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Abstract

Abstract

Urban green spaces are essential for promoting the well-being of urban populations. However,
equitable planning is necessary to ensure that different social groups can benefit appropriately.
Nevertheless, it is unclear to what extent spatial planning documents in Switzerland currently consider
equity in the planning of urban green spaces. This thesis aims to answer this question to help
understand the current contribution of spatial planning for equity in urban green spaces in German-
speaking cantons. The focus is on equity aspects such as accessibility, availability or safety as well as
vulnerable groups such as children, elderly people or people with disabilities. A knowledge-based text
mining technique was applied, based on keyword dictionaries, to analyse strategic spatial planning
documents on the cantonal and communal levels, limited to their urban green space context.
Keywords representing equity, vulnerable groups, and urban green spaces were identified and
validated using an iterative process. These keywords were then used to analyse the extent and co-
occurrence of the consideration of equity and vulnerable groups, as well as to test the policy
consistency of their consideration across documents and institutional levels. The analysis covered a
total of 87 planning documents comprising 126 000 tokenised sentences. This included one document
from each of the 20 German-speaking cantons, as well as up to two documents from a total of 48
cities. The results showed frequent references to different aspects of equity, particularly
attractiveness and accessibility. However, there was underrepresentation in planning with regard to
addressing vulnerable groups, especially people with disabilities. Consideration of equity tended to
increase with the size of the city and the timeliness of the planning document. Co-occurrences
between equity aspects and vulnerable groups were found, albeit to a limited extent. However, some
relevant links between the two dimensions were missing, such as between walkability and people with
disabilities. The consideration of equity aspects across different document types within the same city,
as well as across documents on the communal and the respective cantonal level, was largely
consistent. Future revisions of strategic planning documents concerning urban green spaces should
adopt a more socially inclusive approach. This would involve giving greater consideration particularly
to vulnerable groups, and aligning specific groups with certain aspects, such as children with safety
and people with disabilities with walkability.

Zusammenfassung

Stadtische Grinflachen sind fiir das Wohlbefinden der Stadtbevdlkerung von entscheidender
Bedeutung. Allerdings ist eine gerechte Planung erforderlich, um sicherzustellen, dass verschiedene
soziale Gruppen angemessen davon profitieren kdnnen. Dennoch blieb bisher unklar, inwieweit
Dokumente zur Raumplanung in der Schweiz derzeit Gerechtigkeit in der Griinflachenplanung
beriicksichtigen. Das Ziel dieser Arbeit war es, diese Frage zu beantworten und den aktuellen Beitrag
der Raumplanung zur Gerechtigkeit von stadtischen Griinflachen in deutschsprachigen Kantonen zu
verstehen. Der Fokus lag auf Gerechtigkeitsaspekten wie Zuganglichkeit, Verfligbarkeit oder Sicherheit
sowie auf gefahrdeten Gruppen wie Kinder, dltere Menschen oder Menschen mit Behinderungen.
Dazu wurde eine wissensbasierte Textmining-Technik auf der Grundlage von Schlisselwort-
Sammlungen angewendet, um strategische Raumplanungsdokumente auf kantonaler und
kommunaler Ebene zu analysieren, begrenzt auf den Kontext stadtischer Griinflachen.
Schlisselworter, welche Aspekte der Gerechtigkeit, gefahrdete Gruppen und stadtische Griinflachen
reprasentieren, wurden in einem iterativen Prozess identifiziert und validiert. Diese Schllisselworter
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wurden dann verwendet, um das Ausmass und das gemeinsame Auftreten der Gerechtigkeitsaspekte
und der gefihrdeten Gruppen zu analysieren sowie die Ubereinstimmung ihrer Beriicksichtigung
zwischen verschiedenen Dokumenten und zwischen verschiedenen institutionellen Ebenen zu
Uberprifen. Die Analyse umfasste insgesamt 87 Dokumente, mit insgesamt 126 000 tokenisierten
Satzen, darunter je ein Dokument fiir jeden der 20 deutschsprachigen Kantone sowie ein bis zwei
Dokumente fiir insgesamt 48 Stadte. Die Ergebnisse zeigten, dass zwar verschiedene Aspekte der
Gerechtigkeit, insbesondere Attraktivitdit und Zuganglichkeit, haufig erwahnt wurden, jedoch die
Berlicksichtigung gefahrdeter Gruppen, insbesondere von Menschen mit Behinderungen, in der
Planung unterreprasentiert war. Die Berlicksichtigung von Gerechtigkeit nahm tendenziell mit der
GroRe der Stadt und der Aktualitdit des Planungsdokuments zu. Verbindungen zwischen
Gerechtigkeitsaspekten und verletzlichen Gruppen waren vorhanden, wenn auch in begrenztem
Umfang, und es fehlten einige relevante Verbindungen zwischen den beiden Dimensionen, wie
beispielsweise die Begehbarkeit flir Menschen mit Behinderungen. Die Berlicksichtigung von
Gerechtigkeitsaspekten in verschiedenen Dokumenttypen innerhalb derselben Stadt sowie in
Dokumenten auf kommunaler und kantonaler Ebene war weitgehend konsistent. Zukiinftige
Uberarbeitungen strategischer Planungsdokumente zu stadtischen Griinflichen sollten einen starker
sozial integrierenden Ansatz verfolgen. Dies wiirde bedeuten, dass insbesondere gefahrdete Gruppen
starker beriicksichtigt und bestimmte Gruppen mit bestimmten Aspekten in Verbindung gebracht
werden, beispielsweise Kinder mit Sicherheit und Menschen mit Behinderungen mit Begehbarkeit.
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Introduction

1 Introduction

1.1 The importance of urban green spaces

Urban green spaces (UGS) are essential for the well-being of urban populations, providing various
ecosystem services including improved air quality, noise reduction, and temperature regulation, as
well as preventing social isolation (Breuste, 2023; Gomez-Baggethun et al., 2013; World Health
Organisation (WHQO), 2016). These benefits are critical in promoting mental and physical health and
mitigating challenges such as urban heat islands (Gomez-Baggethun et al., 2013; Reyes-Riveros et al.,
2021).

Multiple definitions for UGS exist, and it depends on the context and field of study of what is
considered a green space. According to the WHO, green spaces are “an important part of public open
spaces and common services provided by a city and can serve as a health-promoting setting for all
members of the urban community” (WHO, 2017, p. 2). In the discipline of urban planning, common
components of UGS can be “small urban parks, including public parks, street verges, cemeteries, and
sports grounds” (Taylor & Hochuli, 2017, p. 32). A Swiss definition for recreational and green areas
includes public parks, allotment gardens, cemeteries, open sports facilities, golf courses, and camping
sites (Schweizerischer Stadteverband (SSV) & Bundesamt fiir Statistik (BFS), 2024). The concept of
green infrastructure is also often used, apart from UGS, mainly to refer to a connected network of
green spaces, which is managed by humans to deliver multiple ecosystem services and, at the same
time, to protect nature (European Commission, 2013; Ying et al., 2021). Green infrastructure can refer
to a range of scales, from cities and their surroundings to regional or national levels (European
Commission, 2013; Hansen & Pauleit, 2014). Given the focus of this thesis and since connectivity and
multifunctionality are not the emphasis of the study, the concept of UGS is used instead of Gl.

The rapid urbanisation and densification of cities are putting increasing pressure on UGS. While a third
of the world's population lived in cities in 1950, this proportion had risen to approximately 55% by
2015, and it is predicted to reach approximately 68% by 2050 (United Nations, 2019). In the face of
fast urban development, UGS are critical for the quality of life and resilience of cities (Derdouri et al.,
2025). However, urbanisation affects the availability and quality of UGS and is considered a driving
factor in the decline of UGS (Derdouri et al., 2025; Xu et al., 2018; Zhao et al., 2013). To prevent the
decline of and ensure equitable access to UGS, it is important to implement effective planning tools
(Derdouri et al., 2025; Xu et al., 2018). A strategy to limit the spatial expansion of urban areas with
ongoing urbanisation is urban densification, i.e., urban development within existing urban boundaries
(Haaland & van den Bosch, 2015; Madureira & Monteiro, 2021). In Switzerland, cantons and
municipalities are required to densify their cities based on the Swiss Spatial Planning Act (Federal Act
on Spatial Planning, 1979). Nevertheless, densification leads to competition for available space, which
can limit the presence and thus the resulting benefits of UGS (Madureira & Monteiro, 2021). As
demand for residential, grey infrastructural, and industrial use increases, green spaces face pressure
to be converted (Erlwein & Pauleit, 2021; Haaland & van den Bosch, 2015).

Furthermore, UGS are essential for adaptation and mitigation of climate change (European
Commission, 2013). Adaptation is mainly achieved through an enhanced microclimate and a reduced
urban heat island effect (Sturiale & Scuderi, 2019). In addition, UGS can enhance urban resilience by
reducing vulnerability to weather extremes and natural disasters (European Commission, 2013).
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Mitigation, in contrast, is supported by the carbon storage capacity of UGS (European Commission,
2013). These dynamics highlight the need to consider how urban planning can balance competing
demands, particularly about ensuring that UGS remain accessible and beneficial to all social groups.

1.2 How can urban green spaces meet the needs of all?

The way people experience UGS, and the ecosystem services provided by them varies by factors such
as age, gender, or lifestyle (Onose et al., 2020). Different social groups, including the elderly, people
with disabilities or children, have varying psychological or physical needs that green spaces can fulfil
(Artmann et al., 2017; Cassarino et al., 2021; Wolch et al., 2014). The distribution and accessibility of
UGS have increasingly been recognised as critical issues of city planning, often addressed by scholars
under the umbrella of environmental justice (Wolch et al., 2014). To ensure equity, the planning of
green spaces should consider the diverse needs of the various social groups within a city. This is
highlighted in the Sustainable Development Goal (SDG) 11.7, which demands “universal access to safe,
inclusive and accessible green and public spaces” (United Nations, 2024, Goal 11), especially for
vulnerable groups. Indeed, spatial planning is crucial in providing equitable access to UGS, as it
determines the allocation, distribution, and design of these areas within the urban landscape (Basta,
2016; Hanson & Olsson, 2022).

Various spatial planning instruments (e.g., strategic plans, guidelines) can be used to address
disparities in green space provision, enhancing accessibility for all citizens and accounting for their
specific needs (Hanson & Olsson, 2022). By integrating social equity considerations into planning
instruments, spatial planning contributes to mitigating environmental injustices and creating more
inclusive urban environments (Hanson & Olsson, 2022; Low, 2013). However, scientific literature has
shown that urban planning often fails to account for the specific needs of vulnerable groups such as
immigrants and the elderly (Kabisch & Haase, 2014).

1.3 Research need

Research on how equity is considered in UGS planning is scarce. While some studies have been
conducted in countries such as Romania and Spain (Calderdn-Argelich et al., 2023; Gradinaru et al.,
2023), this topic remains under-researched in Switzerland. Among the few existing studies on equity
in UGS of Switzerland, Chénes et al. (2021) investigated the accessibility of UGS by the general
population and found that while a majority of urban populations could reach these spaces within a
five-minute walk, the accessibility varied significantly between regions. Their study underscored the
need to also include the specific needs of vulnerable social groups in future research. There is currently
a lack of such studies focusing on Switzerland.

1.4 Text mining for investigating equity concerns in urban green space planning
There are a variety of methods for the analysis of planning documents. Methods such as qualitative
coding (Diezmartinez & Short Gianotti, 2022; Gradinaru et al., 2023), thematic analysis (Afionis et al.,
2020) and text mining (Bickel, 2017; Reber et al., 2022) are common. The volume of text data in
planning documents increases over time due to the introduction of newer versions and new
documents, making text mining a time-saving and efficient method (Hickman et al., 2022). Text mining
is a methodology to extract information from unstructured textual data in a semi-automatic way
(Bickel, 2017). It is a valuable approach because it allows for a relatively fast analysis of comprehensive
documents and large sample sizes, it can handle unstructured textual data, which otherwise could not
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have been computationally analysed, and it is reproducible (Bickel, 2017; Hickman et al., 2022). Within
text mining, for example, topic indexing (Reber et al., 2022) and co-occurrence analysis (Bickel, 2017)
have proven particularly useful and are also employed in our analysis. Reber et al. (2022) applied topic
indexing concerning biodiversity, analysing diverse policy documents to determine whether they
included biodiversity considerations using keyword dictionaries. Bickel (2017) conducted a co-
occurrence analysis to identify connections between different measures stated in municipal climate
action plans. Section 2.4 provides further descriptions of the different steps needed for the text mining
technique, as well as examples of its use in existing studies.

1.5 Aim and objectives

Research aim:
Employ text mining techniques to investigate how spatial planning in Switzerland considers equity
in the planning of urban green spaces. This will contribute to a better understanding of how spatial
planning currently contributes to the fair and inclusive provision of urban green spaces for different
social groups.

Research objectives:

1: Examine the extent to which equity aspects and specific vulnerable groups are considered in
Swiss planning documents for urban green spaces.

2: Examine the extent to which mentions of equity aspects and specific vulnerable groups co-occur
in Swiss planning documents for urban green spaces.

3: Evaluate if equity aspects and specific vulnerable groups are consistently addressed in Swiss
planning documents.

1.6 Relevance

Since, to our knowledge, no research has been conducted so far on equity issues in UGS planning for
Switzerland, this study aims to fill this knowledge gap. It will assess the current status of how equity is
addressed in Swiss planning documents for UGS and will formulate recommendations for possible
improvements. This research builds on the concepts of justice and equity introduced in section 2.2,
inspired by Gradinaru et al.’s (2023) conceptualisation of equity in planning. Consequently, the new
findings will help decision makers and urban planners to understand and mitigate equity issues and
could provide a basis for improved urban policies for more equitable green spaces. As SDG 11 aims to
"make cities and human settlements inclusive, safe, resilient and sustainable" and target 11.7 focuses
on ensuring "universal access to safe, inclusive and accessible, green and public spaces, in particular
for women and children, older persons and persons with disabilities" by 2030 (United Nations, 2024),
it is essential to assess the current status of equity in UGS in Swiss planning documents. This
assessment will contribute to identifying the gaps and areas for improvement needed to achieve SDG
11.7 in the Swiss context by 2030. Furthermore, as planning instruments strongly influence the spatial
arrangement and design of UGS (Yan et al., 2024) and as social inclusion is a top priority for mayors of
European cities, including from Switzerland (Eurocities Pulse, 2025), focusing this thesis on planning
instruments allows practical recommendations for improving policies towards this goal.
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2 Theory and state of the art

2.1 Ecosystem services provided by urban green spaces and their benefits

In urban areas, the counterpart of built-up and high-density environments is UGS (Davies et al., 2008;
Phillips et al., 2021). The population can derive several benefits from the natural ecosystems in green
spaces. These benefits are described under the term ecosystem services (Millennium Ecosystem
Assessment, 2005). Ecosystem services are grouped into four categories: supporting services (e.g.,
nutrient and water cycling, habitats for flora and fauna), regulating services (e.g., climate regulation,
flood protection), provisioning services (e.g., water, food), and cultural services (non-material services,
e.g., recreation, education, aesthetics, social relations) (Gémez-Baggethun et al., 2013; Millennium
Ecosystem Assessment, 2005). In the context of urban areas, ecosystem services are provided by UGS
(Gomez-Baggethun et al., 2013). They include, for example, the regulation of local temperature and
global climate, air purification, noise reduction, recreation, aesthetic and societal benefits, and many
more (GAmez-Baggethun et al., 2013).

Besides the positive services provided through urban ecosystems, disservices can occur. These can
either be man-made, for example through littering, vandalism, or safety issues, or natural, for example
through allergies, mosquitoes, and the fear of falling trees or wild animals (taszkiewicz et al., 2023;
Palliwoda & Priess, 2021). In addition, there are trade-offs with certain ecosystem services being
beneficial to some user groups but unfavourable to others (Palliwoda & Priess, 2021).

Visiting UGS has been proven to benefit human health and well-being by promoting mental and
physical health (Breuste, 2023; GAmez-Baggethun et al., 2013; Groenewegen et al., 2006; Reyes-
Riveros et al., 2021). Mental health, on the one hand, is increased by UGS through stress reduction,
social networking, or improved cognitive performance (WHO, 2016). Evidence also suggests
therapeutic benefits for individuals with autism (WHO, 2016). Physical health, on the other hand, is
promoted through an increase in physical activity, lower risk of obesity and type 2 diabetes, and
reduction of air and noise pollution (De la Fuente et al., 2020; WHO, 2016). Additionally, contact with
nature is linked to increased immune functions (WHO, 2016). Even the recovery after surgeries is
accelerated with contact with nature (Ulrich, 1984). In addition, certain ecosystem services can
increase the security feeling, for example, through improved disaster security or personal safety
(Breuste, 2023).

Further, in the face of climate change and the urban heat island effect, the temperature regulation
provided by UGS is particularly essential to combat the risk of heat exposure (Gdmez-Baggethun et
al., 2013; Heaviside et al., 2017). With climate change, there will be an expected increase in heat
extremes and consequently in human mortality (Y. Li et al., 2024). Cities are additionally confronted
with the urban heat island effect, describing the phenomenon where temperatures in urban areas are
generally higher than in the surrounding regions (Heaviside et al., 2017). There is a possibility for an
additive or multiplicative effect between these two warming processes and thus an increased risk of
growing heat stress in urban areas and lower quality of life for the urban population (Y. Li et al., 2024;
Wang et al., 2022). UGS are known to reduce local temperatures through the provision of shade and
the cooling through evapotranspiration by the vegetation and are thus an essential mitigation
measure to buffer heat stress (Erlwein et al., 2021; Y. Li et al., 2024). The most effective type of
vegetation for reducing temperatures is trees with an average reduction potential of -1.5°C (Kim et
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al.,, 2024). This is followed by grassland along with green roofs and walls providing an average
reduction potential during the day of -0.8°C and -0.6°C, respectively (Kim et al., 2024). Other literature
suggests that UGS, on average, provides a temperature reduction potential of -0.5 to 2.5°Cin a radius
of 60 to 540 meters (Wang et al., 2022). The temperature reduction depends on specific UGS
characteristics such as patch size or shape complexity (Wang et al., 2022). Besides the health and
temperature regulation benefits, UGS play an important role in increasing the economic
competitiveness of cities (Rutt & Gulsrud, 2016).

The benefits provided by UGS are not equally distributed among social groups (Onose et al., 2020;
Phillips et al., 2021). This is the case on the one hand, because the actual availability and utilisation of
qualitative UGS can vary for different groups of society (De Haas et al., 2021; Yan et al., 2024), which
will be described below (section 2.2.3). On the other hand, because perceived benefits of and
experience with UGS vary between social groups, since their demands for spaces are different and
depend on characteristics such as age, mobility, or lifestyle (Onose et al., 2020; Phillips et al., 2021).
The concepts of justice and equity serve as a solid conceptual foundation for addressing the
distribution of the previously discussed ecosystem services. These concepts will be described in detail
in the next section (2.2).

2.2 Justice and equity in urban green space planning

2.2.1 Social, environmental, and socio-environmental justice

Social justice is the broad concept that refers to fair treatment and equitable distribution of resources,
opportunities, and rights across all social groups. Social justice, and in extension environmental justice,
is composed of three dimensions: distributive, procedural, and interactional justice (Low, 2013).
Based on Low (2013), distributive justice refers to the availability and accessibility of public space to
everyone. This can be a challenge in the planning of the UGS, as the analyses that are carried out are
often too simple and do not include more complex assessments to address the needs of vulnerable
groups (Hanson & Olsson, 2022). For example, there is evidence that the availability and accessibility
of UGS vary according to age or migration background (Kabisch & Haase, 2014). Interactional justice
emphasises the equitable consideration of different user groups when planning and designing public
spaces. It focuses on addressing the diverse needs and priorities of individuals, and on creating
inclusive opportunities for all in public spaces (Gradinaru et al., 2023). Procedural justice involves fair
and inclusive decision-making processes in the planning and management of public spaces (Low,
2013). Incorporating procedural justice into UGS planning can be challenging due to limited capacity
and knowledge of municipalities about meaningful community participation, or difficulties in reaching
diverse community groups (Hanson & Olsson, 2022). Distributional and interactional aspects will be
the focus of this thesis.

Environmental justice refers to a specific branch of social justice focusing on fair treatment in
environmental matters. Specifically, it refers to ensuring that all people, regardless of racial and socio-
economic backgrounds, have equal access to environmental services or are equally exposed to
environmental risks (Mohai et al., 2009; Schweitzer & Stephenson, 2007). The term was first
introduced in 1987 in the USA in the context of toxic wastes and the disproportionate impact on low-
income and black population groups (Agyeman et al., 2016). Later, the discourse on environmental
justice was broadened to include multiple disciplines, methodologies, and interpretations, and the
issues included became more diverse (Agyeman et al., 2016). More recently, there has been a growing
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body of literature on the perspective of environmental justice in the urban planning context and more
specifically in UGS planning and design (e.g., Rutt & Gulsrud, 2016; Schweitzer & Stephenson, 2007).
For example, the distribution and accessibility of and exclusion from green spaces in cities are
considered a question of environmental justice (Rutt & Gulsrud, 2016; Wolch et al., 2014). There is
evidence that park accessibility is an issue of environmental justice in multiple geographic areas
(Rigolon, 2016). The provision of urban ecosystem services is seen to be dependent on political and
social dynamics (Ernstson, 2013). Considering the needs of vulnerable groups in planning practices can
significantly influence their psychological well-being (Cassarino et al., 2021).

A concept combining the two justice concepts introduced above is socio-environmental justice, as
introduced by Kabisch & Haase (2014) and Enssle & Kabisch (2020). It also includes the three
dimensions of justice described above, as well as disparities in the provision of ecosystem services
between different members of society (Enssle & Kabisch, 2020).

2.2.2 Equity and its aspects in the context of planning green spaces

Equity is an important concept often used in the discourse of urban planning (e.g., Gradinaru et al.,
2023; X. Liet al., 2021; Yan et al., 2024). While it is closely linked to justice (Gradinaru et al., 2023), the
two differ in their focus. Equity focuses more on the practical aspects of fairness in the implementation
and outcome of policies and addresses the specific needs and preferences of different social groups,
whereas justice is a more normative concept, referring to equal opportunities and resources for all
people, and to political dynamics and social mobilisation (Gradinaru et al., 2023; Klinsky et al., 2017).
In the context of green spaces, equity plays an important role in describing fair allocation and design
of UGS (Gradinaru et al., 2023). Equitable UGS are considered to be a part of making cities socially
sustainable (Yan et al., 2024), and thus are at the core of this thesis.

Several dimensions and aspects form the concept of equity. Gradinaru et al. (2023) presented an
overview and definition of key distributional and interactional aspects of equity based on a literature
review: availability, accessibility, attractiveness, affordability, safety, and walkability. These aspects
will be the basis to answering the thesis aim of how spatial planning in Switzerland considers equity
in the planning of UGS and are described in Table 1.
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2.2.3 Evidence of inequity in green spaces

A growing body of research globally addresses equity in the context of UGS and finds an inequitable
distribution across different social groups (Yan et al., 2024). This is an important consideration as many
of the benefits and ecosystem services provided by UGS can only be experienced by people who have
physical access to them (Zwierzchowska et al., 2018). Systematic reviews from various countries have
consistently revealed disparities in the provision, access to, and quality of UGS across different
demographic and socio-economic groups (Rigolon, 2016; Sun et al., 2022; Yan et al., 2024). Evidence
from nearly all continents has shown inequities, particularly by age and income, and mostly in large
cities (Sun et al., 2022). Sun et al. (2022) further identified a research focus on large cities and noted
limited studies on interventions to address these inequities. However, results were sometimes found
to be mixed and depended on the spatial scale and planning context. For example, in Shanghai, some
vulnerable groups benefited from better proximity to UGS due to planning strategies (Yan et al., 2024).
In the following paragraphs, the state of the art regarding evidence of inequity for each of the 6
dimensions presented in Table 1 is discussed.

In terms of UGS's equitable availability, socioeconomically disadvantaged social groups and
neighbourhoods tend to have lower availability of UGS, as for example studies in the United States
(Yan et al., 2024) and Germany (Schiile et al., 2017) showed. Furthermore, while neighbourhoods in
the United States with higher proportions of Black and Latino residents sometimes had parks located
closer to their residential areas, they tended to have less park space available per person. This can
result in parks becoming overcrowded and recreational opportunities becoming limited (Rigolon,
2016; Yan et al., 2024). A study of the city of £édz, Poland, found that the availability of UGS for
children was lower than for other age groups (Sikorska et al., 2020). Moreover, a study by Kabisch &
Haase (2014) on UGS provision in Berlin, Germany, showed differences in UGS availability and a
mismatch between UGS availability and user preferences based on age and immigration status. UGS
were also found to be unevenly distributed across Berlin.

Green spaces that are easily accessible can promote social cohesion and reduce depression (Jennings
et al., 2016). However, it is important to consider that if UGS are only accessible by car, they are likely
to be inaccessible to people with a low socioeconomic status, the youth, and the elderly (Rigolon,
2016). Evidence shows that, in terms of equitable accessibility, higher-income groups have better
access to high-quality public UGS than lower-income groups, primarily because of living in higher-
quality properties, specifically in China and the United States (Yan et al., 2024). This also concerns the
affordability aspect of equity. Further, it is important to consider that urban greening may lead to
increased social inequalities and the exclusion of certain social groups (Haase et al., 2017). When
addressing this issue, it is necessary to ensure not only equal access to UGS but also equal benefits for
all residents (Haase et al., 2017). A pan-European study by taszkiewicz et al. (2023) analysed the
reasons why certain people do not use UGS. Their findings suggest that these reasons are highly
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individual and that personal barriers, in addition to institutional and physical ones, play a role
(taszkiewicz et al., 2023).

Urban greening can unintentionally reduce affordability through processes of green gentrification,
whereby new or upgraded UGS raise housing costs and displace low-income residents. Urban greening
projects such as the High Line in New York and the Cheonggyecheon in Seoul have been associated
with gentrification, which can exclude the very groups that the projects aimed to benefit (Yan et al.,
2024). Haase et al. (2017) and Yan et al. (2024) both emphasised that equitable access to UGS requires
ensuring not only equal physical access, but also that residents can afford to stay there. While most
UGS are accessible free of charge, others, such as zoos or botanical gardens, charge an entry fee, as
e.g. Biernacka and Kronenberg (2018) noted in their study of t6dz, Poland.

In addition, the quality of parks, as measured by amenities, maintenance, and safety (similar to the
attractiveness and safety equity aspects), was lower in minority and low-income neighbourhoods in
the United States. This negatively impacted how frequently urban parks were used (Rigolon, 2016).
Similarly, socioeconomically disadvantaged social groups in the United States tended to have fewer
opportunities for high-quality UGS (Yan et al., 2024). Moreover, urban parks are at an increased risk
of crime, including violence, theft and vandalism (Zavadskas et al., 2019). As safety concerns are one
of the factors that significantly impact the use of parks by different social groups, this can result in
inequitable access to these spaces (Wolch et al., 2014).

Regarding walkability, the longevity of elderly people and the physical activity of children were
significantly increased when walkable UGS were implemented (Ma et al., 2022; Takano et al., 2002).
Rehling et al. (2021) found that children from lower socioeconomic backgrounds were more at risk of
living more than ten walking minutes away from the nearest UGS than children from higher
socioeconomic backgrounds.

2.2.4 Needs of vulnerable groups and specific measures for green spaces to promote equity
Depending on their demographic and cultural background, citizens have different demands and needs
for UGS (e.g., Bundesamt fiir Sport et al., 2023; Kabisch & Haase, 2014). Further, green space planning
often follows national standards that aim to create parks that meet the needs of the majority.
However, this can unintentionally disadvantage minority groups, as the specific needs for green spaces
vary between different social groups (Wolch et al., 2014). For example, Gradinaru et al. (2023) found
that few strategic plans in Romania explicitly addressed barriers in UGS faced by vulnerable groups.
Furthermore, a systematic review by Yan et al. (2024) across different continents found that inequities
in access to higher-quality parks were mostly experienced by elderly people, children, immigrants,
ethnic minorities and low-income groups. In contrast, higher-income residents benefited from
proximity to these parks. Moreover, factors such as safety concerns and cultural barriers significantly
impact the use of parks by vulnerable groups, resulting in inequitable access to these spaces (Wolch
et al., 2014). Further, a significant proportion of elderly people did not use UGS compared to other
social groups, making it particularly important to consider their needs in UGS planning and design
(taszkiewicz et al., 2023). This will become increasingly important due to the demographic trend
towards an ageing population (Selanon & Chuangchai, 2023). The main reason elderly people did not
visit UGS is their physical inability to access them (taszkiewicz et al., 2023). However, some studies
reported little or no inequity regarding UGS, suggesting that outcomes may depend on spatial scale,
methodological approach, or regional planning context (Yan et al., 2024).
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When planning UGS, the needs of a variety of different social groups should be considered, not just
the general public, so that a diversity of people can use UGS (taszkiewicz et al., 2023). Particular
attention should be paid to vulnerable groups, which are defined as social groups facing a higher
threat of poverty, social isolation or exclusion, and greater vulnerability to social and health risks
(Cassarino et al., 2021). Specifically, they can include elderly people, children, women, people with
disabilities, immigrants, socially and economically disadvantaged people, and other minorities
(Cassarino et al., 2021; Gradinaru et al., 2023). In Switzerland’s Sustainable Development Strategy
2030, social cohesion and equitable opportunities for all people are promoted (Swiss Federal Council,
2021). The strategy specifically mentions the goal to improve “the living conditions of disadvantaged
population groups, including [...] people with disabilities [or] children” (Swiss Federal Council, 2021, p.
41).

Cassarino et al. (2021) found that changing urban design can significantly impact the mental well-being
of wvulnerable groups, such as women, families with children, and the socio-economically
disadvantaged. However, they noted a lack of research on other vulnerable groups, such as
immigrants and people with disabilities. Artmann et al. (2017) provide an overview of design
characteristics that ensure inclusive green spaces for the elderly, such as sufficient benches and shade.
The following paragraphs discuss the different needs of vulnerable groups regarding UGS, how they
benefit from them, and the planning and design measures that could make UGS more equitable (see
Table 2 for a summary).

For elderly people, there are a number of positive benefits when visiting UGS. In general, their mental
and physical health is improved (Onose et al., 2020). Specifically, visiting UGS contributes to less social
isolation and thus lower mortality in elderly people, since social contacts are promoted (WHO, 2016).
They mostly engage in passive recreation in urban parks (Onose et al., 2020). The implementation of
walkable UGS increased the longevity of older people (Takano et al., 2002). Desighing UGS to be
inclusive for the elderly should provide safe, calm, aesthetically pleasing, and easily accessible green
spaces that are free of barriers, offer shaded areas, and include frequent seating opportunities
(Artmann et al., 2017; Onose et al., 2020). Additionally, a feature highly valued by elderly people is
chess tables, which are used mainly by older people (Onose et al., 2020).

For people with disabilities, visiting UGS leads to improvements in cognitive and physical health and
stress reduction. Further, mental health can be promoted through physical activity and exposure to
UGS, leading to less isolation and loneliness for people with disabilities (Selanon & Chuangchai, 2023).
UGS for people with disabilities must be accessible for people with mobility and sensory impairments
(Bai et al., 2017). For mobility impairments, the design of the pathways and curbs is essential and
should be made safe and accessible to prevent accidents and promote accessibility (Kapsalis et al.,
2024). For sensory impairments, the inclusion of diverse sensory aspects such as smell, acoustics, and
diverse colours and structures helps orientation and improves enjoyment of UGS (Bai et al., 2017).
The needs of hearing and visually impaired people should be considered when designing seating
arrangements, for example, circular seating to allow visual contact for deaf people (Bai et al., 2017).
As elderly people often experience physical impairments, many of the measures for people with
disabilities also apply to elderly people (Bai et al., 2017).
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For children, there is evidence of enhanced physical, behavioural, and cognitive development when
green spaces are visited regularly (Kemper et al.,, 2019; WHO, 2016). Creativity, curiosity, and
adaptability of children can be enhanced (Kemper et al., 2019). Additionally, there were fewer cases
of ADHD in children with regular contact with green spaces (Amoly et al., 2015). Further, visiting UGS
improved social networks and social inclusion among children and adolescents (Seeland et al., 2009).
In addition, where UGS are available, movement and exercise are encouraged, in contrast to spending
a lot of time at home and high media consumption (Kemper et al., 2019). For children, places to play
should include formal UGS such as parks as well as informal spaces with low restrictions and structure,
leading to more exploration and imagination (Vidal & Castro Seixas, 2022). Streets and sidewalks count
as informal spaces where children play, thus street safety is an important planning measure
(Krishnamurthy, 2019). UGS that are multifunctional, allow for adaptability and interaction, and
include natural elements are appropriate for children (Kemper et al., 2019; Vidal & Castro Seixas,
2022). Families with children were less likely to use UGS if they were poorly managed or perceived as
disorderly and untidy (taszkiewicz et al., 2023).

While studies accounted for additional vulnerable groups, such as immigrants, ethnic minorities, or
socially and economically disadvantaged people (Kabisch & Haase, 2014; Rigolon, 2016), this study
focuses on the three groups mentioned in the previous sections because they are particularly relevant
in the Swiss context. Specifically, accounting for elderly people is highly relevant because their
proportion is expected to constantly increase and reach around 2.7 million in 2050, representing 26%
of the entire population (BFS, 2020). Furthermore, elderly people represent a significantly vulnerable
group due to their increased health risk and lower resilience to the negative impacts of the
environment (Stanley et al., 2022). Moreover, it is important to give consideration to children, as it is
recognised that their needs are often overlooked when designing urban environments in Switzerland.
This was found to be due to imbalanced power dynamics and the fact that they were unable to
represent their own interests (Kemper et al., 2019; UNICEF, 2018). Furthermore, it is important to
address the needs of people with disabilities because, despite Switzerland's ratification of the UN
Convention on the Rights of Persons with Disabilities and the introduction of the Disability Equality
Act, they experience underrepresentation and unequal access to public spaces (Bai et al., 2017). In
2022, almost 1.8 million people with disabilities lived in Switzerland, excluding residents in retirement
and nursing homes. Out of this, about 330 000 people live with a severe disability (BFS, 2022). Children
and elderly people can also be part of this vulnerable group (Bai et al., 2017).
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2.2.5 Equityin Swiss urban green space planning

In the Swiss context, few studies have addressed the topic of equity in the context of UGS. Chénes et
al. (2021) analysed the physical accessibility of green spaces in Switzerland and found that green
spaces were accessible within five minutes by car for 75% and by foot for 55% of the Swiss population.
However, accessibility depended heavily on the canton and municipality, mainly due to road,
population, and green space density (Chénes et al., 2021). While their research looked at the physical
accessibility for the general population, they emphasised the importance of including the needs of
vulnerable groups and considerations of social accessibility, such as safety, in future analyses (Chénes
etal., 2021). Moreover, a study by taszkiewicz et al. (2023) found that 8% of reported reasons for not
using a UGS in Switzerland were due to physical inability to access it on foot, by public transport, or
by bicycle. The study by Kemper et al. (2019), which included a survey of spatial planning stakeholders
and actors in child and youth work on the inclusion of children's and young people's needs in UGS
planning, found that only 58% of planners viewed this as important. The study mentioned that,
according to most professionals in child and youth work, the needs of children and young people in
relation to open spaces were not sufficiently considered in UGS planning. However, to my knowledge,
no analysis has yet been conducted to investigate whether the needs of vulnerable groups are in fact
considered in UGS planning, specifically by Swiss planning instruments.

2.3 Spatial and urban green space planning in Switzerland

2.3.1 Swiss political system

The political system of Switzerland is characterised by the concepts of federalism and subsidiarity.
Federalism describes a decentralised political system in which the Swiss Confederation, the 26
cantons, and the more than 2000 municipalities practice self-governance through their own legislative
and executive body at each of the three levels. This leads to national coherence while still respecting
cultural and regional diversity (Federal Department of Foreign Affairs, 2024). In addition, subsidiarity
describes that every level takes on as much authority and autonomy over local matters as possible,
whereas the federal government helps where it is needed. There are separate governments and laws
on the 26 cantonal levels (Federal Department of Foreign Affairs, 2024). In the following paragraphs,
the different governmental levels in the context of spatial planning are described.

On the national level, the Confederation introduces laws and sets strategic principles as a basis for
cantonal spatial planning. Further, it coordinates and cooperates with the cantons to fulfil the spatial
planning principles (Federal Constitution of the Swiss Confederation, 1999, Art. 75). In 1979, the
Spatial Planning Act of Switzerland was introduced, with a revision in 2014 that emphasised the inward
settlement development (Bundesamt flir Raumentwicklung, 2014; Federal Act on Spatial Planning,
1979). Additionally, the Confederation designs concepts and sectoral plans (Amt fir Raumplanung,
2007).

Under the Swiss Federal Constitution, the main responsibility for spatial planning lies at the cantonal
level (Amt fir Raumplanung, 2007). The cantons translate the broad and strategic principles of the
national level into more detailed frameworks and provide a basis for municipalities (Amt fir
Raumplanung, 2007). Additionally, they introduce cantonal laws that municipalities must comply with.
Further, strategies and guidelines are designed to support a coordinated communal spatial planning
(Schweizerische Kantonsplanerkonferenz, 2016).
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The spatial development on the communal level is carried out under consideration of national and
cantonal specifications as well as local demands, analyses, and inventories (Amt fiir Raumplanung,
2007). Communal planning produces strategic documents and detailed, legally binding plans that are
specific to each parcel (Amt fiir Raumplanung, 2007).

2.3.2 Swiss spatial planning

The main principle of Swiss spatial planning is the “appropriate and economic use of the land and its
properly ordered settlement”, anchored in the Swiss Federal Constitution (Federal Constitution of the
Swiss Confederation, 1999, Art. 75). In addition, the Swiss Spatial Planning Act calls for inward
settlement development, while preserving recreational areas and providing settlements with plenty
of open spaces (Federal Act on Spatial Planning, 1979, Art. 1, Art. 3).

Switzerland’s spatial planning works through the three levels of government — national, cantonal, and
communal (Schweizerischer Bundesrat et al., 2012). At the national level, the central policy document
for spatial planning is the Spatial Concept Switzerland (Raumkonzept Schweiz) (Schweizerischer
Bundesrat et al., 2012). It was formulated by the three governmental levels — national, cantonal, and
communal — and outlines a shared strategy among all levels for a more sustainable spatial
development. It is not binding but rather works as an orientation framework (Schweizerischer
Bundesrat et al., 2012). It further supports the decision-making in cross-territorial planning between
multiple municipalities or cantons (cantonal structure plan Aargau, 2025). The cantons provide a
strategic guideline and vision for spatial planning through their cantonal structure plans, which are
based on the principles set by the Confederation (Amt fir Raumplanung, 2007; Bundesamt fiir
Raumentwicklung, 2025) (also see 2.3.3). These strategic documents serve as a reference and principle
but also leave room for interpretation for municipalities (Schmid et al., 2021), which again have high
autonomy in their spatial planning due to the subsidiarity concept described above. While all cantonal
planning instruments are based on national law and instruments, communal planning instruments are
additionally based on cantonal law and instruments (Bundesamt fiir Raumentwicklung, 2025;
Bundesamt fiir Umwelt & Sutter, 2019). Therefore, the availability, form, and content of planning
documents on the communal level differ among different cantons and cities and depend on the local
context. As a result, municipalities align their UGS planning with these cantonal guidelines as well as
national and cantonal legal regulations while also incorporating their own local priorities, demands,
and characteristics (Amt flir Raumplanung, 2007; Bundesamt fir Umwelt & Sutter, 2019; Schmid et
al., 2021), resulting in different planning approaches and outcomes from one city to another.

2.3.3 Overview of planning instruments for urban green spaces

There are different instruments on the national, cantonal and communal levels addressing the
planning and strategy of UGS. In this analysis, the focus is only on the communal and cantonal level.
Depending on the instrument, there is a difference in its legal obligation and the details of information.
The concept of UGS within the documents is mostly addressed in the context of settlement or
landscape planning and development. While instruments often refer to UGS under the umbrella term
open spaces (German: Freirdume or Freifldchen), in the following text, these spaces are collectively
referred to as urban green spaces (UGS). The following paragraphs shortly explain the idea and
content of different planning documents relevant to UGS planning that are available on the cantonal
and communal levels, based on official guidelines and the screening of multiple communal documents.
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A summary of the mentioned planning instruments can be found in Table 3. The planning instruments
that are introduced on the communal level differ depending on the canton in which the city is located.

The cantonal structure plan (Kantonaler Richtplan) is an important planning instrument at the
cantonal level to coordinate land use activities with a spatial impact, such as settlement development,
transport, and infrastructure, while ensuring the protection of nature and the landscape (Amt fir
Raumplanung, 2007). It defines the canton's spatial development strategy for the next 20 to 25 years
and provides guidelines for municipalities, the federal government, neighbouring cantons, and even
foreign regions. The plan contains both maps and texts describing objectives, timelines, and
organisational measures and is binding to all public authorities (Bundesamt fiir Raumentwicklung,
2025). Some cantonal structure plans additionally include a cantonal spatial development concept or
strategy, which is seen as the strategic part of the cantonal structure plan (see below) (e.g., Kantonaler
Richtplan Wallis, 2019).

The corresponding instrument on the communal level is the communal structure plan (Kommunaler
Richtplan). It defines the spatial development objectives and guidelines at the communal level and is
binding for the authorities. The plan is optional per municipality, and the details are rather vague and
not specific to parcels. Besides a map, it contains an accompanying text or report and works as a
guideline to harmonise different land uses, such as transport and settlement. The declarations set out
in the communal structure plan are realised through the communal land use planning document (Amt
fir Raumplanung, 2007).

On the communal level, some cities create an open space concept or strategy (Freiraumkonzept/-
strategie). This is a strategic planning instrument used by cities and municipalities to assess, develop,
strengthen and coordinate their green and open spaces within the urban area, mostly in the
settlement areas. It focuses on improving the ecological, recreational, and climatic functions of open
spaces. Most often, there is an analysis of the current condition, identifying deficits and potentials and
defining clear planning goals for the open spaces. The concept often outlines broad strategies to, for
example, improve the quality and accessibility of open spaces. The open space concept provides a
basis for future projects and helps to align them with long-term urban development goals, under
consideration of other planning instruments (Freiraumkonzept Aarau, 2010). Depending on the city,
the planning instrument is seen as merely strategic or as binding for authorities (Freiraumkonzept
Stadt Baden Konzeptbericht, 2022). Further, it differs between cities if the included UGS cover only
the UGS within settlement areas or also those outside settlements, such as forests (Freiraumkonzept
Stadt Baden Konzeptbericht, 2022).

On the cantonal or communal level, some authorities introduce a city/spatial development concept
(Stadt-/Raumentwicklungskonzept). It is a strategic planning instrument that defines and coordinates
the future spatial development of an area, under consideration of local needs and cantonal or national
planning frameworks. It outlines long-term goals and priorities for land use, housing, open space,
mobility, and infrastructure. The concept is usually based on an analysis of the settlement and
landscape structure and is developed through an interdisciplinary process including public
participation, expert inputs and cooperation across administrative levels. It serves as a guiding
framework for future zoning revisions, infrastructure projects, and development strategies. It is not
legally binding for landowners, but it provides a strategic direction for planning authorities
(Raumentwicklungskonzept (REK) Stadt Baden, 2020). In the example of the canton of Valais, the
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cantonal spatial development concept includes the fundamental principles of spatial development,
the desired spatial development of the canton and the spatial development strategy, which defines
the spatial planning objectives (Kantonaler Richtplan Wallis, 2019).

Additionally, cities and municipalities must provide a communal land use plan (kommunaler
Nutzungsplan) (Amt fir Raumplanung, 2007). This planning instrument is not included in the analysis
as it does not operate in a strategic or conceptual way. Instead, it allocates and regulates land use by
defining legally binding zones for building, recreation, or other purposes at the parcel level (Kanton
Zlrich, 2024).
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2.3.4 Policy consistency in Swiss spatial planning

The different spatial planning instruments used within a planning system are interconnected and
function as a network, rather than operating individually. The concept of policy consistency of
planning documents serves to conceptually describe and understand the interplay between the
different planning levels in multi-level-governance systems, such as that of Switzerland. Policy
consistency, also called coherence, is the alignment of policies, e.g., between different governance
levels or across different types of planning documents, to achieve agreed goals (Bacau et al., 2020).
This is particularly important when addressing complex, cross-cutting challenges such as sustainable
development or social and environmental equity. A strong policy consistency has been shown to
positively influence the effectiveness of implementing the objectives set in planning instruments
(Bacau et al., 2020). Bacau et al. (2020), among others, divided the concept into vertical and horizontal
consistency, which are described in the paragraphs below.

Vertical consistency refers to the alignment of planning objectives and actions across different levels.
Although lower-level spatial planning must consider the regulations of higher levels, the lower level
still has flexibility in how policies are implemented practically. This is also related to the concept of
'margins of discretion', whereby lower-level authorities interpret higher-level regulations and
documents to adjust them to their local context and needs (Schmid et al.,, 2021). However, in
Switzerland, this flexibility carries the risk that overarching national or cantonal strategies may not be
fully realised at a local level (Schmid et al., 2021). The federalist and subsidiarity system allows
municipalities to exercise flexibility (i.e., margins of discretion) when interpreting cantonal strategic
documents in their planning processes (Schmid et al., 2021). This also adheres to the interplay
between the cantonal and national levels. However, this thesis only assesses the interplay between
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the communal and cantonal levels, since UGS planning is not directly addressed at the national level,
but rather in the cantonal and communal planning documents. If the cantonal and communal levels
were vertically consistent in their consideration of equity and vulnerable groups, it would indicate that
the cantons and their respective municipalities share similar perspectives and priorities in UGS
planning. Alternatively, it could suggest that the municipalities are following the objectives set out in
the cantonal strategic documents.

While Bacau et al. (2020) described horizontal consistency as the policy alignment across different
sectors, this analysis does not differentiate between sectors within spatial planning. Therefore, in this
thesis, horizontal consistency refers to the alignment of different planning documents within a single
municipality. This approach helps to identify consistencies within a city and across different planning
documents, showing how Swiss planning instruments of varying levels of detail work together to
achieve shared objectives. The level of detail in planning documents within a municipality, such as
open space concepts and communal structure plans, can differ significantly. Open space concepts
typically contain specific objectives and measures regarding open and green spaces. In contrast,
communal structure plans address a wider range of spatial planning topics and offer more general
guidelines, including those relating to open spaces, but with less detail. Horizontal consistency
between these documents would help to align the more detailed goals and measures of the open
space concept with the broader framework set by the communal structure plan.

2.4 Text mining for document analysis

Text mining, also referred to as text analytics, is a computational approach used to identify patterns
and extract relevant information from large collections of unstructured text (Bickel, 2017; Dang &
Ahmad, 2014; Hippner & Rentzmann, 2006). This approach combines methods from natural language
processing, information retrieval and data mining to structure textual data for systematic analysis
(Bickel, 2017; Hippner & Rentzmann, 2006). The applications of text mining are diverse but depend on
the research aim and the content of the text data. Examples include categorisation within texts,
tracking of topics, clustering and information visualisation (Bickel, 2017). Either knowledge-based,
closed-vocabulary text mining can be used, which analyses text data based on existing knowledge and
literature to assess if a concept or specific keywords can be found in the text (Bickel, 2017; Hickman
et al., 2022). In contrast, a "pure machine learning approach [which] relies on probabilistic models"
could be applied (Bickel, 2017, p. 5). For this thesis and to answer the research aim, a knowledge-
based, closed-vocabulary text mining analysis was chosen.

In literature, the text mining approach is usually described as involving the steps shown in Figure 1
(Bickel, 2017; Fayyad et al., 1996). Chapter 3 provides a more detailed description of the methodology
used in each step.
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Within text mining, different types of analyses are possible. To assess whether texts contain a concept
of interest, topic indexing can be used. Reber et al. (2022) used topic indexing to analyse various policy
documents and determined whether they included considerations relating to the biodiversity concept.
This was done based on the creation of keyword dictionaries relating to biodiversity. The findings
provided information on the temporal development of biodiversity considerations and the differences
between policy sectors. Further, to analyse the connections between different topics, co-occurrence
analyses have proven helpful. Bickel (2017) performed a co-occurrence analysis in municipal climate
action plans to identify connections between their stated measures. This resulted in a clearer
understanding of the plans by revealing interlinked elements and areas for improvement that would
not have been apparent from simply reading the plans. Both topic indexing and co-occurrence analysis
were applied in our analysis.

2.5 Knowledge gaps, research hypotheses and objectives of this study
Addressing inequities in the planning of UGS is a critical challenge, as highlighted by the literature
review conducted. The following knowledge gaps were identified. First, although equity in UGS design
and provision is relatively broadly considered in studies across different countries, such as in Canada
by Gilliland et al. (2006), China by X. Li et al. (2021) and Spain by Baré et al. (2021), the analysis of its
consideration within urban planning remains limited. The few studies addressing equity in planning
included research on all cities in Romania and on Barcelona in Spain. Both Gradinaru et al. (2023) in
Romania and Calderdn-Argelich et al. (2023) in Barcelona revealed a superficial attention to equity
and justice in strategic planning. However, to my knowledge, no comparable study was conducted for
Switzerland. Therefore, it is currently unknown how equity is considered in Swiss UGS planning.
Moreover, studies on equitable access to UGS focused mostly on large cities in the United States,
China or Germany, while research for smaller cities is limited (Sun et al., 2022).

In terms of the scope and limitations of the analysis, the focus is on Swiss strategic planning documents
from German-speaking cantons and cities only. Documents from French- and Italian-speaking regions
are excluded. Furthermore, as only documents from public authorities are analysed, the focus is on
public UGS, excluding private UGS. However, some documents of public authorities also consider
private UGS. The vulnerable groups considered are children, the elderly, and people with disabilities.
For an explanation and further information, please see 2.2.4. The following paragraphs and boxes
provide an overview of the research objectives (RO1 to RO3) and their respective hypotheses (H1 to
H6) to be tested. Hypotheses 1 to 3, 5 and 6 will be tested separately for equity aspects and vulnerable
groups.
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Following evidence in the existing literature, we expect that the Swiss planning documents at the
cantonal and municipal levels follow the same pattern identified at the international level, specifically:

H1) Equity is addressed superficially in the planning documents.

H2) Attention to equity varies by city size.

H3) Attention to the equity topic increases over time.

I | These three hypotheses will be tested as part of RO1: Examine the extent to which equity
aspects and specific vulnerable groups are considered in Swiss planning documents for UGS.

As shown by the literature, the different vulnerable groups have both similar and differentiated needs.
For example, the aspect of walkability is most important for elderly people and people with disabilities
(Gradinaru et al., 2023), attractiveness features such as benches, toilets and water elements are
specifically important for elderly people (Artmann et al., 2017), and safety is of particular concern in
relation to elderly people and children (Ottoni et al., 2021; Vidal & Castro Seixas, 2022). Based on
these points, we hypothesise:

H4) Planning documents account for the differences in the importance of equity aspects for
specific vulnerable groups.
I | This hypothesis will be tested as part of RO2: Examine the extent to which mentions of equity
aspects and specific vulnerable groups co-occur in Swiss planning documents for UGS.

Considering the characteristics of the Swiss spatial planning system and the fact that municipalities
have flexibility and authority in setting their planning objectives, we hypothesise:

H5) The most frequently mentioned equity aspects and vulnerable groups are horizontally
consistent across the different planning documents within a city.
H6) The most frequently mentioned equity aspects and vulnerable groups are not vertically
consistent across the communal and the respective cantonal level.
I | These two hypotheses will be tested as part of RO3: Evaluate if equity aspects and specific
vulnerable groups are consistently addressed in Swiss planning documents.

18



Methodology

3 Methodology

The analysis of the strategic planning documents was adapted from the method described by Reber
et al. (2022), in which a quantitative and automated text analysis was carried out, starting with the
collection of policy documents and their subsequent analysis based on dictionaries containing
keywords relevant to the research topic (i.e. indexing). For this analysis, the dictionary contained
keywords on equity, vulnerable groups and UGS. Further, a co-occurrence analysis was performed to
examine the connection between equity aspects and vulnerable groups within the planning
documents. Lastly, policy consistency was tested using Spearman's rank correlation. The program R,
version 2025.05.0+496, was used for the text preprocessing and analysis. Figure 2 illustrates the
methodological process, and the same terminology is used throughout the chapter.
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3.1 Selection: Study area and data preparation

3.1.1 Sampling of cities and cantons

As part of the selection step of the analysis (Figure 2), criteria for the document sampling were
defined. This study focused on cities and cantons in the German-speaking part of Switzerland only.
This is because the analysis is based on a comprehensive keyword dictionary developed in German
(section 3.2), which would have taken a great amount of effort to translate appropriately. The time
frame of the documents considered in the analysis included the publication years of the most recent
documents uploaded to the respective cantonal and municipal websites, i.e., the most recent version

of the documents available as of July 2025. The final time frame of the documents included a range
from 2005 to 2025 (see Table 9).
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As an analysis of the planning documents of all cantons and municipalities in the German-speaking
part of Switzerland would have entailed a great research effort, the analysis was conducted on a) all
German-speaking cantons and b) a representative sample of cities for each of the German-speaking
cantons and for different population size categories. Switzerland has a total of 172 statistical cities,
and 124 of those are located within the twenty German-speaking cantons (BFS & SSV, 2025). Table 4
presents the German-speaking cantons included in the analysis as well as the number of German-
speaking statistical cities in each canton (both total and those included in the analysis).
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The cities can be divided according to their population size. A typical categorisation of Swiss cities,
based on BFS & SSV (2025), includes the following: (1) less than 10’000 inhabitants, (2) 10’000 to
14’999 inhabitants, (3) 15’000 to 19'999 inhabitants, (4) 20’000 to 49’999 inhabitants, (5) 50’000 to
99’999 inhabitants and (6) more than 100’000 inhabitants. Table 5 shows the number of German-
speaking cities per category in 2024, alongside those included in the analysis. Not all cantons have
cities in every category.
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To select the cities to be included in the sample, stratified random sampling with two strata was used.
The strata were, on the one hand, the cantons, and on the other hand, the population size categories.
The canton stratum was used to ensure that the different regions of German-speaking Switzerland
were included. The population size stratum was incorporated since population size may affect
planning practices on the local level (Rudolf & Gradinaru, 2019). Thus, each canton's cities were
divided into the six population size categories.

Based on a total of 124 cities in German-speaking cantons, a 95% confidence interval, a 10% margin
of error and a 0.5 population proportion, the sample size of cities should be 55. Based on the
combination of canton and population size category, there are 53 possible strata (note that not all
population size categories are present in all cantons). Therefore, the final city sample covered one city
from each stratum where possible. Each of the 124 cities was assigned a random number. If a stratum
consisted of multiple cities, the city with the highest random number was selected to be included in
the sample. If no planning document was found for the city with the highest random number, the city
with the second-highest random number was selected instead. If a stratum only included one city, this
city was included in the sample. If no city within a stratum yielded a planning document, that stratum
was excluded from the final analysis. This process resulted in a total of 48 strata or cities as the final
sample size, leading to an 11.12% margin of error under a 95% confidence interval. The final selection
of cities included in the analysis can be found in Table Al in Appendix A.

3.1.2 Selection and collection of planning documents

The selection of planning documents to be included in the analysis comprises strategic documents at
the cantonal and communal levels that address spatial and UGS planning. At the cantonal level,
cantonal structure plans (kantonale Richtplédne) were included in the analysis. Since all cantons are
required to publish a cantonal structure plan (kantonaler Richtplan), this could be done for all cantons.
At the communal level, due to the lack of standardised document types across cities in different
cantons, three document types were included overall, with a maximum of two types within the same
city. For each city, efforts were made to collect a dedicated green space planning document (open
space concept - Freiraumkonzept), as well as a broader spatial planning document (communal
structure plan - kommunaler Richtplan or a spatial development concept -
Raumentwicklungskonzept). When both broader planning documents were available, the communal
structure plan was chosen over the spatial development concept because it is usually more
consistently structured and legally regulated by the canton. This dual selection ensured that both
targeted and overarching planning perspectives were covered, allowing for the analysis of how equity
is addressed at different levels of detail and for different planning purposes. Some cities provided both
types of documents, others only one or none. In a few cities, the documents had different names, in
which case the content was checked manually to see if it contained similar information.

To collect the planning documents, the websites of the selected cantons and cities were searched for
the relevant planning documents, as described above. The planning documents found were openly
available and downloadable on the cantonal and communal websites. In a few cases where a suitable
document was mentioned on the city’s website but could not be downloaded, the cities were
contacted directly to request the document. Table 6 shows that a total of 87 documents were
analysed, including 20 at the cantonal level (one per German-speaking canton) and 67 at the
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communal level across 48 cities (one or two per city). Table Al in Appendix A shows which document
types were collected for each city.
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To minimise the size of the text database, irrelevant content such as the title page, table of contents,
list of abbreviations, other listings, glossaries, maps and references has been excluded. For all
documents, all chapters were considered in the analysis, thus also chapters not directly related to
UGS. This was done to ensure that text referring to UGS outside of specific chapters was not excluded,
given that not all documents had a chapter directly related to UGS. In addition, the document's
metadata was stored, including the year of publication, the type of planning document, and, for
communal documents, the canton in which the city is located and the population size category.

3.2 Preparation: Keyword dictionaries on equity, vulnerable groups and urban

green spaces

3.2.1 Creation process of keyword dictionaries

To investigate whether a planning document addresses equity aspects and vulnerable groups in the
context of UGS, three keyword dictionaries were created in a six-step process (one each for equity
aspects, vulnerable groups and UGS). Some steps were carried out iteratively. The keywords were
then validated as described in section 3.2.2. This process is adapted from the methodology of Reber
et al. (2022). The keyword dictionaries contain only German words.

First, to identify keywords describing equity aspects, vulnerable groups, or UGS, 23 planning
documents from cantons and cities, both within and outside the sample, were read in full and
examined for relevant sentences —i.e. addressing equity or UGS —and their keywords. Keywords were
also identified from the literature referenced in section 2.2.2 (Equity), particularly from Table 2, as
well as from the Raumkonzept Schweiz (Schweizerischer Bundesrat et al., 2012), from the Open Space
Development Guideline (Bundesamt fiir Raumentwicklung & Bundesamt fiir Wohnungswesen, 2014),
and national legislation and policies, such as the Spatial Planning Act (Federal Act on Spatial Planning,
1979) and the Disability Policy (Federal Office for the Equality of Persons with Disabilities, 2025) and
further national and cantonal publications. The keywords covered word classes including nouns, verbs
and adjectives, as well as multi-word expressions.

Second, the resulting collection was expanded by manually searching for synonyms using the freely
accessible German dictionary OpenThesaurus.de. This was performed iteratively by finding new
synonyms based on resulting synonyms, as described by Bickel (2017).

Third, two experts in the field of green spaces and equity, namely Assist. Prof. Diana Onose (University
of Bucharest, Centre for Environmental Research and Impact Studies) and Dr. Stephanie Schwab
Cammarano (Swiss Federal Institute for Forest, Snow and Landscape Research WSL, Land-use systems
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group) reviewed the keyword lists and assessed the suitability of the terms, as well as proposing
additional ones.

Fourth, the existing keywords were supplemented with their noun, adjective and verb forms, as well
as singular and plural forms, where necessary, to include different word forms (e.g.: absturzgesichert
+ Absturzsicherung or Park + Pérke). This was done because the subsequent preprocessing of the texts
and keywords using lemmatisation does not automatically recognise all word forms (see section 3.3).

Fifth, to ensure that the pre-processed planning texts can be reliably matched with the keywords, the
terms in the keyword lists were also pre-processed using lemmatisation and lowercasing, identical to
the process used for the document texts (see section 3.3).

Sixth, the keywords were written as regular expressions (RegEx) to facilitate keyword matching of
texts. Windham (2018) defines RegEx as “character patterns used for automated searching and
matching”. For each keyword, the RegEx pattern was created by transforming the keyword's lemma
form into a RegEx pattern, replacing spaces with \s+ to account for a whitespace, and adding \b to the
beginning and end of each word as word boundaries. Additionally, the Regkx forms were adapted
manually where needed. Table 7 gives an overview of the RegEx characters used with examples.

The keywords were subdivided into further categories within the three dictionaries to ensure a more
detailed analysis. In the equity keyword dictionary, the keywords were classified into the six equity
aspects defined in Table 1 and the category general. An example of a keyword in the general category
of equity is barrier-free (German: barrierefrei), representing multiple aspects such as accessibility,
walkability, affordability and safety, depending on the context. The vulnerable groups keyword
dictionary was categorised into the three vulnerable groups described in section 2.2.4. As some
keywords were related to two groups, combined categories were created for children and elderly
people, as well as people with disabilities and elderly people, in addition to a general category. Thus,
there were a total of six categories. The general category included, for example, the keyword heat
reduction (German: Hitzeminderung), since heat stress is most common for vulnerable groups, but not
specific to one group. Different groups are affected, such as children, the elderly, and persons with
chronic diseases or psychological disabilities (Bundesamt fir Gesundheit, 2024). The keywords for UGS
were classified into thirteen categories, based on the categories in Gradinaru et al. (2023), such as
Parks and gardens, Sport areas, Playgrounds or All green/open spaces. The full categorisation can be
found in the keyword dictionaries in Appendix B in Tables B1, B2 and B3.
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3.2.2 Validation of keyword dictionaries

To ensure the keyword dictionaries matched suitable sentences in the right contexts within the
planning documents, they were validated iteratively through several test runs of the analysis. This
involved running the analysis and then reviewing the output of the matched sentences in which
keywords were found. Since there were a large number of matched sentences, only those sentences
with the overall most frequently occurring keywords were reviewed to see if they addressed the topic
of equity. If this was not the case for the majority of sentences with the same keyword, the keyword
was not included in the final dictionary. This led to the exclusion of some words that were considered
to be too broad and appeared in a different context. Furthermore, some Regkx forms had to be
supplemented with further lemma forms, since some words were lemmatised differently in the texts
than in the keyword lists. Table 8 shows examples of adjustments made after validation.

Ultimately, a total of 634 keywords were defined, including 336 terms in the equity aspect dictionary,
205 terms in the vulnerable groups dictionary and 93 terms in the UGS dictionary. The three keyword
lists can be found in Appendix B in Tables B1, B2 and B3.
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3.3 Preprocessing: lowercasing, tokenisation and lemmatisation

Before analysing the content of the planning documents, it was necessary to pre-process the text to
ensure an accurate analysis. Each planning document type was processed separately to ensure more
efficient processing and avoid overloading the working memory. The first step to enable the analysis
of the planning documents was to extract the text from the PDF files into TXT format, which was done
using an online tool. The text was then cleaned, which included lowercasing of all words and the
removal of whitespaces such as multiple spaces or breaks.

To handle common abbreviations that might otherwise cause incorrect sentence boundaries, a
preprocessing step was implemented before sentence segmentation. German abbreviations such as
z. B, d. h., bzw. and usw. were replaced with simplified versions without periods (e.g. z. B. = zb) to
prevent the tokeniser from misinterpreting the points as a sentence-ending punctuation mark. Next,
the document texts were separated (i.e., tokenised) into their individual sentences. This was done
using the spacyr package in R with the tokeniser function spacy_tokenize(), working with the German
de_core_news_sm language model from SpaCy. Additionally, empty sentences were filtered out, and
each sentence was assigned an ID and was matched to the original document. As a result, a clean and
structured sentence-level dataset was generated, with each sentence clearly linked to the
corresponding document for subsequent analysis.

The next step was to lemmatise the words in the sentence-level dataset for a more efficient content
analysis. Lemmatisation normalises words in texts by applying a dictionary to substitute the words to
their basic form (i.e., the lemma) (Welbers et al.,, 2017). Lemmatisation is recommended for the
German language, instead of stemming, due to high inflection (Welbers et al., 2017). To lemmatise
the text data, the UDPipe model in R was used with a pre-trained German language model (UDPipe
2.5, German GSD). The resulting lemmas were then recombined into full lemmatised sentences and
added back to the sentence-level dataset. Thus, the final dataset included both the original sentence,
a cleaned sentence and its lemmatised version. The lowercasing and lemmatisation were also applied
to the keyword dictionaries.
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3.4 Transformation: Keyword matching between document texts and keyword

dictionaries
The full planning document texts were reduced to their relevant content by applying a filtering process
based on keyword matching of the pre-processed sentences with the keyword dictionaries. First, the
total sentence-level dataset was reduced to sentences including at least one of the keywords of any
of the three keyword lists. Additionally, context was provided by saving the two sentences preceding
and following the matched sentences (reduced sentence dataset). This helped to reduce the overall
size of the data for further analyses.

Second, the sentences were reduced to only those including keywords relating to equity aspects or
vulnerable groups and being in the context of UGS. To do this, all sentences containing at least one
keyword from either the equity aspect or the vulnerable group dictionary were extracted from the
previously matched sentences. Then, it was checked whether a keyword from the UGS dictionary
occurred in the context window of two sentences before and after these sentences. Only if this was
the case, i.e. the sentence occurred in a UGS context, it was added to the final data set (final sentence
dataset, in UGS context). To ensure that the surrounding content was not lost, the context window
was again added to the final dataset. The final sentence dataset formed the basis for all subsequent
analyses. For the co-occurrence analysis, the text data was further reduced to include only sentences
referring to equity aspects and vulnerable groups, while being in the context of UGS.

3.5 Analysis

The matched sentence dataset was supplemented with the metadata of the documents, such as year,
canton and population size category, to facilitate comprehensive analysis at the level of the additional
variables. The analyses were carried out separately for equity aspects and vulnerable groups, and the
co-occurrence of the two was examined. The analysis was conducted separately for each type of
planning document.

To address Research Objective 1, which was to identify and quantify the consideration of equity
aspects and vulnerable groups in the context of UGS in the planning documents, a frequency analysis
of keyword mentions was conducted across the different planning documents. This involved matching
the previously prepared and pre-processed sentences to the keyword dictionaries to count the
frequency of keywords and their associated categories (equity aspects or vulnerable groups).
Furthermore, the analysis identified the UGS categories in which these keywords occurred. The results
were then aggregated by canton, year or population size category. Further, a co-occurrence analysis
was performed to explore the links between equity aspects and vulnerable groups in the context of
UGS, to answer Research Objective 2. Lastly, a Spearman'’s rank correlation test was used to assess
horizontal consistency (within cities) and vertical consistency (across communal and cantonal levels),
in response to Research Objective 3. This method is based on Kilgarriff & Rose (1998), which found
Spearman’s rank correlation to be one of the tests suitable to assess the similarity between two texts,
using rankings of words within a text, which was adapted to rankings of aspects per document in this
analysis. To assess horizontal consistency, the equity aspects and vulnerable groups were ranked
within each planning document based on the number of mentions per aspect or per group. These
rankings were then compared across the planning documents from the same city, and a Spearman
correlation was calculated. As for the vertical consistency, the number of mentions per equity aspect
and per vulnerable group was first summed up for all cities within a canton. Based on these aggregated
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mentions, a ranking of equity aspects and vulnerable groups was created for each canton across all
communal documents. Then, the ranking of equity aspects and vulnerable groups was determined for
the cantonal documents. The two rankings per canton (one from communal-level documents and one
from cantonal-level documents) were then compared, and a Spearman correlation was calculated.
The Spearman coefficients, ranging from -1 to 1, were then visualised to show high consistency
(positive rho) and low consistency (negative rho). Positive coefficients (larger than 0) were considered
to reflect policy consistency, while negative coefficients (-1 to 0) were considered as policy
inconsistency.

To further explore the data and the results, the ggplot2 package in R was used to visualise the results.
Table 9 shows, per planning document type, the range of the years of publication, the range of the
number of pages included in the analysis, the number of tokenised sentences in total and under
different limitations.
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4 Results

4.1 Consideration of equity in the planning of urban green spaces (testing H1)
The extent to which equity was found to be considered in the planning documents varied for the two
equity dimensions of equity aspects and vulnerable groups, as well as for factors such as document
type, UGS type and canton.

Out of all the planning documents analysed, 95.4% mentioned at least one keyword related to equity
aspects, and, in total, 1829 related keywords were found. From most to least, 50.6% of the keywords
related to attractiveness, 23.3% to accessibility, 16.9% to availability, 3.7% to safety, 3.6% to
walkability, 1.7% to general, and less than 0.1% to affordability (Figure 3, also see Table A2 in Appendix
A). Attractiveness ranked first for all document types. Accessibility and availability were second and
third, respectively, except in municipal structure plans, where the order was reversed. Open space
concepts had the highest number of keyword mentions across all equity aspects and were the only
document type to mention affordability.
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A high variety of keywords related to equity aspects were identified in the planning documents,
totalling 135, with 58 of them mentioned more than five times across all documents (Figure 4). For
attractiveness, the variety was the highest, with 31 different keywords that were mentioned more
than 5 times. More general keywords, such as accessibility (German: Erreichbarkeit) or safety
(German: Sicherheit), were mentioned more often than more specific terms. The most frequently
mentioned keyword overall was quality of stay (German: Aufenthaltsqualitdt), from the attractiveness
aspect. The keyword creation (German: Schaffung), from the availability aspect, was the second most
mentioned, followed by accessibility (German: Erreichbarkeit). Example sentences including the
previously mentioned keywords can be found in Table 10.
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Out of all the planning documents analysed, 60.9% contained at least one keyword related to
vulnerable groups, and a total of 329 related keywords were identified. From most to least, 57.45% of
the keywords related to children, 17.63% to general, 10.64% to elderly people, 6.69% to children and
elderly combined, 4.56% to people with disabilities and elderly combined, and 3.04% to people with
disabilities (Figure 5, also see Table A3 in Appendix A). Children were ranked first and the general
group second for all document types except communal structure plans, where this order was
switched. Elderly people came third for all document types. Open space concepts had the highest
number of keyword mentions across all vulnerable groups. Cantonal structure plans did not include
any keywords related to people with disabilities.
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The planning documents contained a wide range of different keywords related to vulnerable groups,
with a total of 49 different keywords identified across all documents (Figure 6). The number of
different keywords was similar across the groups. The most mentioned keywords were child (German:
Kind) and youth (German: Jugend), which directly describe the vulnerable group of children. The
combined group of children and elderly people showed a consideration of different age groups (age
groups, age-appropriate; German: Altersgruppen, Altersklassen, altersgerecht). Further, heat
reduction and a needs-based approach were found to be rather important concepts in Swiss UGS
planning, since heat reduction (German: Hitzeminderung) and needs-based (German:
bediirfnisgerecht) were mentioned frequently. Some example sentences that include the mentioned
keywords can be found in Table 11.
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More general types of UGS were associated with equity consideration more often (Figures 7 and 8).
The majority of equity-related mentions were found in the context of the broadest type of UGS, ‘All
green/open spaces’ (61.4% for equity aspects and 52.8% for vulnerable groups). This UGS type was
connected to all the equity aspects on the one hand, such as attractiveness (50.0% of the keywords
within this UGS type), accessibility (23.1%), and availability (18.5%). On the other hand, it was also
connected to all vulnerable groups, such as children (53.0%), vulnerable groups in general (21.7%),
and elderly people (12.0%). By contrast, more specific types of UGS, such as educational gardens/zoos
or water-related open spaces, were less frequently linked to equity considerations, and not all aspects
and groups were connected to them. Furthermore, the aspects of attractiveness, accessibility, and
availability were linked to each of the UGS types. Most of the other aspects were also mentioned in
the context of a broad range of UGS types, except for affordability. For vulnerable groups, playgrounds
were the second most common UGS context in which they were mentioned (12.2% of all vulnerable
group mentions), which was mostly linked to children. While none of the groups occurred in the
context of all the different UGS types, children were linked to the most types (10 out of 13). The
remaining groups were connected to five to nine different types of UGS. Urban forests were never
mentioned in the context of equity aspects or vulnerable groups.
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When considering the differences per canton, it was evident that the extent of equity consideration
differed between cantons. The differences are first described for the equity aspects and then for the
vulnerable groups in the following text. Regarding equity aspects, on the cantonal level, 18 out of 20
cantonal structure plans mentioned at least one relevant keyword (Figure 9). The cantons missing
were Appenzell-Ausserrhoden and Graublinden. The canton of Basel-Stadt referred to the most equity
aspect keywords, with a total of 36 mentions. On average, per cantonal structure plan, the aspect of
accessibility was mentioned 4.3 times, attractiveness 4.1 times, availability 2.7 times, safety 1.5 times,
and walkability 1.3 times. Attractiveness was the most broadly considered aspect, with 75% of all
cantonal structure plans mentioning it at least once.
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On the communal level, 90.5% of communal structure plans, 100% of spatial development plans, and
100% of open space concepts mentioned at least one equity aspect keyword. The equity aspects were
addressed most frequently in the open space concepts, with an average of 42.4 equity mentions per
open space concept (Table A2 in Appendix A). For communal structure plans and spatial development
concepts, this average was 16.2 and 17.5 per document, respectively. Aggregated per document type
and per canton and normalised by the number of cities per canton (Figure 10), the normalised equity
mentions per canton varied from 0.2 (spatial development concepts of the canton of Zurich ZH) to
96.5 (open space concepts of the canton of Aargau AG). Moreover, across all analysed communal
planning documents, the average number of mentions was 9.1 for attractiveness, 4.2 for accessibility,
3.0 for availability, 1.5 for general, 1.0 for walkability, 1.0 for safety, and 0.2 for affordability.
Attractiveness and accessibility were mentioned at least once in every canton, except for the spatial
development concepts in Uri (UR) and Zurich (ZH).
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Considering vulnerable groups, they were barely mentioned on the cantonal level. While 13 cantonal
structure plans had zero mentions of them, five cantons mentioned vulnerable groups in one related
keyword, and two cantons in more than one keyword (Figure 11). The canton of Aargau addressed
them most frequently, with a majority of mentions concerning children. An example of a sentence
where the cantonal structure plan of Aargau mentioned children and the objective of hazard-free
playgrounds can be found in Table 12 (section 4.4).
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On the communal level, vulnerable group mentions were more frequent, especially in open space
concepts. 71.4% of communal structure plans, 60.0% of spatial development plans, and 76.2% of open
space concepts mentioned at least one keyword relating to vulnerable groups. The variety of cantons
addressing vulnerable groups was larger than at the cantonal level. Out of a total of 18 cantons with
communal documents, communal structural plans mentioned vulnerable groups in nine different
cantons, spatial development concepts in eight cantons, and open space conceptsin 12 cantons. Open
space concepts mentioned vulnerable groups most often, with an average of 8.86 mentions per open
space concept (Table A3 in Appendix A). For communal structure plans and spatial development
concepts, this average is 2.19 and 3.08 per document, respectively. Aggregated per canton and
normalised by the number of analysed cities per canton (Figure 12), the total normalised mentions
varied per canton from 0.5 (communal structure plans of the canton of Schwyz SZ) to 23 (open space
concepts of the canton of Glarus GL). The average number of mentions per vulnerable group across
all communal documents was 3.0 for children, 0.89 for general, 0.57 for children / elderly people, 0.57
for elderly people, 0.46 for people with disabilities / elderly people, and 0.36 for people with
disabilities. Children were the most frequently and most broadly addressed group across the
document types and cantons.

When looking at the results per canton within the same document type, there was a high degree of
overlap between cantons that addressed equity aspects most frequently and those that addressed
vulnerable groups most frequently (Figures 9, 10, 11 and 12). For example, among open space
concepts, Aargau and Schaffhausen were both in the top three cantons with the most mentions of
both equity aspects and vulnerable groups. For spatial development concepts, the corresponding
cantons in the top three were Aargau and Lucerne, while St. Gallen and Zurich were in the top three
for communal structure plans. Aargau was one of the cantons that most frequently mentioned equity
aspects as well as vulnerable groups in cantonal structure plans.

36



Results

Communal structure plans
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Since almost all analysed documents addressed equity aspects at least once, covering different aspects

across a broad range of UGS types, document types and cantons, hypothesis 1 regarding equity

aspects was rejected, as it was expected that equity would only be superficially addressed. Since only

slightly more than half of the documents addressed vulnerable groups, and the total mentions were

low, hypothesis 1 regarding vulnerable groups was accepted.
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4.2 Differences in equity consideration by city size (testing H2)

The way equity concerns were addressed in communal documents varied considerably depending on
city size. As Figures 13 and 15 show, larger cities tended to address both equity aspects and vulnerable
groups more frequently than smaller cities. In the text below, these differences are first described for
equity aspects and then for vulnerable groups.

Concerning equity aspects, the increasing trend of mentions with city size was particularly apparent
in cities with a population of over 50 000 (categories 5 and 6), where related keywords were
mentioned on average nearly 80 times per document. In the smaller categories, the increasing trend
was also evident, except for category 2. While the total number of mentions varied depending on city
size, the ranking of aspects remained relatively consistent regardless of city size. Attractiveness was
consistently the most addressed aspect across all city sizes, followed by accessibility and availability,
which were ranked second or third in all categories. While attractiveness was still the most frequently
mentioned aspect, it had a smaller share in categories 4 to 6 compared to categories 1 to 3. In contrast,
accessibility had a higher share in categories 4 to 6, as did availability in categories 5 and 6.
Additionally, walkability was mentioned more frequently in larger cities. Overall, all equity aspects,
except for affordability, were addressed in cities of all sizes.
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Furthermore, the differences in mentions with regard to city size were still evident when considering
the different types of documents (Figure 14). On the one hand, the positive trend mentioned above
was apparent in both communal structure plans and open space concepts, except for categories 2 and
3, which should be reversed in both document types. On the other hand, no consistent positive trend
was found for spatial development concepts. This was most clear for cities larger than 1 000 000
inhabitants — of which there was only one, Berne — that had lower mentions than any of the other city
size categories. Notably, for open space concepts in cities with more than 1 000 000 inhabitants,
accessibility was referenced almost as frequently as attractiveness. Otherwise, attractiveness was
mentioned most often across all document types for all city sizes.
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Regarding vulnerable groups, the number of mentions in communal documents tended to increase
with city size, except for category 2, which had higher total normalised mentions than categories 3
and 4 (Figure 15). Cities larger than 50 000 inhabitants mentioned vulnerable groups on average about
12 times per document. Although the total number of mentions varied depending on city size, the
ranking of vulnerable groups was relatively consistent. While children were consistently the most
addressed group across all city sizes, consideration of people with disabilities was missing in cities of
size categories 1 and 5.
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When looking at the results per document type, the positive trend with increasing city size was not
apparent in any of the document types with regard to vulnerable groups (Figure 16). In the communal
structural plans, the normalised mentions were similar for categories 2 to 5, followed by a jump in
category 6 (no documents were analysed for category 1). For spatial development concepts, the
number of normalised mentions increased up to category 4, then declined for categories 5 and 6.
Among open space concepts, there was an increase in normalised mentions in categories 3 to 6, while
category 2 was similar to category 5 (no documents were analysed for category 1).

Based on the described findings, hypothesis 2, which expected equity mentions to differ between city
size, was accepted regarding both equity aspects and vulnerable groups.
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4.3 Temporal trend of equity consideration (testing H3)

During the analysed period from 2004 to 2025, there was an overall increase in mentions of both
equity aspects and vulnerable groups in the analysed documents (Figures 17 and 18). In particular,
there was a notable rise after 2016. To visualise the temporal trend, a linear model was applied to the
sum of the number of mentions per year across all documents.

Despite the overall trend showing an increase in equity attention, there were considerable
fluctuations in mentions from year to year. Peaks in mentions of both equity aspects and vulnerable
groups were observed in 2018, 2022 and 2023. These were followed by notable decreases in mentions
of equity aspects in 2020 and 2025, and of vulnerable groups in 2019, 2020, 2024 and 2025.
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Nevertheless, the total figures after the latest decreases in 2024 and 2025 remained above those seen
in the initial period.

Differences in the frequency of mentions were observed both within equity aspects and vulnerable
groups. In 2022, mentions of accessibility, attractiveness and availability increased substantially, while
safety and walkability were cited slightly more often from 2021 onwards. Mentions of vulnerable
groups, particularly children, notably increased in 2018 and between 2021 and 2023. Mentions of
people with disabilities were relatively consistent from 2018 to 2024, albeit at low frequencies. The
general category of vulnerable groups was cited most frequently from 2022 to 2024.
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Normalising the number of mentions by the number of documents analysed per year first showed a
negative temporal trend for equity aspects and a weak positive trend for vulnerable groups between
2004 and 2025, due to the high number of mentions in 2004, especially for equity aspects (Figures 19
and 20). However, the normalised mentions for 2004 and 2005 were derived from a single document
each. No documents were analysed for the years 2006 to 2008. From 2009 onwards, the analysis
included at least two documents from each year, except for 2011, 2012 and 2017, for which no
documents were analysed. Therefore, a second, more representative trend line is shown in blue from
2009 onwards. Excluding the time period of 2004 to 2008, for which only two documents were
available, revealed again an upward trend for both equity aspects and vulnerable groups. Similar peaks
were evident as for the non-normalised mentions, namely 2018, 2022 and 2023 for both equity
aspects and vulnerable groups. As of 2024, the number of normalised mentions had decreased again.
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Considering the temporal development separately per document type, similar trends as before were
evident. With the highest mentions occurring in open space concepts, they also showed the most
fluctuations in the equity aspect mentions (Figure 21). Especially the years 2022 and 2023 had high
mentions across multiple aspects. Spatial development concepts experienced a peak in equity aspect
mentions in 2018, while communal structure plans had the most mentions in 2022 for multiple
aspects. Cantonal structure plans had low mentions with a slight increase in 2020. For vulnerable
groups, mentions remained consistently low in cantonal and communal structure plans, with slight
increases in 2022 for communal structure plans (Figure 22). Spatial development concepts showed
increased vulnerable group mentions mostly in 2018, 2020 and 2024. Open space concepts showed
an increase in mentions in 2018 and between 2021 and 2023, with a large peak in the mentions of
children in 2023.

Based on the points raised, hypothesis 3, which assumed an increase in attention to equity over time,
was accepted as evident from the non-normalised mentions from 2004 to 2025, as well as the
normalised mentions from 2009 to 2025, for both equity aspects and vulnerable groups.
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4.4 Co-occurrences of equity aspects and vulnerable groups (testing H4)
Overall, diverse co-occurrences of vulnerable groups and equity aspects were found (Figure 23). From
the perspective of vulnerable groups, all groups co-occurred with at least three equity aspects, while
children and elderly people were associated with all the equity aspects. The co-occurrence was highest
for children across all equity aspects, and most frequent with the aspects of attractiveness and
accessibility. For elderly people, accessibility was the most important equity aspect. The general
category of vulnerable groups mostly co-occurred with attractiveness and accessibility. For people
with disabilities, accessibility, attractiveness, and safety were mentioned, while the walkability and
general equity aspects were missing. Example sentences that resulted from the co-occurrence analysis
can be found in Table 12. Since co-occurrences were found in the planning documents, hypothesis 4
was accepted.
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Most co-occurrences appeared in open space concepts, with only a few co-occurring mentions in the
other document types (Figure 24). Within open space concepts, all vulnerable groups co-occurred with
at least two equity aspects, namely attractiveness and accessibility, and all equity aspects co-occurred
with at least two vulnerable groups. For the other document types, the number of co-occurring pairs
was limited and often only one co-occurrence within a pair was found. Co-occurrences for people with
disabilities were missing in both cantonal structure plans and spatial development concepts. In
communal structure plans, co-occurrences with children were missing.
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4.5 Horizontal and vertical consistency (testing H5 and H6)

Using the Spearman’s rank correlation test, the horizontal consistency of, first, equity aspect and
second, vulnerable group rankings between open space concepts and communal structure plans or
spatial development concepts was tested. For equity aspects, an overall high level of consistency was
found (Figure 25, left). For two cities, it was not possible to calculate the Spearman correlation
coefficient. This was because the spatial development plan of Romanshorn only mentioned an equity
aspect once in total, and the spatial development plan of Arlesheim mentioned three different aspects
once, respectively. Consequently, it was not possible to rank their aspects or compare them with the
respective open space concept rankings. Therefore, horizontal consistency of equity aspects was
calculated for 17 out of 19 cities for which two planning documents were collected. The majority of
these cities (70.6%) had positive Spearman-rho values and therefore demonstrate horizontal
consistency. Three cities — St. Gallen, Reinach, and Kreuzlingen — had perfect horizontal consistency,
meaning their open space concepts and communal structure plans had identical rankings of equity
aspect mentions. On average, spatial development concepts tend to be more consistent with open
space concepts than the communal structure plans. This is evident given that 77.8% of the pairs with
spatial development concepts have positive Spearman-rho values, compared to 62.5% of pairs with
communal structure plans. Overall, the different planning documents within one city were highly
consistent. Accordingly, hypothesis 5 regarding the horizontal consistency of equity aspects was
accepted.

Regarding horizontal consistency for vulnerable groups, it was not possible to conclude whether the
planning documents within cities were consistent in their mentions, as the total number of mentions
of vulnerable groups was too low and the results were inconclusive (Figure 25, right). Consequently, a
Spearman correlation could only be calculated for three cities. Therefore, hypothesis 5 could not be
answered for vulnerable groups.
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The vertical consistency between the communal level and the respective cantonal level was tested by
comparing the average ranking of equity aspects in communal documents with the ranking in the
respective cantonal structure plan. Of the 17 cantons containing both cantonal and communal
documents and at least one equity mention at both levels, consistency could not be calculated for five
of them because the mentions were either identical across aspects or only appeared within the same
aspect. Therefore, the vertical consistency of equity aspects was calculated for 12 cantons. Of these
cantons, the majority (58.3%) showed positive Spearman-rho values and therefore demonstrated
vertical consistency between the levels (Figure 26, left). The planning documents of the cantons of
Basel-Stadt and Schwyz had full vertical consistency. Consequently, hypothesis 6, which expected no
vertical consistency, was rejected regarding equity aspects.

No statement can be made about vertical consistency for vulnerable groups, since the Spearman
correlation test could only be conducted for the canton of Aargau due to the low number of mentions
of vulnerable groups overall (Figure 26, right). Consequently, hypothesis 6 could not be answered
regarding vulnerable groups.

The keywords mentioned most frequently at the cantonal and communal levels were relatively
consistent, depending on the equity aspect and the vulnerable group (Appendix A, Figures Al and A2).
Consistency in the keywords was highest for accessibility and attractiveness, and for children and
elderly people.
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5 Discussion

This thesis aimed to employ text mining techniques to investigate how spatial planning in Switzerland
considers equity in the planning of UGS, to better understand how spatial planning currently
contributes to the fair and inclusive provision of UGS for different social groups. The text mining
analysis of 87 spatial planning documents on the cantonal and communal level formed the basis for
answering the research questions and testing the hypotheses. Overall, results showed that Swiss
spatial planning did consider equity in its planning documents, albeit to a lesser extent at the cantonal
level and to a greater extent at the communal level. Although equity aspects are broadly addressed in
UGS contexts, vulnerable groups were given less consideration. This suggests that Swiss spatial
planning currently requires improvement to contribute to fair and inclusive UGS for different
vulnerable groups. However, attention to this topic, albeit with fluctuations, has increased over the
past few years. Furthermore, larger cities tended to address equity more frequently. Additionally, co-
occurrences between equity aspects and vulnerable groups were identified, indicating that the
importance of certain equity aspects varied depending on the group. Horizontal consistency of equity
aspect rankings between document types within cities was generally high, and vertical consistency
between communal and cantonal levels was largely positive. For vulnerable groups, however, the low
number of total mentions led to inconclusive results regarding consistency.

The results are discussed below in answer to the research questions, while integrating the hypotheses.
The findings are interpreted and considered in the context of the current state of research. Finally, the
limitations of the thesis are discussed, along with recommendations for practice and future research.

5.1 Relevance of equity in Swiss planning documents

The analysed planning documents addressed equity aspects comprehensively (hypothesis 1 regarding
equity aspects rejected), while they considered vulnerable groups rather superficially (hypothesis 1
regarding vulnerable groups accepted). Further, equity consideration depended on city size and
followed an increasing trend over time (hypotheses 2 and 3 accepted).

5.1.1 Extent and spatial differences of equity consideration

Equity aspects were widely considered in Swiss UGS planning, while vulnerable groups remained
underrepresented. The analysis revealed 1829 mentions of equity aspects across 95.4% of planning
documents and 329 mentions of vulnerable groups in 60.9% of documents (Figures 3 and 5). This
suggests that while both topics are recognised in Swiss spatial planning, attention to vulnerable groups
is less frequent. As Anguelovski et al. (2020) note, focusing primarily on general equity without
sufficiently considering specific vulnerable groups may reinforce existing injustices, creating a gap
between policymakers’ intentions to make UGS more equitable and actual planning outcomes.
Accordingly, Swiss UGS planning requires greater consideration of vulnerable groups, aligning with the
findings of Gradinaru et al. (2023) in Romania, which revealed their underrepresentation, and Kabisch
& Haase (2014) in Germany, who found that UGS provision often failed to align with their preferences.

Of all the planning instruments, open space concepts referenced equity most frequently, likely
because they focus specifically on UGS (Figures 3 and 5). As shown in Table 9, despite having fewer
total sentences, open space concepts provided the most sentences when reduced to the UGS context,
which were relevant for the analysis. The high mentions indicate that open space concepts are the
most effective instrument for integrating equity concerns into UGS planning in Switzerland.
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Nevertheless, relying only on open space concepts limits institutional consideration, highlighting the
need to address equity across multiple instruments and institutional levels to reach different
stakeholders and include it more widely in planning. Future research could explore the practical
implementation of goals and measures of Swiss strategic spatial planning, as done by Schmid et al.
(2021) for the Canton of Zurich. This would help identify the most effective documents for addressing
equity issues in the translation from planning to practice.

Within equity aspects, attractiveness and accessibility were prioritised, while safety and walkability
received limited attention. Methodologically, fewer keywords assigned to safety in the keyword
dictionary correlated with fewer mentions of safety found in the planning documents, compared to a
larger number of keywords and mentions of attractiveness. However, this pattern did not apply to
walkability, as their number of keywords in the dictionary is similar to those of accessibility, yet
mentions on walkability were far less frequent in planning documents than on accessibility.
Additionally, the distinction between certain aspects, particularly walkability and accessibility, was not
always clear, as certain keywords could apply to either, depending on the context. Further, aspects
like accessibility were more unambiguously addressed, whereas others, such as availability, were
harder to capture with the keyword dictionary, i.e. single keywords or multi-word expressions.
Therefore, future research would benefit from considering the context of keywords more explicitly.
Contextually, our findings regarding limited attention to safety and walkability aligned with those of
Gradinaru et al. (2023) in Romania, whereas the prominence of attractiveness over availability was
contrary to their findings. The dominance of attractiveness may reflect that improving UGS quality or
attractiveness of existing UGS often requires fewer resources than expanding their availability
(Rigolon, 2016). Affordability was rarely mentioned, probably because the planning documents mainly
covered public UGS, and access to these is usually free in Switzerland.

Regarding vulnerable groups, children were mentioned most frequently, while people with disabilities
received limited attention. The number of keywords assigned to a vulnerable group within the
keyword dictionary did not correlate with how often they were mentioned in the planning documents.
For example, children had the fewest keywords assigned to them, but they were clearly mentioned
most frequently in the documents. The opposite pattern was observed for people with disabilities.
The high consideration given to children may reflect the influence of UNICEF’s “Child Friendly Cities”
initiative in Switzerland, which provides planning guidance and materials (UNICEF, 2025). For example,
the open space concept of Neuhausen explicitly referenced the UNICEF initiative (see Table 10).
Furthermore, the high consideration of children in the planning documents aligned with the results by
Gradinaru et al. (2023). Conversely, the low level of consideration given to people with disabilities may
reflect their consideration in additional documents not analysed. However, if people with disabilities
were included more often in planning documents such as the ones analysed, more convenient
consideration of this vulnerable group could be achieved by avoiding the need to consult multiple
sources. Lastly, the general category of vulnerable groups may include groups not explicitly
mentioned, implying that certain groups may be more significant than the analysis directly suggests.

Equity was addressed more frequently in communal-level than cantonal-level documents, reflecting
the principle of subsidiarity (Amt fir Raumplanung, 2007; Schmid et al., 2021). Communal authorities
are closer to residents and can translate broader principles into local practices, suggesting that
progress on equity depends on communal initiative. This was also addressed by Spiliotopoulou et al.
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(2020), who mentioned that city-level attention to issues such as equity is crucial to achieve
meaningful change.

Geographical differences in the extent of equity consideration exist based on the canton (Figures 9,
10, 11 and 12), likely influenced by regional planning approaches and city size. One possible
explanation for these geographical differences could be the uneven distribution of the city sizes
analysed within the cantons (see Appendix A, Table Al). Some cantons, such as Glarus, Uri, Obwalden,
and Nidwalden, are only composed of small cities, while others, such as Basel-Stadt, consist only of
large cities. Other potential reasons for differences in the frequency of equity considerations between
cantons should be explored in future research.

5.1.2 Variation in equity considerations by city size

The analysis showed that equity considerations differed depending on city size, with a general increase
in mentions with city size (Figures 13 and 15). However, attention to vulnerable groups remained
limited across all city sizes. The increasing consideration of equity in larger cities was consistent with
the findings by Grant et al. (2022), which examined management plans for urban forests in the United
States, and of Diezmartinez & Short Gianotti (2022), which analysed climate action plans of cities in
the United States, both in the context of justice and equity. Possible reasons for a higher attention
include the fact that larger cities tend to have more available resources and have a greater diversity
within their populations (Diezmartinez & Short Gianotti, 2022), thus potentially facing higher demand
and pressure from the urban population for more equitable UGS.

The results showed that the trend among vulnerable groups was still positive but less pronounced,
which may suggest that they were considered more evenly across city sizes than equity aspects.
However, it is important to note that their consideration was still underrepresented, regardless of city
size, due to their low overall frequency of mentions. Children represented the largest share of the
mentions across all city size categories, indicating a generally large attention to the needs of children.
In the few cities analysed with more than 1 000 000 residents, a large part of the mentions fell within
the general category. As the general category comprised all vulnerable groups and was dominated by
keywords relating to heat reduction and needs-based UGS planning (Figure 6), it suggests that UGS
planning in large cities emphasised climate adaptation and a more inclusive approach to address the
diverse needs of their residents. The urban heat island effect increases with city size and densification,
as was found for European cities (Zhou et al., 2017), which could explain the higher consideration of
heat reduction.

Accessibility and availability were addressed more prominently in the planning documents of
Switzerland’s largest cities (analysed: Zirich, Basel, Bern) than in smaller ones (Figure 13). This
suggests that, in larger cities, spatial planning not only aims to enhance aesthetics but also prioritises
ensuring that there are sufficient, accessible UGS. The stronger focus on availability may be related to
the high density in the cities of Zirich, Basel and Bern (BFS, 2025), as densification can lead to a
decrease in UGS and difficulties in providing new ones, due to limited land (Haaland & van den Bosch,
2015), making the consideration of availability increasingly important. Furthermore, Sun et al. (2022)
found larger inequities in UGS accessibility in cities with over 1 000 000 residents, which could help
explain why accessibility appeared more frequently in the planning documents of larger cities in our
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analysis. However, because the findings by Sun et al. (2022) primarily related to low- and middle-
income countries, the results may not fully translate to the Swiss context.

5.1.3 Temporal development of equity consideration

For both equity aspects and vulnerable groups, a positive trend over time with fluctuations was
evident. However, the normalised mentions over time (divided by the number of analysed documents
per year) only showed a clear positive trend when the years 2004 to 2008 were excluded. The
exclusion of these years was justified by the fact that only one document for 2004 and 2005,
respectively, and zero documents for 2006 to 2008, were analysed, leading to the conclusion that
these years were not representative. Due to this limitation, the following discussion relates to the
years after 2009.

Consideration of equity increased particularly after 2016, with notable peaks observed for equity
aspects and vulnerable groups in 2018, 2022 and 2023. Although each peak was followed by a decline,
overall mentions remained higher than in 2009. The similar temporal course of equity aspects and
vulnerable groups indicates that the mentions are influenced by external factors, which are discussed
in the following paragraphs. Overall, the positive time trend was consistent with findings by Conroy &
Wilson (2024) and Grant et al. (2022), both from the United States, who also found a larger
consideration of equity and environmental justice in more recent planning documents.

The increase in mentions of equity observed after 2016 suggests that Swiss planning documents have
become more aligned with national and international policy goals related to the sustainable
development of UGS. This trend may reflect the growing global attention given to the topic by the
SDG, specifically SDG 11 in the context of cities and UGS planning, introduced by the UN in 2016
(United Nations, 2016). The specific peak in 2018 for both equity aspects and vulnerable groups could
be explained by the fact that the Swiss Confederation set the SDG 11.7 objective of ensuring “access
to safe, inclusive and accessible, green and public spaces, in particular for women and children, older
persons and persons with disabilities” for Switzerland in that year (Federal Department of Foreign
Affairs, 2025). In 2021, Switzerland introduced its Sustainable Development Strategy 2030, further
anchoring the concept of sustainable development (Swiss Federal Council, 2021). As the strategy
specifically addressed “disadvantaged population groups” and social cohesion, as well as equitable
opportunities for all, it is possible that the increased reference to equity after 2021 in the analysed
spatial planning documents was a result of this. While the strategy did not explicitly mention UGS, it
encouraged the adoption of its principles across all federal agencies.

A further possible influence on the increased mentions of equity in 2022 was the COVID-19 pandemic.
During the pandemic, public UGS were particularly essential for the health of urban populations, and
vulnerable groups were disproportionately impacted if public green spaces closed as part of
lockdowns and social distancing measures (Geary et al.,, 2021). A systematic literature review by
Kleinschroth et al. (2024) identified a large body of literature discussing the use and accessibility of
UGS, as well as inequities in the accessibility to UGS for vulnerable groups, which worsened during the
pandemic. In Zurich, for example, some parks were temporarily closed (Kleinschroth, 2024). The
increased attention given to the importance of UGS in general and to differences in access and
availability, particularly for vulnerable groups, has likely contributed to greater attention on this issue
in Swiss planning documents after 2022.
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Furthermore, increased knowledge of the importance of UGS for the urban population and different
social groups could explain increasing attention for more equitable UGS. For example, the WHO (2016)
published a report on the health benefits of UGS, specifically for different vulnerable groups such as
children or elderly people. While cities in Europe had generally seen an increase in the consideration
of UGS in spatial planning documents in recent years (Slave et al., 2025), the updated Swiss Landscape
Concept has likely improved the integration of the goal of ensuring high-quality UGS in Switzerland
(Bundesamt fir Umwelt, 2020).

Comparing the results to topics beyond equity and UGS planning, similar trends were found. First,
fluctuations in the attention given to the analysed topic within policy documents were also observed
by Reber et al. (2022) in Switzerland when looking at biodiversity considerations. They noted that
these only increased temporarily, reflecting typical patterns of policy cycles. Furthermore, Conroy &
Wilson (2024) found that attention to sustainability in city policies in the United States did not develop
linearly, which reflects the fluctuations observed in our results. Their findings also showed that
attention increased slowly from older to newer policies. In the context of climate planning, a study by
Diezmartinez & Short Gianotti (2022) found that plans from cities in the United States published after
2017 were more likely to address justice and equity than earlier documents, even after controlling for
city characteristics such as economy or politics.

5.2 The interplay between equity aspects and vulnerable groups in UGS

planning
The co-occurrence analysis revealed that planning documents generally account for the varying
importance of certain equity aspects for specific vulnerable groups (hypothesis 4 accepted; Figure 23).
This suggests that vulnerable groups were not considered in isolation but were somewhat linked to
different equity concerns. However, the co-occurrences appeared at a low level compared to the
number of mentions for each dimension separately.

The most frequent co-occurrence pairs showed a broad consideration of children as well as
accessibility. The frequent links found between children and the aspects of attractiveness and
accessibility suggest that children were prioritised in discussions of the functional and qualitative
aspects of UGS, when compared to other vulnerable groups. For example, the open space concept of
Suhr (2013) mentioned the importance of having attractive playgrounds for children and providing
adequate amenities, such as seating possibilities. Additionally, the open space concept of Baden
(2022) emphasised the importance of having easily accessible playgrounds for children that are not
restricted by impassable barriers or prohibitions. Similarly, the elderly and people with disabilities
most often co-occurred with accessibility, however, to a clearly lower degree than children, reflecting
the importance of creating environments that are easily accessible to them. For example, the open
space concept of Baden (2022) emphasised the importance of high accessibility for people with limited
mobility.

Several anticipated links were missing from the planning documents, indicating mismatches between
the needs of vulnerable groups and considerations of spatial planning. Notably, co-occurrences
between people with disabilities and all equity aspects were highly limited, and a connection to
walkability was missing completely. This can be explained by the fact that this group was generally
mentioned infrequently, which reduced the possibility of co-occurrences overall. Nevertheless, a
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correlation with walkability was expected, given that certain walkability-related features, e.g. step-
free access and low curbs, are necessary for people with physical disabilities to be able to visit UGS.
By contrast, planning documents did link walkability to elderly people, as expected by literature
(Gradinaru et al., 2023), for example, by highlighting the importance of having close-by footpaths to
reach UGS (Freiraumstrategie St. Gallen, 2021). Furthermore, compared to other equity aspects,
safety was infrequently associated with children, despite its high importance for creating child-friendly
environments (Ottoni et al., 2021; Vidal & Castro Seixas, 2022). As Vidal & Castro Seixas (2022) argued,
it is essential to promote the safety of UGS, especially for children, not just access to it. Moreover,
attractiveness, which is particularly relevant for elderly people (Artmann et al., 2017), was found to
be more strongly linked to children. However, as mentioned for example in the open space concept
of Suhr (2013), certain attractiveness characteristics are planned in the context of children but are
addressed to the people accompanying them, such as seating possibilities for parents near
playgrounds. As certain co-occurrences were missing, it is important to consider that certain
vulnerable groups and equity aspects may have been indirectly addressed under their ‘general’
category, rather than being explicitly named.

5.3 Policy consistency in addressing equity aspects and vulnerable groups

The analysis revealed that planning documents within cities and across institutional levels were both
horizontally and vertically consistent regarding equity aspects (hypothesis 5 accepted, hypothesis 6
rejected for equity aspects; Figures 25 and 26, left). However, no conclusion could be drawn for
vulnerable groups due to the low number of mentions overall (hypotheses 5 and 6 not answerable for
vulnerable groups; Figures 25 and 26, right). The latter again highlights the underrepresentation of
vulnerable groups in Swiss spatial planning.

The high horizontal consistency indicates a consistent prioritisation of the same equity aspects across
different planning instruments within cities rather than fragmentation between instruments (Figure
25, left). This consistency helps to avoid conflicting priorities at the communal level that could
potentially weaken the planning results and is considered essential for the effective implementation
of plans (Bacadu et al., 2020). Furthermore, it helps to communicate coherent information and signals
to stakeholders (Afionis et al., 2020).

Open space concepts were more consistent with spatial development concepts than with communal
structure plans. This likely reflects their thematic alignment and strategic orientation, given that both
open space concepts and spatial development concepts focus on long-term development, providing
frameworks for future projects and defining planning objectives and strategies rather than legally
binding regulations (see section 2.3.3). In contrast, communal structure plans tend to use more
general and vague language, often only addressing UGS indirectly, which may have reduced the
alignment with open space concepts in some cases.

Missing horizontal consistency could be explained through underlying methodological reasons or
issues in the planning practices. First, cases of horizontal inconsistency could be due to the difference
in the publishing year of the compared document within the same city. For example, a negative
correlation of equity aspect rankings was found for the city of Rapperswil-Jona, where the communal
structure plan published in 2010 was compared to the open space concept published in 2016. Thus,
negative correlations, i.e. differences in the equity aspect rankings, between documents with different
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publication years could also indicate changes in a city's equity considerations over time. However, this
cannot be seen as a longitudinal analysis, as the compared document types differ. Furthermore, cases
with negative correlations could indicate differences in planning approaches and insufficient
communication within the different departments of a city responsible for the different planning
documents. To clarify these potential issues, a more qualitative approach to analysing the planning
documents would be helpful.

Contrary to initial expectations, equity aspect rankings demonstrated positive vertical consistency
between the communal and cantonal levels, despite the autonomy of communal planning (Figure 26,
left). This suggests that communal and cantonal planning generally addressed similar topics, indicating
either a top-down influence whereby cantonal priorities shaped communal planning or a bottom-up
effect, whereby communal concerns were integrated into cantonal policies. Further research is
needed to better understand these dynamics and the underlying reasons. Negative vertical
consistency ratings indicate differences in the priorities set out for UGS planning on the communal
versus the cantonal level. The inconsistencies may also reflect differences in the characteristics of
communal and cantonal planning documents.

Limitations in interpreting vertical consistency exist due to the number and types of documents
analysed per canton. While in some cantons the comparison of communal and cantonal levels was
based on a single communal document (e.g., the canton of Uri), others considered multiple communal
documents from several cities. Consequently, vertical consistency is likely to be more meaningful in
cantons where communal rankings on the basis of several cities were compared with cantonal
rankings, as this allows for a more representative comparison. However, this limitation was
unavoidable, as some cantons either have no other cities or the relevant cities lacked the necessary
communal documents.

Furthermore, the rankings at the communal and cantonal levels may have been influenced by the
overall frequency at which certain aspects were mentioned. This means that the high consistency
observed across documents and levels may partly reflect the fact that aspects such as attractiveness
dominated mentions in all documents. Future analyses could test whether overall rankings
significantly differ from city-specific or cantonal rankings. Nevertheless, our results suggest that
planning documents and institutions consistently prioritised similar equity aspects.

5.4 Limitations of the study

Several limitations of this study should be considered, which result from the data collected, the
methodology and keyword dictionaries used, and the analyses performed.

5.4.1 Scope and data limitations

This study focused exclusively on the textual content of planning documents. Maps, figures and other
spatial representations, which are central to urban planning, were not analysed. For example, Grant
et al. (2022) found most mentions of distributional justice within figures instead of text. For a more
comprehensive analysis, future studies could incorporate qualitative research to include figures.

Not all cities had the same types of planning documents, and some cantons lacked relevant communal
plans for cities of varying city sizes, limiting comparability between results. Some document types are
more often used in certain cantons. The number of cities in each size category and canton also varied,
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which was partly mitigated with stratified sampling by city size and canton. Moreover, the analysis did
not account for variations in the provision or accessibility of UGS within cities. As noted by Kabisch
and Haase (2014) and Rigolon (2016), UGS availability and accessibility can differ considerably
between city centres and suburban areas, and these spatial variations were not captured in this
analysis. Additionally, the study was limited to German-speaking cantons, which limits its significance
for other parts of Switzerland.

The study analysed four different planning document types with very different characteristics, such as
content, structure or extent. The consideration and direct comparison of four different planning
document types possibly limited the certainty of the results since their language, content, and
intentions are different. Furthermore, the extent of text per document varied considerably, ranging
from nine to 303 pages, including significant differences between cities and cantons. This was likely to
result in longer documents containing more mentions overall, given that their sentence database was
larger. As it was assumed that more keyword mentions indicated higher consideration of equity, this
put a lot of weight on quantity rather than the quality and depth of equity consideration. Future
research could mitigate this issue by normalising the total number of mentions against the number of
tokenised sentences in a document. While reducing the documents to only comparable text sections
led to a more structured text mining analysis for Bickel (2017), this was not done here. Although
comparability would have been higher, this approach would also have restricted the text to sections
where keywords were anticipated, excluding passages where they occurred unexpectedly.

Finally, it should be noted that this study reflects the intentions set out in planning documents rather
than actual practices. The presence of keywords indicates that equity was considered in the planning
process, but this does not necessarily imply that this is effectively implemented in practice.

5.4.2 Methodological limitations of text mining

Text mining proved suitable for analysing a large number of documents within a limited time frame
and provided conclusive and reproducible answers to the research questions. However, several
sources of error were identified. First, coming from lemmatising, as the lemmatisation of keyword
dictionaries and of document texts was not always perfectly aligned and sometimes led to different
lemmatised word forms. This was partly mitigated through the keyword validation and adjustments,
but some words, where the lemmatised versions differed, were possibly missed. Second, sentence
tokenisation did not always work perfectly. For example, bulleted lists were sometimes processed as
a single sentence even when points referred to different topics. If one point referred to UGS and
another to equity outside the UGS context, the analysis would still register the sentence as relevant,
i.e. as if equity was mentioned in a UGS context, because both were detected within the same
'sentence’.

Although the error rate of falsely matched sentences could have been reduced through manual
validation of all matched sentences, only selected keywords were checked in the validation step due
to limited time. Future research should dedicate more effort to manual post-selection of the matched
sentences and keyword validation. The latter can be done through the help of manual coding, whereby
a coder determines whether sentences relate to equity in the context of UGS. These manually verified
sentences could then be compared with those matched by the analysis based on the keyword
dictionaries, allowing misleading or irrelevant keywords to be removed, as done by Reber et al. (2022).
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Despite extensive effort and expert validation, the keyword dictionaries did not cover all relevant
terms, which may have led to some relevant sentences being missed by the analysis. On the other
hand, the selection of keywords for the dictionaries could have been more restrictive, which would
have resulted in some relevant sentences being overlooked but would have reduced the false
positives. Further, as the analysis did not consider context, except for UGS contexts, some keywords
may have been incorrectly assigned to an aspect or group. The UGS context, which was based on the
occurrence of a UGS keyword in two sentences before or after an equity keyword, may have missed
cases where an equity keyword was related to UGS but appeared more than two sentences away.
Conversely, some equity occurrences that were not truly contextually linked to UGS may have been
counted as relevant.

In some cases, aspects were difficult to capture in a single word or multi-word expression. For
example, understanding whether a sentence addressed availability often required reading the whole
sentence. This limitation may have led to some aspects being identified more frequently than others.
Additionally, the keyword dictionaries are partially subjective, as they were manually compiled by the
author based on their interpretation of the planning documents and the equity concept. Lastly,
negations were not considered, which may have contributed to some false positives.

Lastly, the concept of 'margins of discretion' in strategic planning (Schmid et al., 2021) also applies to
this analysis. Planning texts are often written in ambiguous language, leaving room for interpretation,
which makes keyword matching more prone to errors and somewhat unreliable. According to Schmid
et al. (2021), general textual statements without spatial references are more open to interpretation
than precisely formulated statements tied to specific locations on a map.

5.4.3 Analytical constraints

Co-occurrence analysis yielded relatively few sentences, while manually reviewing matched sentences
for equity aspects and vulnerable groups separately revealed additional co-occurrences that the
analysis did not capture. This suggests that the method used in this thesis needs to be adapted to
achieve more accurate results. A key limitation that emerged was that the keyword dictionaries did
not cover all relevant terms. For example, one sentence in Table 11 refers to both children (identified)
and walkability (not identified), as the specific keyword Fussminuten (walking minutes) was missing
from the dictionary. Furthermore, the analysis only considered co-occurrences within individual
sentences, disregarding cases where an equity aspect and a vulnerable group appeared in
neighbouring sentences. While cross-sentence co-occurrences could provide additional insights, it is
assumed that the link between the two dimensions would generally be weaker. Future research could
extend co-occurrence analysis across multiple sentences, but manual reading and validation would be
recommended to ensure accuracy.

The temporal development was assessed based solely on the publication year of the documents and
the number of equity mentions across them. As the analysis combined four different planning
instruments that vary in purpose, structure and content, and included multiple documents for the
same city, this approach has limitations. While the observed temporal trends may reflect differences
in document type rather than actual changes in the consideration of equity, they still provide a general
indication of how equity is addressed over time and highlight patterns useful for further analysis.
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5.5 Recommendations and implications for practice and research

To strengthen equity considerations for UGS in Swiss spatial planning, several practical measures can
be implemented. Firstly, open space concepts should be prioritised as key instruments, since they
directly influence UGS planning and can help integrate the needs of vulnerable groups. At the same
time, equity considerations should not be limited to a single instrument, but rather be integrated
across multiple planning tools, especially at the communal level, to provide a more comprehensive
approach.

Generally, vulnerable groups should be given additional consideration in planning, especially
underrepresented groups such as people with disabilities. Planners are encouraged to explicitly link
vulnerable groups to relevant equity aspects. For example, they should ensure that walkability is
addressed in relation to people with limited mobility, such as elderly people and people with
disabilities. Furthermore, as discussed by Sikorska et al. (2020), informal green spaces could be
incorporated to complement formal UGS and address inequities in availability and accessibility. To
support these improvements, cities could develop standardised guidelines that clearly define equity
objectives and provide practical measures for vulnerable groups, such as the ones identified in
literature in Table 2. These guidelines would also ensure consistent implementation across planning
instruments. To reduce horizontal inconsistencies within cities, knowledge of equity should be
improved, and collaboration between different departments and sectors should be encouraged. For
example, a joint workshop could be organised to address the needs of vulnerable groups and consider
possible measures to promote equity in UGS.

Future research should not only focus on identifying equity considerations in strategic planning
documents, but also on how these considerations are introduced into regulatory and legal documents
(Schmid et al., 2021). In addition, research should examine how these considerations are practically
implemented and their resulting impact. For example, as proposed by Bickel (2017), patterns found in
older strategic documents could be compared to current physical data, for example, to the UGS
accessibility data provided by Chénes et al. (2021) for Switzerland. This would help inform future
revisions of planning documents. Furthermore, Browne et al. (2023) found that policy consistency
across different continents, including Europe, has a low or even negative influence on reducing
inequality, despite promoting policy effectiveness. Therefore, analysing changes in equity levels in
cities with consistent planning documents would reveal whether this result also applies to them.

Expanding analyses beyond textual content to include maps, figures, and spatial data would provide
additional valuable information and a more accurate representation of equity in planning. Researchers
should also investigate the underlying causes of the underrepresentation of certain groups or aspects
in planning documents and examine geographic disparities between both cities and cantons.

Methodologically, future studies could refine keyword-based text mining by incorporating additional
validation steps or by incorporating comparisons with manual coding, as done by Reber et al. (2022).
Further, a more context-sensitive approach could be applied. To analyse how equity considerations
evolve, longitudinal studies that compare older and newer versions of the same planning documents
within a city or canton are recommended, as done by Slave et al. (2025) or Conroy & Wilson (2024).
This approach isolates changes specifically related to the year of publication, thereby avoiding the
impact of other variables and providing a clearer picture of progress in integrating equity into spatial
planning. These insights can also inform future policy changes. Additionally, sentiment analysis could
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be valuable for exploring whether equity is discussed positively or negatively in planning documents,
as described by Hickman et al. (2022).

Research outside Switzerland should consider contextual differences in language and planning
practices. Keyword dictionaries and text analysis tools must be carefully adapted to the local context,
since direct translations may fail to capture relevant concepts and typical expressions.
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6 Conclusion

Spending time in urban green spaces is vital for the well-being of urban populations. However, the
opportunities and demands for doing so vary depending on the social group. Spatial planning can
influence how equitably urban green spaces are planned and how much consideration is given to
vulnerable groups. A text mining study of strategic spatial planning documents provided broad insights
into the current consideration of equity in Swiss urban green space planning, revealing an
underrepresentation of most vulnerable groups and intermediate consideration of equity aspects. The
results of this study could serve as a roadmap for future adjustments to strategic planning documents
to better understand and integrate certain aspects of equity and various vulnerable groups.

Planning of urban green spaces was found to focus on aspects such as attractiveness, accessibility and
availability, while safety and walkability were a smaller concern. Children were addressed rather
frequently, followed by elderly people, while consideration of people with disabilities was very low.
Open space concepts tackled equity most frequently and can be considered the most efficient
instrument for promoting equity in UGS, as they deal with the planning and objectives of urban green
spaces directly. Nevertheless, consideration across various instruments and levels is important to
ensure comprehensive institutional attention. While co-occurrences between equity aspects and
vulnerable groups have been identified, these should be strengthened, with some links needing to be
formed in the first place. Different planning instruments adopted in a city tended to be consistent in
terms of how often they mentioned which equity aspects. Although this consistency enhances the
effectiveness of the instrument, future research should examine whether they promote equity in
practice and whether this is reflected in physical data. Across institutional levels, equity aspects were
also mentioned largely consistently, indicating that the spatial planning at the communal and cantonal
levels corresponds in terms of equity. Given the results, the three research objectives concerning the
extent, co-occurrence and consistency of equity consideration have been answered.

The findings of this thesis are relevant for promoting more equitable green spaces in Switzerland and
to help inform urban planners. When revising strategic planning documents relating to urban green
spaces in the future, planners should adopt a more socially inclusive approach. To achieve this, greater
consideration should be given specifically to vulnerable groups, and the alignment of certain equity
aspects with the needs of specific groups should be improved. The limitations of the results primarily
derive from the text mining methodology, which was based on a manually compiled keyword
dictionary that is prone to errors and could not guarantee complete coverage of all relevant terms.
The pre-processing of the document texts also led to possible errors, and validation could be improved
in future research. Nevertheless, this method allowed for the effective analysis of a large document
sample.

Future research should incorporate maps, figures and spatial data as well as examine how equity is
implemented in regulatory and legal instruments and reflected in practice. From a methodological
perspective, text mining approaches could be refined using context-sensitive validation, comparisons
with manual coding and longitudinal studies of document versions to track changes over time.
Additional techniques, such as sentiment analysis, could provide insight into how equity is framed in
planning instruments. Finally, when conducting international research, careful adaptation of the
keyword dictionaries and the analysis to local planning contexts is crucial, as direct translations may
overlook important concepts and expressions.
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