they cannot guarantee that only
the most eflicient sites are used.

Additionally, the legal framework is largely aligned with the requirement to consider agricultural interests.
For example, areas deemed particularly suitable for agriculture are safeguarded from the expansion of WTs
and PV-systems. An important factor in limiting PV-expansion is the delineation of agricultural priority
areas. Concurrently, the benefits of Agri-PV-systems are acknowledged and their formal integration into
spatial planning is facilitated. Agri-PV-systems are subsidised via the EEG, and since July 2023, privileged
in the external area of municipalities (Section 35 (1) no. 9 BauGB). The state of Baden-Wuerttemberg is
also promoting the technology in five pilot facilities on fruit and berry plantations (MLR BW, 2022). More-
over, it may be inferred that the spatial planning regulations for the protection of agricultural land do not
impede the construction of Agri-PV-systems, as agricultural use is still feasible under the modules.

This does not mean, however, that the specific potential areas derived from the RE planning guidelines also
represent suitable and conflict-free locations for RE expansion from the perspective of residents. Conversely,
the spatial perceptions of the specifically suitable areas differ considerably (Figure 9), particularly regarding the
potential construction of WTs. All three potential areas are forested, and thus not considered suitable for WTs
by a significant proportion of the residents surveyed. Concurrently, the RE planning guidelines preclude the
possibility of a locally adapted expansion of WTs outside the aforementioned areas, where the actual realis-
ation of the project is questionable anyway due to existing restrictions. A more complex picture emerges
regarding the spatial congruence of suitable areas for PV. This is because from the perspective of the residents
surveyed, significantly wider range of areas shows a tendency towards the expansion for PV. Furthermore, the
study area exhibits a considerably higher number of areas with legal development potential. Fruit-growing
areas occupy a distinctive position. They were not included in the potential analyses, as their utilisation has
not yet been part of the prevailing spatial practice. However, it is becoming evident that the deployment of
Agri-PV in lieu of hail protection nets could represent a form of RE generation that could fulfil both planning
objectives in criterial and concrete spatial terms.

5. Discussion
5.1. Criterial and spatial congruences and differences

Despite the expected differences between formal guidelines (conceived space) and local preferences (lived
space), we find a congruence in the criteria identified as most valid for RE siting. Many of the concerns raised
by local respondents are addressed within the overarching formal guidelines. As this congruence is particularly
evident regarding the general exclusion and suitability factors for the expansion of REs, we call it criterial con-
gruence. It is especially expressed 1. in the preferential use of sites that are far from settlements, pre-polluted
and economically efficient, and 2. in the exclusion of areas that are close to settlements, as well as areas that are
valuable in terms of landscape, nature, species and socio-economic aspects. Many of the parameters that
characterise the spatial perceptions of the respondents coincide with the influencing factors that have also
been identified in other spatial contexts. This is particularly the case for the importance of visual-landscape
factors (Schweiger et al., 2018), with aesthetically unappealing areas being favoured for RE expansion (Beta-
kova et al., 2015). This tendency can also be seen in our sample, where areas perceived as ‘beautiful’ (e.g. resi-
dent 13) were excluded and areas described as ‘not beautiful anyway’ (e.g. resident 14) were mapped as suitable
areas for RE. This is in line with the planning rationale of concentrating expansion on pre-polluted sites
(Bosch & Kienmoser, 2022, p. 527), which is viewed critically in the context of energy justice (Bickerstaff,
2017). At the same time, residents point to the cultural dimension concerning the perception of energy instal-
lations, described by Nadai and van der Horst (2010, p. 149): e.g. the description of WTs in northern Germany
as ‘a highlight’ (resident 15). The same applies to the discursive contextualisation of RE and the associated
influence on the way in which installations are perceived (Miiller et al., 2020, p. 7f.): People who consider
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the expansion of RE to be important judge the spatial implications of the installations more positively, perceiv-
ing them as a sign of ‘progress’ (resident 20). These people do not experience a loss of landscape (Stemmer &
Bruns, 2017, p. 285). The distances between WTs and populated areas (Huck et al., 2014), the (low) number
and density of turbines (Betakova et al., 2015), efficiency (Liebe & Dobers, 2019, p. 251) and the protection of
agriculturally valuable land (Jahns, 2019, p. 57) for local acceptance of RE, which are the main factors influen-
cing the perception of RE in Tettnang, have also been addressed in other case studies. This suggests that there
are important site factors which are not explicitly tied to local contexts.

One explanation for the criterial congruence between conceived and lived space could be a learning effect in
the siting of RE. This refers to the distances between WTs and settlements (Glas & Sebald, 2022), the use of
pre-polluted areas (Peter, 2023), or species and nature conservation concerns (Beck & Sebald, 2023), which are
much discussed in the media and thus seem to have become common knowledge. In addition, various state-
ments from residents suggest that certain areas are considered suitable because RE site patterns of other
regions are unconsciously adopted, e.g. WTs along major roads. In this way, locally acceptable areas could
be anticipated at an early stage by transferring spatial concepts from one municipality to another. Simul-
taneously, the implementation of energy solutions would be made more difficult in the case of municipalities
without similar spatial characteristics such as railway lines, major roads or pre-polluted areas.

Forests occupy an ambivalent position in relation to the study sample, being considered categorically
unsuitable for RE development in some cases, and suitable in others. According to Liebal and Weber
(2013, p. 233), this ambivalence can be attributed to different values: The majority of the population associates
forests with ‘wilderness, beauty, recreation or ecology’ and forests symbolise ‘intact and untouched nature’
(Ludwig & Bosch, 2014, p. 297) which could be disturbed by RE. At the same time, there are several reasons,
why the expansion of WTs in forests makes sense. On the one hand, forests are distant to settlements, on the
other hand their higher altitudes result in more wind speed and therefore in greater economic efficiency. How-
ever, as forests were significantly more often identified as unsuitable for WTs, this broad consensus among
respondents makes them less likely to be conflict-prone, as the local context precludes development in
these areas. In any case, conflicts can never be ruled out, as studies have shown that powerful individuals
may have the resources to mobilise siting decisions in their favour (Schwarz, 2020). It is therefore necessary
to enable participation from the very beginning to be able to identify potential conflicts at an early stage.

The high criterial congruence, however, does not imply that the remaining developable sites, that are derived
from RE planning guidelines, are suitable and free from conflicts with local citizens (Figure 9). Conversely, the
results also show that the spatial conclusions derived from the various suitability and exclusion criteria exhibit a
notable spatial incongruence — especially regarding a possible expansion of WTs (see Figure 9). This is evident
both within the cohort of respondents and when comparing respondents’ spatial perceptions with the formal
planning concepts. The exact spatial reference points and locations of potential conflict thus appear to be highly
context-dependent, underlining the importance and necessity of local negotiation processes

In view of this, the assumption derived from the theory of Lefebvre that there is a large discrepancy between
formal-institutional and informal spatial conceptions concerning a balanced energy transition cannot be
clearly confirmed. Rather, the results suggest that the conceived and lived spaces are closely intertwined
and, at least in part, converge through constant discursive exchange through education, social media and pub-
lic debates on the pros and cons of RE siting. However, the results also show that social conflicts are always to
be expected in the expansion of RE, because there is a high degree of heterogeneity even within the local popu-
lation’s perceptions of a socially balanced energy transition.

5.2. Integrating citizens perspective into planning processes

The methodological approach used in our study proved to be well suited to identifying both the spatial
obstacles and the spatial opportunities for an acceptable expansion of RE at the local level. It was possible
to spatially concretise the subjective ideas about a balanced energy transition.

Nevertheless, it became clear that some of the interviewees lacked the necessary knowledge to provide mean-
ingful planning decisions. The limitations do not stem from the tools provided, but from the people’s lack of
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ability to evaluate complex geographical contexts. This was reflected in some of the interviewees’ statements
about the difficulties of mapping their spatial preferences, but also in the spatial contradictions that occasionally
emerged between PM and the corresponding statements made in the interviews. This is due to the high complex-
ity of spatial planning and therefore points to the importance of expert knowledge. Hence, we argue that pre-
liminary research on local acceptance of RE should be considered as a complement to sophisticated technical
and environmental analyses (Devine-Wright & Wiersma, 2020, p. 11). Lay knowledge should be given a perma-
nent place alongside expert knowledge (Cadieux et al., 2013, p. 316). So far, the perceived discrepancy between
expert and lay knowledge seems to have led primarily to a much greater emphasis on expert knowledge in plan-
ning processes (Aitken, 2009). As a result, actors with decision-making power may tend to ignore the results of
PM (Brown & Kyttd, 2018, p. 6). Approaches that aim to link the perceptions of the local population with expert
knowledge appear to be much more sensitive to social contexts. In this way, a citizen expertise (Schobel et al.,
2022) could emerge, enabling the local population to make informed, legally compliant and meaningful plan-
ning decisions. However, the wide spatial distribution of suitable and unsuitable locations from the respondents’
point of view reveals how far apart the subjective ideas of a spatially balanced energy transition are at the local
level. Given the increasing polarisation of society (Hesse & Kiihn, 2023a, p. 417) and growing populism (Reuss-
wig et al., 2022), it is likely that planning conflicts will intensify in the future. The aim of energy planning should
therefore not be to overcome conflicting ideas about land use (Miiller et al., 2022, p. 15). Instead, the different
perspectives should be integrated into the planning processes. This is problematic insofar as planning relies on a
certain degree of consensus (Hesse & Kithn, 2023b, p. 432). However, in the context of RE planning, it is impor-
tant to bear in mind that, due to the many competing interests, it is not always possible to use the optimal
locations, but also those that are only conditionally acceptable. In this respect, our analyses provide a basis
for discussion when balancing different spatial interests.

6. Conclusion

In view of the ambitious political promotion of the energy transition, the study makes an important contri-
bution to the current debate on a socially balanced expansion of RE. The main interest of the study was to
investigate the extent to which the RE planning guidelines address the local citizens” perception. The study
sample indicates that the specifications of higher-level spatial planning and legislation for the expansion of
RE are not so far away from the spatial ideas of the local population, as theoretical concepts assume. Rather,
within the sample a high consistency between informal and formal planning concepts has been revealed. The
interests of the local population are in many respects considered by the overarching planning requirements.
This suggests that a lack of local acceptance concerning RE expansion is not generally due to highly divergent
ideas about land use. Therefore, regarding the sample of Tettnang, it can be argued that the formal guidelines
are suitable for a spatially balanced development of RE. At the same time, however, it also became clear how
far apart the individual ideas about siting can be, even within a small spatial sample. This suggests that spatial
conflicts are always to be expected and therefore underlines the need to involve the local population at an early
stage in the design of energy landscapes. Yet, it is not advisable to do this without expert knowledge, as the
complexity of planning processes requires specialist expertise.

In this sense, the work shows that dialogue with local residents provides important information for locally
adapted energy transitions. Citizens have already had the opportunity to comment on the expansion of RE.
However, the existing formal participation processes have not been able to give local concerns sufficient influ-
ence. This is illustrated by the study’s finding that some sites that were considered suitable by citizens were
excluded from official planning. Therefore, more attention needs to be paid to establishing effective partici-
pation formats at the institutional level. It is essential to enable the population to make well-founded planning
decisions that are considered in RE planning procedures. This is the only way to negotiate spatial conflicts, to
counteract increasing populism and to find locally adapted solutions. In further studies it would be interesting
to investigate the extent to which the issue of ownership of RE or suitable land influences local siting decisions
and related conflicts. This would open up the possibility of delving more deeply into the power relations of the
local energy transition.



JOURNAL OF ENVIRONMENTAL POLICY & PLANNING . 239

Disclosure statement

No potential conflict of interest was reported by the author(s).

References

Aitken, M. (2009). Wind power planning controversies and the construction of ‘expert’ and ‘lay’ knowledges. Science as Culture,
18(1), 47-64. https://doi.org/10.1080/09505430802385682

Aitken, M. (2010). Why we still don’t understand the social aspects of wind power: A critique of key assumptions within the lit-
erature. Energy Policy, 38(4), 1834-1841. https://doi.org/10.1016/j.enpol.2009.11.060

BAF, Federal Supervisory Authority for Air Navigation Services. (2023). Geodata of the facility protection areas of civil air navi-
gation facilities in accordance with Section 18a (1a) sentence 1 LuftVG. (Data provided via e-mail 3 May 2023).

BauGB, Federal Building Code. Baugesetzbuch in der Fassung der Bekanntmachung vom 3. November 2017 (BGBL. I S. 3634), das
zuletzt durch Artikel 1 des Gesetzes vom 28. Juli 2023 (BGBL. 2023 I Nr. 221) gedndert worden ist. Retrieved October 1, 2023,
from https://www.gesetze-im-internet.de/bbaug/

BauNVO, Federal Land Utilisation Ordinance. Baunutzungsverordnung in der Fassung der Bekanntmachung vom 21. November
2017 (BGBI. I S. 3786), die zuletzt durch Artikel 2 des Gesetzes vom 3. Juli 2023 (BGBL. 2023 I Nr. 176) gedndert worden ist.
Retrieved October 1, 2023, from https://www.gesetze-im-internet.de/baunvo/

Beck, S., & Sebald, C. (2023). Der Mythos der umweltfreundlichen Windrader. Siiddeutsche Zeitung, vom 21.04.2023. Retrieved November
15, 2023, from https://www.sueddeutsche.de/bayern/reichholf-winderenergie-atomausstieg-bayern-1.5810894?reduced=true

Betakova, V., Vojar, J., & Sklenicka, P. (2015). Wind turbines location: How many and how far? Applied Energy, 151, 23-31.
https://doi.org/10.1016/j.apenergy.2015.04.060

BfN, Federal Agency for Nature Conservation. (2022). Specialised geodata of the Federal Agency for Nature Conservation.
Created using geodata © GeoBasis-DE / BKG (2022) (Data provided via e-mail 21 October 2022).

BGR, Federal Institute for Geosciences and Natural Resources. (2023). Locations of the seismic measuring stations in the GRSN
(Data provided via e-mail 11 April 2023).

Bickerstaff, K. (2017). Geographies of energy justice: Concepts, challenges and an emerging agenda. In B. Solomon & K. Calvert
(Eds.), Handbook on the geographies of energy (pp. 438-449). Edward Elgar Publishing.

BImSchG, Federal Immission Control Act. Bundes-Immissionsschutzgesetz in der Fassung der Bekanntmachung vom 17. Mai
2013 (BGBL I S. 1274; 2021 I S. 123), das zuletzt durch Artikel 11 Absatz 3 des Gesetzes vom 26. Juli 2023 (BGBI. 2023 I
Nr. 202) geandert worden ist. Retrieved October 1, 2023, from https://www.gesetze-im-internet.de/bimschg/

BNatSchG, Federal Nature Conservation Act. Bundesnaturschutzgesetz vom 29. Juli 2009 (BGBL. I S. 2542), das zuletzt durch
Artikel 3 des Gesetzes vom 8. Dezember 2022 gedndert worden ist. Retrieved October 1, 2023.

Bosch, S. (2021). Landschaftswandel und Energiewende - eine raumkritische Analyse zur Entwicklung der Energielandschaft
Bayerisch-Schwaben. In M. Krauss & S. Lindl (Eds.), Landschaft. Umwelt. Identitit. Die Region Bayerisch-Schwaben im
Vergleich (pp. 45-58). Volk Verlag.

Bosch, S., & Kienmoser, D. (2022). Modellierung klimaneutraler Energielandschaften - eine kritische Reflexion regionaler
Strategien zum Ausbau erneuerbarer Energien unter Beriicksichtigung des Zwei-Grad-Ziels. Geographica Helvetica, 77(4),
523-546. https://doi.org/10.5194/gh-77-523-2022

Bosch, S., & Schmidt, M. (2020). Ungerechte Energielandschaften - die Produktion von Raum im Kontext der Transformation
des deutschen Energiesystems. Geographica Helvetica, 75(3), 235-251. https://doi.org/10.5194/gh-75-235-2020

Bosch, S., Schmidt, M., & Kienmoser, D. (2020). On the path to sustainable energy landscapes? The social shaping of energy land-
scapes in the face of climate protection measures. Erdkunde - Archive for Scientific Geography, 74(4), 263-280. https://doi.org/
10.3112/erdkunde.2020.04.03

Bridge, G., Bouzarovski, S., Bradshaw, M., & Eyre, N. (2013). Geographies of energy transition: Space, place and the low-carbon
economy. Energy Policy, 53, 331-340. https://doi.org/10.1016/j.enpol.2012.10.066

Brown, G., & Kyttd, M. (2018). Key issues and priorities in participatory mapping: Toward integration or increased specialization?
Applied Geography, 95, 1-8. https://doi.org/10.1016/j.apgeog.2018.04.002

Brown, G., & Raymond, C. (2014). Methods for identifying land use conflict potential using participatory mapping. Landscape
and Urban Planning, 122, 196-208. https://doi.org/10.1016/j.Jlandurbplan.2013.11.007

Bruns, E., Futterlieb, M., Wenzel, B., Ohlhorst, D., Wegner, N., Griiner, A., & Sailer, F. (2016). Instrumente fiir eine verbesserte
rdumliche Steuerung der Stromerzeugung aus erneuerbaren Energien. Institut fiir nachhaltige Energie- und
Ressourcennutzung und Stiftung Umweltenergierecht (Ed.). Retrieved February 11, 2022, from http://i-ner.de/index.php?
title=IRSEE

Cadieux, K., Taylor, L., & Bunce, M. (2013). Landscape ideology in the Greater Golden Horseshoe Greenbelt Plan: Negotiating
material landscapes and abstract ideals in the city’s countryside. Journal of Rural Studies, 32, 307-319. https://doi.org/10.1016/j.
jrurstud.2013.07.005

Calvert, K. (2016). From ‘energy geography’ to ‘energy geographies’: Perspectives on a fertile academic borderland. Progress in
Human Geography, 40(1), 105-125. https://doi.org/10.1177/0309132514566343


https://doi.org/10.1080/09505430802385682
https://doi.org/10.1016/j.enpol.2009.11.060
https://www.gesetze-im-internet.de/bbaug/
https://www.gesetze-im-internet.de/baunvo/
https://www.sueddeutsche.de/bayern/reichholf-winderenergie-atomausstieg-bayern-1.5810894?reduced=true
https://doi.org/10.1016/j.apenergy.2015.04.060
https://www.gesetze-im-internet.de/bimschg/
https://doi.org/10.5194/gh-77-523-2022
https://doi.org/10.5194/gh-75-235-2020
https://doi.org/10.3112/erdkunde.2020.04.03
https://doi.org/10.3112/erdkunde.2020.04.03
https://doi.org/10.1016/j.enpol.2012.10.066
https://doi.org/10.1016/j.apgeog.2018.04.002
https://doi.org/10.1016/j.landurbplan.2013.11.007
http://i-ner.de/index.php?title=IRSEE
http://i-ner.de/index.php?title=IRSEE
https://doi.org/10.1016/j.jrurstud.2013.07.005
https://doi.org/10.1016/j.jrurstud.2013.07.005
https://doi.org/10.1177/0309132514566343

240 e F. SCHLENKER AND S. BOSCH

Calvert, K., Greer, K., & Maddison-MacFadyen, M. (2019a). Theorizing energy landscapes for energy transition management:
Insights from a socioecological history of energy transitions in Bermuda. Geoforum; Journal of Physical, Human, and
Regional Geosciences, 102, 191-201. https://doi.org/10.1016/j.geoforum.2019.04.005

Calvert, K., & Jahns, R. (2021). Participatory mapping and spatial planning for renewable energy development: The case of
ground-mount solar in rural Ontario. In K. Calvert & T. Gunton (Eds.), Canadian planning and policy/Aménagement et poli-
tique au Canada (pp. 89-100). Canadian Institute of Planners and the Association of Canadian University Planning Programs.

Calvert, K., Jahns, R., Teri, P., Sayed Mohammed, A., Clarke-Squirre, L., Bonnycastle, A., & McVey, L. (2019b). Mapping oppor-
tunities for land-based renewable energy generation in Ontario: a guidebook for local planners and analysts. Guelph. Retrived
December 22, 2022, from https://www.cekap.ca/PDF/resources-mapping-opportunities-for-renewable-energy-a-guidebook.
pdf

Carlisle, J. E., Solan, D., Kane, S. L., & Joe, J. (2016). Utility-scale solar and public attitudes toward siting: A critical examination of
proximity. Land Use Policy, 58, 491-501. https://doi.org/10.1016/j.Jlandusepol.2016.08.006

Cinderby, S. (2010). How to reach the ‘hard-to-reach’ The development of Participatory Geographic Information Systems
(P-GIS) for inclusive urban design in UK cities. Area, 42(2), 239-251. https://doi.org/10.1111/j.1475-4762.2009.00912.x

Cleland, M., Bird, S., Fast, S., Sajid, S., & Simard, L. (2016). A matter of trust. The role of communities in energy decision-making.
Canada West Foundation & University of Ottawa. Retrieved May 19, 2022, from https://cwf.ca/wp-content/uploads/2016/11/
CWF_uOttawa_MatterTrust_Report 28NOV2016_WEB.pdf

Cochrane, L., & Corbett, J. (2018). Participatory mapping. In J. Servaes (Ed.), Handbook of communication for development and
social change (pp. 1-9). Springer.

Dalton, C., & Stallmann, T. (2018). Counter-mapping data science. Canadian Geographies / Géographies Canadiennes, 62(1),
93-101. https://doi.org/10.1111/cag.12398

Delaisse, A., Huot, S., & Veronis, L. (2020). Conceptualizing the role of occupation in the production of space. Journal of
Occupational Science, 28(4), 550-560. https://doi.org/10.1080/14427591.2020.1802326

Denwood, T., Huck, J., & Lindley, S. (2022). Participatory mapping: A systematic review and open science framework for future
research. Annals of the American Association of Geographers, 112(8), 2324-2343. https://doi.org/10.1080/24694452.2022.
2065964

Devine-Wright, P., & Wiersma, B. (2020). Understanding community acceptance of a potential offshore wind energy project in
different locations: An island-based analysis of ‘place-technology fit’. Energy Policy, 137, 111086. https://doi.org/10.1016/j.
enpol.2019.111086

DWD, German Meteorological Service. (2018). Metadaten zu den Radaren des Radarverbunds des DWD. Retrieved April 28,
2023, from https://www.dwd.de/DE/derdwd/messnetz/atmosphaerenbeobachtung/functions/HaeufigGesucht/koordinaten-
radarverbund.pdf?blob=publicationFile&v=5

EEG, Renewable Energy Source Act. Erneuerbare-Energien-Gesetz vom 21. Juli 2014 (BGBL I S. 1066), das zuletzt Artikel 4 des
Gesetzes vom 26. Juli 2023 (BGBL. 2023 I Nr. 202) gedndert worden ist. Accessed October 1, 2023, from https://www.gesetze-
im-internet.de/eeg_2014/

Fuchs, C. (2019). Henri Lefebvre’s theory of the production of space and the critical theory of communication. Communication
Theory, 29(2), 129-150. https://doi.org/10.1093/ct/qty025

FVA, Forest Research Institute Baden-Wiirttemberg. (2023). Waldfunktionenkartierung. Datenlizenz Deutschland -
Datengrundlage: FVA, www.fva-bw.de — Version 2.0. Retrieved March 28, 2023, from http://www.govdata.de/dl-de/by-2-0.
https://www.fva-bw.de/daten-tools/geodaten/open-data

Gailing, L. (2022). Die Nicht-Linearitit und Raumlichkeit der Energiewende verstehen. Institutionen, Materialitdt, Macht und
Raum. IzR - Informationen zur Raumentwicklung 1/2022, 26-35.

Gailing, L., & Leibenath, M. (2017). Political landscapes between manifestations and democracy, identities and power. Landscape
Research, 42(4), 337-348. https://doi.org/10.1080/01426397.2017.1290225

Gailing, L., & Rohring, A. (2015). Was ist dezentral an der energiewende? Infrastrukturen erneuerbarer Energien als
Herausforderungen und Chancen fiir lindliche Rdume. Raumforschung und Raumordnung | Spatial Research and Planning,
73(1), 31-43. https://doi.org/10.1007/s13147-014-0322-7

GB, German Bundestag. (2022). Schriftliche Fragen mit den in der Woche vom 2. Mai 2022 eingegangenen Antworten der
Bundesregierung. Drucksache 20/1679. 20. Wahlperiode. Retrieved January 6, 2023, from https://dserver.bundestag.de/btd/
20/016/2001679.pdf

Geoportal RO BW, Geoportal Raumordnung Baden-Wiirttemberg. (2023). Geodata. © Daten aus dem Geoportal Raumordnung
Baden-Wiirttemberg. Retrieved April 15, 2023, from https://www.geoportal-raumordnung-bw.de

GFG, German Federal Government. (2023a). Klimafreundliche und krisensichere Energieversorgung. Retrieved February 3, 2023,
from https://www.bundesregierung.de/breg-de/themen/klimaschutz/energieversorgung-sicher heit-2040098

GFG, German Federal Government. (2023b). Mehr Energie aus erneuerbaren Quellen. Retrieved February 3, 2023, from https://
www.bundesregierung.de/breg-de/themen/klimaschutz/energiewende-beschleunigen-2040310

Glas, A., & Sebald, C. (2022). CSU ringt sich zu Lockerung der 10-H-Regel fiir Windréader durch. In: Stiddeutsche Zeitung, vom 27.04.2022.
Retrieved November 15, 2023, from https://www.sueddeutsche.de/bayern/bayern-windkraft-10h-lockerung-csu-1.5574062


https://doi.org/10.1016/j.geoforum.2019.04.005
https://www.cekap.ca/PDF/resources-mapping-opportunities-for-renewable-energy-a-guidebook.pdf
https://www.cekap.ca/PDF/resources-mapping-opportunities-for-renewable-energy-a-guidebook.pdf
https://doi.org/10.1016/j.landusepol.2016.08.006
https://doi.org/10.1111/j.1475-4762.2009.00912.x
https://cwf.ca/wp-content/uploads/2016/11/CWF_uOttawa_MatterTrust_Report_28NOV2016_WEB.pdf
https://cwf.ca/wp-content/uploads/2016/11/CWF_uOttawa_MatterTrust_Report_28NOV2016_WEB.pdf
https://doi.org/10.1111/cag.12398
https://doi.org/10.1080/14427591.2020.1802326
https://doi.org/10.1080/24694452.2022.2065964
https://doi.org/10.1080/24694452.2022.2065964
https://doi.org/10.1016/j.enpol.2019.111086
https://doi.org/10.1016/j.enpol.2019.111086
https://www.dwd.de/DE/derdwd/messnetz/atmosphaerenbeobachtung/functions/HaeufigGesucht/koordinaten-radarverbund.pdf?blob=publicationFile%26v=5
https://www.dwd.de/DE/derdwd/messnetz/atmosphaerenbeobachtung/functions/HaeufigGesucht/koordinaten-radarverbund.pdf?blob=publicationFile%26v=5
https://www.gesetze-im-internet.de/eeg_2014/
https://www.gesetze-im-internet.de/eeg_2014/
https://doi.org/10.1093/ct/qty025
http://www.fva-bw.de
http://www.govdata.de/dl-de/by-2-0
https://www.fva-bw.de/daten-tools/geodaten/open-data
https://doi.org/10.1080/01426397.2017.1290225
https://doi.org/10.1007/s13147-014-0322-7
https://dserver.bundestag.de/btd/20/016/2001679.pdf
https://dserver.bundestag.de/btd/20/016/2001679.pdf
https://www.geoportal-raumordnung-bw.de
https://www.bundesregierung.de/breg-de/themen/klimaschutz/energieversorgung-sicher
https://www.bundesregierung.de/breg-de/themen/klimaschutz/energiewende-beschleunigen-2040310
https://www.bundesregierung.de/breg-de/themen/klimaschutz/energiewende-beschleunigen-2040310
https://www.sueddeutsche.de/bayern/bayern-windkraft-10h-lockerung-csu-1.5574062

JOURNAL OF ENVIRONMENTAL POLICY & PLANNING . 241

Gonzilez, A., Daly, G., & Gleeson, J. (2016). Congested spaces, contested scales — a review of spatial planning for wind energy in
Ireland. Landscape and Urban Planning, 145, 12-20. https://doi.org/10.1016/j.landurbplan.2015.10.002

Hamlin, M. (2022). Participatory sketch mapping for policy: A case study of reentry housing from Chicago. The Professional
Geographer, 74(1), 52-66. https://doi.org/10.1080/00330124.2021.1952883

Harper, M., Anderson, B., James, P., & AbuBakr, B. (2019). Assessing socially acceptable locations for onshore wind energy
using a GIS-MCDA approach. International Journal of Low-Carbon Technologies, 14(2), 160-169. https://doi.org/10.1093/
ijlct/ctz006

Hermes, J., Albert, C., & von Haaren, C. (2018). Assessing the aesthetic quality of landscapes in Germany. Ecosystem Services, 31,
296-307. https://doi.org/10.1016/j.ecoser.2018.02.015

Hesse, M., & Kiithn, M. (2023a). Planungskonflikte in der pluralistischen Demokratie: agonistische Planung zwischen Theorie und
Praxis. Raumforschung und Raumordnung | Spatial Research and Planning, 81(5), 417-421. https://doi.org/10.14512/rur.2236

Hesse, M., & Kiihn, M. (2023b). Planungskonflikte in der pluralistischen Demokratie. Raumforschung und Raumordnung | Spatial
Research and Planning, 81(5), 422-436. https://doi.org/10.14512/rur.1710

Huck, J., Whyatt, J., & Coulton, P. (2014). Spraycan: A PPGIS for capturing imprecise notions of place. Applied Geography, 55,
229-237. https://doi.org/10.1016/j.apgeog.2014.09.007

Ingalls, M. L., Kohout, A., & Stedman, R. (2019). When places collide: Power, conflict and meaning at Malheur. Sustainability
Science, 14(3), 625-638. https://doi.org/10.1007/s11625-019-00689-6

Ipsen, D., Reichhardt, U., Schuster, S., Wehrle, A., & Weichler, H. (2003). Zukunft Landschaft. Biirgerszenarien zur
Landschaftsentwicklung. Arbeitsberichte des Fachbereichs Architektur Stadtplanung Landschaftsplanung 153. Universitat
Kassel, Kassel.

iwd, Der Informationsdienst des Instituts der deutschen Wirtschaft. (2022). Die Kluft zwischen Stromerzeugung und
Stromverbrauch. Retrieved June 15, 2023, from https://www.iwd.de/artikel/die-kluft-zwischen-stromerzeugung-und-stromve
rbrauch-462633/

Jahns, R. (2019). Participatory mapping and community-informed spatial planning of renewable energy projects [Master thesis].
University of Guelph. Retrieved May 27, 2022, from https://atrium.lib.uoguelph.ca/xmlui/bitstream/handle/10214/15864/
Jahns_Rebecca_201904_MA.pdf?isAllowed=y&sequence=>5

Karplus, Y., & Meir, A. (2013). The production of space: A neglected perspective in pas-toral research. Environment and Planning
D: Society and Space, 31(1), 23-42. https://doi.org/10.1068/d13111

Klok, C., Kirkels, A., & Alkemade, F. (2023). Impacts, procedural processes, and local context: Rethinking the social acceptance of
wind energy projects in the Netherlands. Energy Research ¢ Social Science, 99, 103044. https://doi.org/10.1016/j.erss.2023.
103044

LAD BW - State Office for the Preservation of Historic Monuments Baden-Wiirttemberg. (2023). Geodata of the architectural
and artistic monuments and archaeological cultural monuments in Tettnang (Data provided by e-mail 28 April 2023).

Lang, S., & Blaschke, T. (2007). Landschaftsanalyse mit GIS. Eugen Euler.

Lefebvre, H. (1991). The production of space. Blackwell Publisher.

LEL, State Institute for the Development of Agriculture and Rural Areas. (2023). Geodata Flurbilanz 2022
(Standorteignungskartierung). Retrived August 15, 2023, from https://lellandwirtschaft-bw.de/pb/,Lde/Startseite/Unsere
+Themen/Geofachdaten+Flurbilanz+2022

LGL BW, State Office for Geoinformation and Rural Development Baden-Wiirttemberg. (2022). Geobasisdaten © Landesamt fiir
Geoinformation und Landentwicklung Baden-Wiirttemberg (www.lgl-bw.de) (Data provided in May 2022)

LGRB BW, State Authority for Geology, Mineral Resources and Mining Baden-Wiirttemberg. (2023). WMS LGRB-BW INSPIRE
LED: Geodaten des Landeserdbebendienstes — INSPIRE Darstellungsdienstdienst fiir Baden-Wiirttemberg © LGRB BW.
Retrieved April 28, 2023, from https://services.lgrb-bw.de/ms/Igrb_erd_wfs?REQUEST=GetCapabilities&SERVICE=WEFS
&VERSION=2.0.0

Liebal, S., & Weber, N. (2013). Wind iiber Wald - Ein Review empirischer Ergebnisse zur Einstellung gegeniiber und Akzeptanz
von lokalen Windenergieprojekten im Wald. Allgemeine Forst- und Jagdzeitung, 184(9/10), 225-236.

Liebe, U., & Dobers, G. (2019). Decomposing public support for energy policy: What drives acceptance of and intentions to pro-
test against renewable energy expansion in Germany? Energy Research ¢ Social Science, 47, 247-260. https://doi.org/10.1016/j.
erss.2018.09.004

LUBW, State Institute for the Environment Baden-Wiirttemberg. (2023). Daten- und Kartendienst des LUBW. Grundlage: Daten
aus dem Umweltinformationssystem (UIS) der Landesanstalt fiir Umwelt Baden-Wiirttemberg. Retrieved April 18, 2023, from
http://udo.lubw.baden-wuerttemberg.de/public/index.xhtml

Ludwig, N., & Bosch, S. (2014). Standortalternativen fiir die Windenergie — Berechnung des Ertragspotenzials auf Offenland- und
Waldstandorten in Bayern. Raumforschung und Raumordnung | Spatial Research and Planning, 72(4), 293-308. https://doi.org/
10.1007/s13147-014-0294-7

Mayring, P. (2016). Einfiihrung in die qualitative Sozialforschung. Beltz.

McKenna, R., Pfenninger, S., Heinrichs, H., Schmidt, J., Staffell, L., Bauer, C., Gruber, K., Hahmann, A., Jansen, M., Klingler, M.,
Landwehr, N., Larsén, X., Lilliestam, J., Pickering, B., Robinius, M., Tréndle, T., Turkovska, O., Wehrle, S., Weinand, J., &


https://doi.org/10.1016/j.landurbplan.2015.10.002
https://doi.org/10.1080/00330124.2021.1952883
https://doi.org/10.1093/ijlct/ctz006
https://doi.org/10.1093/ijlct/ctz006
https://doi.org/10.1016/j.ecoser.2018.02.015
https://doi.org/10.14512/rur.2236
https://doi.org/10.14512/rur.1710
https://doi.org/10.1016/j.apgeog.2014.09.007
https://doi.org/10.1007/s11625-019-00689-6
https://www.iwd.de/artikel/die-kluft-zwischen-stromerzeugung-und-stromverbrauch-462633/
https://www.iwd.de/artikel/die-kluft-zwischen-stromerzeugung-und-stromverbrauch-462633/
https://atrium.lib.uoguelph.ca/xmlui/bitstream/handle/10214/15864/Jahns_Rebecca_201904_MA.pdf?isAllowed=y%26sequence=5
https://atrium.lib.uoguelph.ca/xmlui/bitstream/handle/10214/15864/Jahns_Rebecca_201904_MA.pdf?isAllowed=y%26sequence=5
https://doi.org/10.1068/d13111
https://doi.org/10.1016/j.erss.2023.103044
https://doi.org/10.1016/j.erss.2023.103044
https://lel.landwirtschaft-bw.de/pb/,Lde/Startseite/Unsere+Themen/Geofachdaten+Flurbilanz+2022
https://lel.landwirtschaft-bw.de/pb/,Lde/Startseite/Unsere+Themen/Geofachdaten+Flurbilanz+2022
http://www.lgl-bw.de
https://services.lgrb-bw.de/ms/lgrb_erd_wfs?REQUEST=GetCapabilities&SERVICE=WFS&VERSION=2.0.0
https://services.lgrb-bw.de/ms/lgrb_erd_wfs?REQUEST=GetCapabilities&SERVICE=WFS&VERSION=2.0.0
https://doi.org/10.1016/j.erss.2018.09.004
https://doi.org/10.1016/j.erss.2018.09.004
http://udo.lubw.baden-wuerttemberg.de/public/index.xhtml
https://doi.org/10.1007/s13147-014-0294-7
https://doi.org/10.1007/s13147-014-0294-7

242 (&) F.SCHLENKER AND S.BOSCH

Wohland, J. (2022). High-resolution large-scale onshore wind energy assessments: A review of potential definitions, method-
ologies and future research needs. Renewable Energy, 182, 659-684. https://doi.org/10.1016/j.renene.2021.10.027

Merrifield, A. (2006). Henri Lefebvre: A critical introduction. Routledge.

MLR BW, Ministry of Food, Rural Affairs and Consumer Protection Baden-Wiirttemberg. (2022). Landesregierung fordert finf
Modellanlagen zur Agri-PV mit rund 2,5 Millionen Euro. Retrieved July 10, 2023, from https://mlr.baden-wuerttemberg.de/
de/unser-service/presse-und-oeffentlichkeitsarbeit/pres semitteilungen/pressemitteilung/pid/landesregierung-foerdert-fuenf-
modellanlagen-zur-agri-pv-mit-rund-25-millonen-euro-1/

Miiller, S., Backhaus, N., & Buchecker, M. (2020). Mapping meaningful places: A tool for participatory siting of wind turbines in
Switzerland? Energy Research ¢ Social Science, 69, 101573. https://doi.org/10.1016/j.erss.2020.101573

Miiller, S., Flacke, J., & Buchecker, M. (2022). Participatory mapping and counter-representations in wind energy planning. Case
Studies in the Environment, 1-18. https://doi.org/10.1016/j.Jandurbplan.2017.07.013

Miiller, K., & Morton, T. (2021). The space, the time, and the money. Wind energy politics in East Germany. Environmental
Innovation and Societal Transitions, 40, 62-72. https://doi.org/10.1016/j.eist.2021.06.001

Nadai, A., & van der Horst, D. (2010). Introduction: Landscapes of energies. Landscape Research, 35(2), 143-155. https://doi.org/
10.1080/01426390903557543

Osterhage, W. (2019). Chancen und Grenzen der Energieverwertung. Physikalische Grundlagen und Technologien. Springer.

Peluso, N. (1995). Whose woods are these? Counter-mapping forest territories in Kalimantan, Indonesia. Antipode, 27(4), 383-
406. https://doi.org/10.1111/j.1467-8330.1995.tb00286.x

Peter, D. (2023). Windkraft- und Photovoltaikanlagen an Autobahnen. BR 24. Received November 15, 2023, from https://www.br.
de/nachrichten/wissen/windkraft-und-photovoltaikanlagen-an-autobahnen, Ta9ixMV

Petrova, M. (2016). From NIMBY to acceptance: Toward a novel framework — VESPA - for organizing and interpreting com-
munity concerns. Renewable Energy, 86, 1280-1294. https://doi.org/10.1016/j.renene.2015.09.047

Quentin, J., & Tucci, F. (2022). Entwicklung der Windenergie im Wald. Ausbau, planerische Vorgaben und Empfehlungen fiir
Windenergiestandorte auf Waldflichen in den Bundeslandern. Fachagentur Windenergie an Land (Ed.). Accessed May 5,
2022, from https://www.fachagentur-windenergie.de/fileadmin/files/Windenergie_im_Wald/FA-Wind_Analyse_ Wind_im_
Wald_7Auflage_2022.pdf

Radil, S., & Anderson, M. (2019). Rethinking PGIS: Participatory or (post)political GIS? Progress in Human Geography, 43(2),
195-213. https://doi.org/10.1177/0309132517750774

Reusswig, F., Lass, W., & Bock, S. (2022). Populistische Narrative der Energiewende und die Zukunft der Demokratie. In J. Zilles,
E. Drewing, & J. Janik (Eds.), Umkdmpfte Zukunft. Zum Verhiltnis von Nachhaltigkeit, Demokratie und Konflikt (pp. 183-202).
Transcript Verlag, Bielefeld.

Robinson, L., Cotton, S., Ono, H., Quan-Haase, A., Mesch, G., Chen, W, Schulz, J., Hale, T., & Stern, M. (2015). Digital inequal-
ities and why they matter. Information, Communication ¢ Society, 18(5), 569-582. https://doi.org/10.1080/1369118X.2015.
1012532

RVBO, Regional Association Lake Constance-Upper Swabia. (1996a, April). Regionalplan Bodensee-Oberschwaben. Nach der
Verbindlicherklirung vom 4. Retrieved July 5, 2022, from https://www.rvbo.de/media/111d2d33-6657-49a1-9975-bcab34
6£160d/8Kt3ew/RVBO/PDF/05_Planung/Regionalplan%20Bodensee-Oberschwaben%201996/RVBO_Regionalplan1996_Tex
tteil _174.pdf

RVBO, Regional Association Lake Constance-Upper Swabia. (1996b). Thematische Karte 9: Luftverkehr. Retrieved May 15, 2023,
from https://www.rvbo.de/media/4b5331ae-5b30-4218-8cdb-bad51a9ad42c/T_K15Q/RVBO/PDF/05_Planung/Regionalplan
%20Bodensee-Oberschwaben%201996/RVBO_10_Luftverkehrskart e_272.pdf

RVBO, Regional Association Lake Constance-Upper Swabia. (2021a, June). Regionalplan Bodensee-Oberschwaben.
Fortschreibung des Regionalplans ohne Kap. 4.2 Energie. Planentwurf zum Satzungsbeschluss der Verbandsversammlung
am 25. Retrieved July 5, 2022, from https://www.rvbo.de/media/9¢72599f-640d-411e-99fb-6872999dc4e5/FjaKAA/RVBO/
PDF/05_Planung/Fortschreibung%20Regionalplan%20%20Satzungsbeschluss/RVBO%20RP1an%202020%20-%20Planentwur
£%20zum%20Satzungsbeschluss%20%20Plans%C3%A4tze%20und% 20Begr%C3%BCndung%20(lq).pdf

RVBO, Regional Association Lake Constance-Upper Swabia. (2021b). Interaktive Karte zur Raumstruktur - Blatt Sid
(Grof3format). Retrieved July 5, 2022, from https://www.rvbo.de/media/730b08a8-650f-4d50-93ae-5759bc3cd86d/v770_w/
RVBO/PDF/05_Planung/Fortschreibung%20Regionalplan/Interaktive%20RNK/RVBO%20RP1an%202020%20-%20Interaktiv
€%20Karte%20zur%20Raumstruktur%20-%20 Blatt%20 S%C3%BCd%20(Gro%C3%9Fformat)%20(1q).pdf

Schlenker, F. (2024). Die soziale Produktion lokaler Energielandschaften. https://opus.bibliothek.uni-augsburg.de/opus4/113285

Schaébel, S. (2012). Windenergie und Landschaftsdsthetik. Zur landschaftsgerechten Anordnung von Windfarmen. jovis.

Schabel, S., Hiibner, G., Leschinger, V., Barthel, P., Schmélz, M., Pohl, J., Iovine, I, & Klien, E. (2022). Aktive Biirgerexpert:innen
in Klimaschutz und Energiewende. Biirgerexpert:innen und Partizipation — generationeniibergreifende Verantwortung im
Klimaschutz und Gestaltung von Erneuerbaren Energien in der Landschaft. Forschungsbericht. Retrieved November 25,
2023, from https://mediatum.ub.tum. de/doc/168 8 655/1688655.pdf

Schwarz, L. (2020). Empowered but powerless? Reassessing the citizens’ power dynamics of the German energy transition. Energy
Research & Social Science, 63, 101405. https://doi.org/10.1016/j.erss.2019.101405


https://doi.org/10.1016/j.renene.2021.10.027
https://mlr.baden-wuerttemberg.de/de/unser-service/presse-und-oeffentlichkeitsarbeit/pres
https://mlr.baden-wuerttemberg.de/de/unser-service/presse-und-oeffentlichkeitsarbeit/pres
https://doi.org/10.1016/j.erss.2020.101573
https://doi.org/10.1016/j.landurbplan.2017.07.013
https://doi.org/10.1016/j.eist.2021.06.001
https://doi.org/10.1080/01426390903557543
https://doi.org/10.1080/01426390903557543
https://doi.org/10.1111/j.1467-8330.1995.tb00286.x
https://www.br.de/nachrichten/wissen/windkraft-und-photovoltaikanlagen-an-autobahnen
https://www.br.de/nachrichten/wissen/windkraft-und-photovoltaikanlagen-an-autobahnen
https://doi.org/10.1016/j.renene.2015.09.047
https://www.fachagentur-windenergie.de/fileadmin/files/Windenergie_im_Wald/FA-Wind_Analyse_Wind_im_Wald_7Auflage_2022.pdf
https://www.fachagentur-windenergie.de/fileadmin/files/Windenergie_im_Wald/FA-Wind_Analyse_Wind_im_Wald_7Auflage_2022.pdf
https://doi.org/10.1177/0309132517750774
https://doi.org/10.1080/1369118X.2015.1012532
https://doi.org/10.1080/1369118X.2015.1012532
https://www.rvbo.de/media/111d2d33-6657-49a1-9975-bcab346f160d/8Kt3ew/RVBO/PDF/05_Planung/Regionalplan%20Bodensee-Oberschwaben%201996/RVBO_Regionalplan1996_Textteil_174.pdf
https://www.rvbo.de/media/111d2d33-6657-49a1-9975-bcab346f160d/8Kt3ew/RVBO/PDF/05_Planung/Regionalplan%20Bodensee-Oberschwaben%201996/RVBO_Regionalplan1996_Textteil_174.pdf
https://www.rvbo.de/media/111d2d33-6657-49a1-9975-bcab346f160d/8Kt3ew/RVBO/PDF/05_Planung/Regionalplan%20Bodensee-Oberschwaben%201996/RVBO_Regionalplan1996_Textteil_174.pdf
ttps://www.rvbo.de/media/4b5331ae-5b30-4218-8cdb-bad51a9ad42c/T_K15Q/RVBO/PDF/05_Planung/Regionalplan%20Bodensee-Oberschwaben%201996/RVBO_10_Luftverkehrskart e_272.pdf
ttps://www.rvbo.de/media/4b5331ae-5b30-4218-8cdb-bad51a9ad42c/T_K15Q/RVBO/PDF/05_Planung/Regionalplan%20Bodensee-Oberschwaben%201996/RVBO_10_Luftverkehrskart e_272.pdf
https://www.rvbo.de/media/9e72599f-640d-411e-99fb-6872999dc4e5/FjaKAA/RVBO/PDF/05_Planung/Fortschreibung%20Regionalplan%20%20Satzungsbeschluss/RVBO%20RPlan%202020%20-%20Planentwurf%20zum%20Satzungsbeschluss%20%20Plans%C3%A4tze%20und% 20Begr%C3%BCndung%20(lq).pdf
https://www.rvbo.de/media/9e72599f-640d-411e-99fb-6872999dc4e5/FjaKAA/RVBO/PDF/05_Planung/Fortschreibung%20Regionalplan%20%20Satzungsbeschluss/RVBO%20RPlan%202020%20-%20Planentwurf%20zum%20Satzungsbeschluss%20%20Plans%C3%A4tze%20und% 20Begr%C3%BCndung%20(lq).pdf
https://www.rvbo.de/media/9e72599f-640d-411e-99fb-6872999dc4e5/FjaKAA/RVBO/PDF/05_Planung/Fortschreibung%20Regionalplan%20%20Satzungsbeschluss/RVBO%20RPlan%202020%20-%20Planentwurf%20zum%20Satzungsbeschluss%20%20Plans%C3%A4tze%20und% 20Begr%C3%BCndung%20(lq).pdf
https://www.rvbo.de/media/730b08a8-650f-4d50-93ae-5759bc3cd86d/v770_w/RVBO/PDF/05_Planung/Fortschreibung%20Regionalplan/Interaktive%20RNK/RVBO%20RPlan%202020%20-%20Interaktive%20Karte%20zur%20Raumstruktur%20-%20 Blatt%20 S%C3%BCd%20(Gro%C3%9Fformat)%20(lq).pdf
https://www.rvbo.de/media/730b08a8-650f-4d50-93ae-5759bc3cd86d/v770_w/RVBO/PDF/05_Planung/Fortschreibung%20Regionalplan/Interaktive%20RNK/RVBO%20RPlan%202020%20-%20Interaktive%20Karte%20zur%20Raumstruktur%20-%20 Blatt%20 S%C3%BCd%20(Gro%C3%9Fformat)%20(lq).pdf
https://www.rvbo.de/media/730b08a8-650f-4d50-93ae-5759bc3cd86d/v770_w/RVBO/PDF/05_Planung/Fortschreibung%20Regionalplan/Interaktive%20RNK/RVBO%20RPlan%202020%20-%20Interaktive%20Karte%20zur%20Raumstruktur%20-%20 Blatt%20 S%C3%BCd%20(Gro%C3%9Fformat)%20(lq).pdf
https://opus.bibliothek.uni-augsburg.de/opus4/113285
https://mediatum.ub.tum
https://doi.org/10.1016/j.erss.2019.101405

JOURNAL OF ENVIRONMENTAL POLICY & PLANNING . 243

Schweiger, S., Kamlage, J., & Engler, S. (2018). Asthetik und Akzeptanz. Welche Geschichten kénnten Energielandschaften
erzahlen? In O. Kithne, & F. Weber (Eds.), Bausteine der Energiewende (pp. 431-445). Springer.

Shao, M., Han, Z., Sun, J., Xiao, C., Zhang, S., & Zhao, Y. (2020). A review of multi-criteria decision making applications for
renewable energy site selection. Renewable Energy, 157, 377-403. https://doi.org/10.1016/j.renene.2020.04.137

Spitz, M. (2016). Planung von Standorten fiir Windkraftanlagen. Erich Schmidt Verlag.

Stadt Tettnang. (2022). Energie- und klimapolitisches Leitbild der Stadt Tettnang bis 2040 Stand: 26.10.2022 (Provided via e-mail
19 January 2023).

Stadt Tettnang. (2023a). Zahlen, Daten, Fakten. Retrieved January 17, 2023, from https://www.tettnang.de/de/unser-tettnan g/
stadtportraet/tt-in-zahlen/

Stadt Tettnang. (2023b). Tettnang - eine Kleinstadtperle. Retrieved August 17, 2023, from https://www.tettnang.de/de/besu chen/
Kkleinstadtperlen-baden-wuerttemberg/

Stemmer, B., & Bruns, D. (2017). Kooperative Landschaftsbewertung in der rdumlichen Planung - Planbare Schonheit?
Partizipative Methoden, (Geo-)Soziale Medien. In O. Kiithne, H. Megerle, & F. Weber (Eds.), Landschaftsdisthetik und
Landschaftswandel (pp. 283-302). Springer.

Sward, J., Nilson, R., Katkar, V., Stedman, R., Kay, D., Ifft, ]., & Zhang, K. (2021). Integrating social considerations in multicriteria
decision analysis for utility-scale solar photovoltaic siting. Applied Energy, 288, 116543. https://doi.org/10.1016/j.apenergy.
2021.116543

Trommsdorf, M., Gruber, S., Keinath, T., Hopf, M., Herman, C., Schonberger, F., Hogy, P., Zikeli, S., Ehmann, A., Weselek, A.,
Bodmer, U., Rosch, C., Ketzer, D., Weinberger, N., Schindele, S., & Vollprecht, J. (2023). Agri-Photovoltaik: Chance fiir
Landwirtschaft und Energiewende. Ein Leitfaden fiir Deutschland. Stand November 2023. Fraunhofer Institut fiir Solare
Energiesysteme ISE (Ed.) Freiburg. Retrieved November 15, 2023, from https://www.ise.fraunhofer.de/de/
veroeffentlichungen/ studien/agri-photovoltaik-chance-fuer-landwirtschaft-und-energiewende.html

UM BW, Ministry of the Environment, Climate Protection and Energy Sector Baden-Wiirttemberg, MLR BW, Ministry of Rural
Affairs and Consumer Protection Baden-Wiirttemberg, VM BW - Ministry of Transport and Infrastructure Baden-
Wiirttemberg, FM BW, Ministry of Finance and Economic Affairs Baden-Wiirttemberg. (2012). Windenergieerlass Baden-
Wiirttemberg. Gemeinsame Verwaltungsvorschrift des Ministeriums fiir Umwelt, Klima und Energiewirtschaft, des
Ministeriums fiir Liandlichen Raum und Verbraucherschutz, des Ministeriums fiir Verkehr und Infrastruktur und des
Ministeriums fiir Finanzen und Wirtschaft. Vom 09. Mai 2012 - Az.: 64-4583/404. Retrieved July 8, 2022, from https://um.
baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/5_Energie/Erneuerbare_Energien/Windener
gie/Windenergieerlass_BW.pdf

von Seht, H. (2023). Ausbau der Freiflichen-Photovoltaik. Unterstiitzungs- und Steuerungsmoglichkeiten der
Bundesraumordnung und Landesplanung. Raumforschung und Raumordnung | Spatial Research and Planning, 81(2),
188-202. https://doi.org/10.14512/rur.804

VVTN, Vereinbarte Verwaltungsgemeinschaft Tettnang-Neukirch ~ Bodenseekreis. ~ (2011).  Flichennutzungsplan
2. Fortschreibung Zieljahr 2020. Begriindung. Teil A (Provided via e-mail 14 October 2022).

Weinand, J., McKenna, R., Heinrichs, H., Roth, M., Stolten, D., & Fichtner, W. (2022). Exploring the trilemma of cost-efficiency,
landscape impact and regional equality in onshore wind expansion planning. Advances in Applied Energy, 7, 100102. https://
doi.org/10.1016/j.adapen.2022.100102

Wolf, G., & Mahaffey, N. (2016). Designing difference: Co-production of spaces of potentiality. Urban Planning, 1(1), 59-67.
https://doi.org/10.17645/up.v1il.540

Wolsink, M. (2007). Wind power implementation: The nature of public attitudes: Equity and fairness instead of ‘backyard
motives’. Renewable and Sustainable Energy Reviews, 11(6), 1188-1207. https://doi.org/10.1016/j.rser.2005.10.005

Zieleniec, A. (2007). Space and social theory. Sage.


https://doi.org/10.1016/j.renene.2020.04.137
https://www.tettnang.de/de/unser-tettnan
https://www.tettnang.de/de/besu
https://doi.org/10.1016/j.apenergy.2021.116543
https://doi.org/10.1016/j.apenergy.2021.116543
https://www.ise.fraunhofer.de/de/veroeffentlichungen/
https://www.ise.fraunhofer.de/de/veroeffentlichungen/
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/5_Energie/Erneuerbare_Energien/Windenergie/Windenergieerlass_BW.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/5_Energie/Erneuerbare_Energien/Windenergie/Windenergieerlass_BW.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/5_Energie/Erneuerbare_Energien/Windenergie/Windenergieerlass_BW.pdf
https://doi.org/10.14512/rur.804
https://doi.org/10.1016/j.adapen.2022.100102
https://doi.org/10.1016/j.adapen.2022.100102
https://doi.org/10.17645/up.v1i1.540
https://doi.org/10.1016/j.rser.2005.10.005

	Do citizens’ perspectives matter? A comparison of formal planning and local preferences for the deployment of renewable energies
	Friederike Schlenker, Stephan Bosch
	Nutzungsbedingungen / Terms of use:
	CC BY-NC-ND 4.0  

	Abstract
	1. Introduction
	2. Theoretical background
	3. Method
	3.1. GIS-based analysis
	3.2. Participatory mapping and map-based interviews
	3.3. Combination of empirical data
	3.4. Study region

	4. Results
	4.1. Technical-natural site potential
	4.2. Formal planning practice (conceived space)
	4.3. Site potentials in citizens’ view (lived space)
	4.3.1. Visual/landscape factors
	4.3.2. Environmental factors
	4.3.3. Socioeconomic factors
	4.3.4. Procedural factors

	4.4. Synthesis of mapping and interview statements
	4.4.1. Lived wind energy landscapes
	4.4.2. Lived photovoltaic landscapes

	4.5 Comparison of formal and informal area potentials

	5. Discussion
	5.1. Criterial and spatial congruences and differences
	5.2. Integrating citizens perspective into planning processes

	6. Conclusion
	Disclosure statement
	References

