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ABSTRACT
Public green spaces (PGS) have the capacity to fulfil the needs and interests of diverse groups 
of urban dwellers and thus contribute to their well-being. However, PGS designers and 
managers usually lack spatially disaggregated information on how PGS is used, by whom, 
and for what reasons. This study aims to assess spatial PGS visitation and avoidance patterns 
and their respective determinants using the city of Bochum, Germany as a case study. The 
research design consists of the design and application of an online map-based survey (public 
participation GIS – PPGIS) targeting residents and subsequent statistical and spatial analyses. 
Survey data include 807 completed surveys with 1084 marked visited points and 329 marked 
avoided points across the study area. Our results show both spatial clusters and co-occurrence 
of PGS visitation and avoidance. Respondents visit and avoid PGS for different reasons, which 
are linked to societal determinants (e.g. exercising or resting and relaxing), physical determi
nants (e.g. amount of grassy area or presence of trash) and sociodemographic background. 
Although reasons for PGS visitation and avoidance show limited spatial variation across 
different PGS, we find variation when disaggregating by gender and age. Insights generated 
can provide useful guidance for urban planners and policy makers for prioritising design and 
management actions to address reasons for avoidance of PGS, enhance their perceived quality 
and benefits, and craft PGS management concepts that better address place-specific conditions 
and preferences of different sociodemographic groups.
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1. Introduction

In order to work towards sustainable futures and 
living conditions, it is crucial to understand human- 
nature interactions in urban areas (Acuto et al. 2018; 
Elmqvist et al. 2019). Substantial research has demon
strated the fundamental beneficial role of urban green 
and blue infrastructure. By offering diverse recrea
tional opportunities, it contributes to urban residents’ 
mental and physical health (Korpela and Ylén 2007; 
Honold et al. 2016; Kondo et al. 2018) and promotes 
social interaction (Peters et al. 2010; Clarke et al. 
2023). Urban green spaces also provide a number of 
regulating ecosystem services, including the regula
tion of the local temperature, air purification, runoff 
mitigation and noise reduction (Gómez-Baggethun 
et al. 2013; Kowarik et al. 2017). Within the urban 
green infrastructure network, public green spaces 
(PGS) such as parks, urban forests or lakes have 
a particular role in offering space to interact with 
nature to enjoy these benefits, which should be acces
sible to every resident and are often especially valued 
by those who do not have access to private green 

spaces in the city (Coolen and Meesters 2012; 
Christoforidi et al. 2022).

Global population growth and urbanization con
tinue to exert various pressures on urban green infra
structure, such as higher demand, use conflicts and 
disturbances caused by human activity and ecological 
shifts (Soga and Gaston 2022; Beery et al. 2023). 
Scholars have been therefore increasingly drawing 
their attention towards the human-nature interactions 
dichotomy, referring to connection and disconnection 
from nature (Beery et al. 2023), nature’s values and 
disvalues (Lliso et al. 2022), and ecosystem services 
(ES) and disservices (ED) (Lyytimäki and Sipilä 2009; 
Blanco et al. 2019). ES and ED reflect the possibility of 
both beneficial and harmful contributions to human 
well-being resulting from direct sensory interactions 
with ecosystems (Soga and Gaston 2022) and the plur
ality of values individuals hold for nature (Jacobs et al. 
2016; Pascual et al. 2021). Further factors then contri
bute to the actual perception of ES – accessibility, avail
ability, and quality, including available facilities, 
maintenance, and absence of off-site and institutional 
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barriers (Schipperijn et al. 2010; Andersson et al. 2019; 
Palliwoda and Priess 2021; Wolff et al. 2022) – or of 
ED – mismanagement or anthropogenic disturbances 
such as the presence of litter, dangerous plants or ani
mals, overcrowded areas, and noise (Palliwoda and 
Priess 2021; Röing et al. 2021). This interplay of perso
nal, socio-cultural and ecological factors can cause the 
same interaction with nature to result in perceived ES 
by some and ED by others (e.g. trees that provide shade 
but also cause allergies) (von Döhren and Haase 2015; 
Fischer and Eastwood 2016; Rasmussen et al. 2017; 
Baumeister et al. 2022). In an urban context, ES and 
ED perception thus shapes preferences and potentially 
dual attitudes towards PGS, which we operationalize in 
this study as PGS visitation (intentional stay of at least 
15 minutes) or PGS avoidance (intentional restraint 
from a possibly known PGS).

PGS visitation has been extensively researched from 
a range of thematic and methodological perspectives. 
Numerous studies have assessed the perceptions and 
distributions of benefits resulting from interactions 
with PGS (e.g. Buchel and Frantzeskaki 2015; Rall 
et al. 2017), also integrating the role of landscape 
features and use patterns (Bertram and Rehdanz 
2015; Fischer et al. 2018). PGS users often appreciate 
cultural ES such as recreation, social interaction or 
aesthetic appreciation (Bertram and Rehdanz 2015; 
Rall et al. 2017), while regulating services like thermal 
comfort, air quality control or noise reduction are also 
commonly positively perceived (Buchel and 
Frantzeskaki 2015). Although assessments specifically 
addressing the ED associated with PGS visitation 
remain limited (von Döhren and Haase 2015), greater 
attention has been given to examining both positive 
and negative outcomes of PGS visitation. Assessments 
of ES and ED have been conducted with visitors of 
urban forests (Baumeister et al. 2022) or with local 
communities with regard to their neighbourhoods’ 
environments (Ives et al. 2017; Larson et al. 2019; 
Rodgman et al. 2024) or to urban greening initiatives 
(Drew-Smythe et al. 2023). Palliwoda and Priess 
(2021) surveyed users of urban parks and brownfields 
to assess perceived benefits and disturbances/disser
vices and their differences across age groups. 
Employing participatory data, Raymond et al. (2016) 
identified the diversity of users of urban blue areas, 
their activities and ‘perceived problems and unplea
sant experiences’. In Phillips et al. (2022) factors con
tributing to negative and positive experiences in urban 
green spaces in the Brussels region were identified 
through survey data as pull and push factors encoura
ging or dissuading green space use. ES and ED percep
tions have only rarely been studied in direct relation to 
PGS use or non-use. Therefore, we identify a key 
knowledge gap in understanding how attitudes 
towards PGS use are framed in relation to perceptions 
of either ES or ED. This goes along with the need of 

further research on the spatial patterns of PGS visita
tion and avoidance and of their determinants, as well 
as their variance across diverse user groups.

In this study, we investigate spatial patterns of 
PGS use and the factors influencing the decision to 
visit or avoid certain PGS to inform urban planning 
and decision-making. Based on the definition of 
urban green infrastructure by Pauleit et al. (2019), 
we define PGS as urban green and blue spaces 
potentially accessible to the public that provide mul
tiple ES and ED. We operationalize ES and ED as 
‘reasons’ to visit or avoid a PGS. We frame our 
reasons as identified activities and characteristics 
that can be communicated to the public and may 
influence visitation or avoidance. Thus, our ‘reasons’ 
do not always link directly to specific ES or ED, but 
rather to the flow of benefits or constraints asso
ciated to ES and ED, respectively. These flows are 
‘filtered’ by physical (structure and composition of 
the urban landscape), societal (urban residents’ 
appraisal of PGS) and institutional (rules and 
norms) determinants (Andersson et al. 2021). In 
this study we focus on societal and physical deter
minants by assessing reasons to visit or avoid a PGS 
as a combination of respondents’ activities or experi
ences in PGS and the PGS’ characteristics, i.e. stem
ming from a combination of various individual and 
spatial factors. We use the city of Bochum, 
Germany, as a case study as it offers a high number 
of PGS of different characteristics and sizes, dis
persed relatively evenly across the urban fabric. We 
apply a public participation GIS (PPGIS) approach – 
an online survey with digital-mapping components 
(Fagerholm et al. 2021). PPGIS is commonly 
employed for recognizing values, perceptions, and 
attitudes associated with specific locations (Ives 
et al. 2017; Garcia-Martin et al. 2017; Zaman et al. 
2022), as well as for investigating the spatial beha
viours of individuals (e.g. Samuelsson et al. 2021) 
and is widely applied in the context of urban green 
infrastructure planning (Brown et al. 2020; Farkas 
et al. 2023). 

The research is guided by the following questions:
(1) What is the spatial distribution of visited and 

avoided PGS across the study area and how do 
PGS visitation and avoidance relate spatially?

(2) What are determinants of PGS visitation and 
avoidance and how do they vary across the 
study area?

(3) To what degree do determinants of PGS visi
tation and avoidance vary based on respon
dents’ sociodemographic characteristics? 

We expect the generated insights to be useful for 
informing urban planners and decision-makers with 
specific information on residents’ preferences and 
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needs regarding PGS visitation and avoidance. 
Identifying reasons behind PGS avoidance, as potential 
ED, allows for better understanding and supporting the 
design, planning, and management of PGS to ultimately 
enhance positive characteristics (and maximize ES), 
thus contributing to increased visitation. Moreover, 
the insights can contribute to the identification of 
social-ecological trade-offs and might help in the pre
vention or resolution of use conflicts, thus addressing 
equity issues in urban contexts. This is crucial evidence 
to improve the quality of life in urban areas, promote 
sustainability and enhance community well-being.

2. Methodology

2.1. Study area

The city of Bochum (145.4 km2) is located in the state 
of North Rhine-Westphalia in the North-West of 
Germany (Figure 1). It has a population of 373,673 
inhabitants (stand 03/2024). Bochum is one of the 
main cities of the Ruhr metropolitan region, one of 
Europe’s largest metropolitan areas with more than 
5 million inhabitants (Keil et al., 2021). During the 
19th and 20th centuries, the economic profile of this 
region was marked by coal mining and the steel 
industry, playing a pivotal role in shaping the urban 
landscape. Despite its central location within a large 
urban-industrial centre, Bochum is a city rich in PGS. 
Urban forests cover approximately 14% of the city’s 

area and other types of PGS like parks and play
grounds account for more than 6% of the city’s land
scape (Schmitt and Gausmann 2020). Bochum is 
delimited in its southern border by the Ruhr River, 
includes part of the Kemnader Dam and the smaller 
Ümminger Lake (both non-swimmable) (Figure 1).

The different elements of the landscape show 
a high degree of variety in terms of origin, anthro
pogenic influences and naturalness (Schmitt and 
Gausmann 2020). Most of the non-urban land use 
cover of the city includes rather small and scattered 
PGS within the urban fabric, while agricultural land 
and grassland also make up more than 12% of the 
total area (Schmitt and Gausmann 2020). This frag
mentation is a result of the rapid population growth 
and polycentric urban development which occurred 
along the local economic growth (Hetzel 2013).

We expanded the case study area beyond the city’s 
official municipal borders by adding a 1 km buffer to 
account for the seamless merging of municipalities 
and PGS crossing their boundaries, particularly in the 
densely urbanized area around Bochum. This exten
sion provided study respondents with greater flexibil
ity in mapping ‘cross-border’ visited or avoided PGS.

2.2. Research design

To design and conduct the PPGIS survey, we used the 
online community engagement platform and survey 

Figure 1. Bochum study area, including a 1 km buffer (left), located among main municipalities in the Ruhr metropolitan region 
(top right) and within German federal states (bottom right).
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tool MaptionnaireTM. Our survey was divided into 
8 sections, 4 of which are analysed in this study, 
including sets of items referring to respondents’ 
sociodemographic characteristics and map-based 
questions requiring respondents to locate on a map:

- up to two of their favourite PGS they had intention
ally visited over the past year; 

- one PGS (least favourite) that they had avoided 
over the past year.

For visited PGS, we asked participants for their 
two favourite ones 1) because we conducted the sur
vey during wintertime, which might bias respondents’ 
capability to recall recent PGS experiences and 2) to 
capture respondents’ intentional and physical inter
actions with PGS instead of more indirect or inciden
tal ones (since these might not provide the same wide 
spectrum of benefits) (Oh et al. 2021). Thus, we 
provided a definition of a visit as ‘ . . . an intentional 
trip to a green area where you spent at least 15  
minutes’. To assess PGS avoidance, we asked partici
pants to ‘ . . . identify one of your least favourite 
public green spaces in Bochum. These spaces can 
include areas you have visited, but you prefer to 
avoid’.

The map-based questions used an interactive map 
where participants could scroll and zoom in and out 
with OpenStreetMap (OpenStreetMap contributors 
2015) as a base layer and a PGS semi-transparent 
overlay. In order to obtain a usable layer for respon
dents, the PGS layer was created using an aggregation 
of 4 land use types (14100 Green urban areas; 31000 
Forests; 50000 Water; 32000 herbaceous vegetation) 
from the Urban Atlas 2018 dataset (European 

Environment Agency 2020). To check for accuracy, 
this was compared and adapted with ATKIS – Digital 
BasicLandscape Model (2023) data as well as 
a municipal green areas administrative layer provided 
by the city of Bochum. The base map and the city’s 
PGS layer were combined to help respondents orien
tate and visualize PGS boundaries for more accurate 
placement of the points. The study area’s 1 km-buffer 
zone was also visible.

Once respondents marked a PGS, both for visited 
and avoided, a pop-up window with further questions 
on respondents’ reasons for visitation or avoidance 
appeared (Table 1). These items always refer to the 
PGS that was marked on the map.

We compiled the list of positive and negative PGS 
activities (societal determinants) based on items pre
viously used in PPGIS studies which surveyed cul
tural ES and ED (Baumeister et al. 2020, 2022; 
Palliwoda and Priess 2021; Gottwald et al. 2022), 
landscape values (Garcia-Martin et al. 2017; Zaman 
et al. 2022) or other positive and negative values 
(Ives et al. 2017) or use attitudes (Samuelsson et al. 
2021; Palliwoda et al. 2022) towards urban green 
spaces. Regarding the PGS characteristics (physical 
determinants) listed in Table 1, we considered stu
dies on the recreational use and perception of green 
areas (Hermes et al. 2021; Röing et al. 2021), on the 
contribution of natural and artificial landscape fea
tures for the provision of ES (Baumeister et al. 2020) 
as well as results from citizens’ surveys on their 
desired and undesired preferences for PGS features 
(Kabisch and Haase 2014; Haase et al. 2017; 
Palliwoda and Priess 2021). To allow respondents 
to fully express their reasons for PGS visitation or 

Table 1. List of survey items (1–7 Likert) used to assess reasons for PGS visitation and avoidance.
PGS Visitation PGS Avoidance

I visited this PGS to:

How important were the 
following PGS characteristics 

for motivating your visit? I avoided this PGS because:

How important were the 
following PGS characteristics for 

motivating your avoidance?

Activities PGS characteristics Unpleasant experiences PGS characteristics
- Collect food (e.g. 

berries, 
mushrooms) 

- Get exercise 
- Appreciate natural 

beauty 
- Meet friends or 

family 
- Feel connected with 

nature 
- Cool down when 

temperatures are 
high 

- See wildlife 
- Hear wildlife (e.g. 

birds singing) 
- Rest and relax 
- Become inspired 

(e.g. with new 
ideas) 

- Walk my dog 
- Take kids to play

- Naturalness (i.e. not much 
human-made infrastructure) 

- Amount of grassy area 
- Amount of forest area 
- Presence of water 
- Amount of shaded area 
- Proximity to my house 
- Easy to access (roads, paths, 

parking space, public 
transportation) 

- Many different plants and 
animals 

- Well maintained 
- Human-made infrastructure 
- Not so crowded

- There are plants or animals I find dangerous or 
bothersome (e.g. roots, poisonous plants, broken-off 
branches, plunged fruits or leaves, unpleasant odours) 

- The location lacks necessary equipment or services 
- The atmosphere is unpleasant 
- The scenery is not attractive 
- I do not feel relaxed/calm here 
- I feel that I do not belong here 
- I do not feel safe here 
- It is too hot on days of high temperatures

- Not enough grassy area 
- Not enough forest area 
- No water/No access to water 
- No/Not enough shade 
- Distance from my house 
- Certain plants or animals 

disturb/scare me 
- The location is noisy 
- The location is dirty/trashed 
- The location is crowded 
- The view is blocked (by 

buildings, infrastructure) 
- Not enough/missing 

infrastructure (benches, 
toilets, kiosks, playgrounds) 

- The place is difficult or 
impossible for me to access 

- Use of the location is restricted 
(by administrative rules, 
property, membership)
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avoidance, which might not be completely covered 
by our predefined list, the survey included for both 
sections open questions.

Most of the survey’s items were assessed with Likert 
1 to 7 ranges from ‘1=strongly disagree’ to ‘7=strongly 
agree’ or ‘1=very low importance’ to ‘7=very high 
importance’. The Likert items were designed as contin
uous ranges with two poles (1;7) and a ‘neither agree 
nor disagree’ mid-point (4), allowing participants to 
indicate their preferences on numeric values rather 
than discrete categories. We selected a 7-point range 
for the Likert items in order to capture higher variation 
in responses than possible with a 5-point scale (since 
e.g. aesthetic benefits may be important to most respon
dents), while increasing speed and readability compared 
to a 9-point range (Anderson et al. 2021). The full 
survey is available in Appendix 1.

The survey obtained approval from the Ethics 
Committee of the Faculty of Geosciences of the 
Ruhr-University Bochum and ensured ethical com
pliance by informing participants about this 
approval and requiring their explicit consent to 
the privacy policy prior to participation (see 
Appendix 1).

2.3. Data collection

Prior to the survey’s official distribution to the 
public, we distributed a pilot version in 
December 2022 to students enrolled in two grad
uate university courses (n = 35) and asked them 
for feedback. We then further distributed this 
pilot version to contacts in local institutions who 
were informed and interested in our work (City of 
Bochum, Emscher Cooperative, Ruhr Regional 
Association). The final version of the question
naire was distributed with a volunteer sampling 
strategy starting in January 2023. We shared it 
through local media, such as the university news
letter, newspapers, and radio and distributed pos
ters and flyers with the survey’s QR code. We also 
used social media channels and targeted city and 
neighbourhood Facebook groups, as well as rela
table Instagram accounts. The survey was online 
from 9 January to 27 February 2023. Studies have 
shown that crowdsourced or volunteer sampling 
mostly leads to rather unbalanced respondent pro
files (Kahila-Tani et al. 2019; Fagerholm et al. 
2021) and especially certain groups like elderly 
people might encounter additional challenges due 
to limited access to online services and devices 
(Kyttä et al. 2023). To overcome these challenges, 
we collected on-site data at three senior homes, 
engaging elderly individuals. We provided assis
tance using tablets with participants who volunta
rily chose to complete the survey.

2.4. Data pre-processing and analysis

We pre-processed the collected dataset using Excel by 
sorting and removing responses according to the fol
lowing criteria: time taken to complete the survey less 
than 1 minute (n = 150); number of missing entries per 
respondent exceeds the designated cut-off point (n = 66; 
cut-off point = 36, chosen because it required respon
dents to answer at least beyond the sociodemographic 
section and as a natural break); respondents do not live 
in Bochum (n = 115). The total number of respondents 
living in the city of Bochum is 807 after pre-processing. 
On average, our sample is younger (below 50 years old) 
and more female-dominated compared to the munici
pal census. The sample also shows fewer respondents 
with a migration background and a higher proportion 
of respondents with a higher educational level (Table 2).

For the visualization and analysis of the georefer
enced data we used ArcGIS Pro 3.2. To identify hot
spots and coldspots of visitation and avoidance we 
used the Kernel density analysis tool for point fea
tures (Silverman 1986). This tool for spatial analysis 
calculates the density of point features within 
a specified region by using a Kernel function to assign 
weights to nearby areas based on their distance from 
each point. We used the default search radius and 
output cell size. We further explored spatial co- 
occurrence of PGS visitation and avoidance by calcu
lating the total number of points within each PGS 
polygon. For these calculations, we considered a 100- 
meter buffer around each PGS to account for inaccu
rate placement of mapped points. We generated 3 
types of PGS profiles for visualization and further 
analysis: (1) visitation hotspots (minimum of 5 visited 
points and double the number of avoided points); (2) 
avoidance hotspots (minimum of 5 avoided points 
and double the number of visited points); (3) mixed 
engagement PGS (minimum of 5 avoided points and 
5 visited points in the same PGS).

To identify important reasons of visitation and 
avoidance, we considered the items reported in 
Table 1 and calculated mean values for all marked 
visited and avoided points. We thus ranked the aver
age importance of each variable’s score. Furthermore, 
we specifically looked into the average importance of 
these variables as reasons for visiting or avoiding each 
generated PGS profile. Therefore, we only considered 
points within each profiled PGS (with a 100 m buf
fer). Given the low number of visited points (4) 
placed by respondents on avoidance hotspots, we 
did not assess means of reasons for PGS visitation 
for this PGS profile.

For respondents’ sociodemographic characteris
tics we measured the variables (1) gender, (2) 
nationality, (3) level of education, (4) age group, 
(5) income level and (6) length of residency in 
Bochum. Gender, nationality, and level of 
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education were coded as dichotomous variables. 
We omitted the option ‘Other’ from the gender 
variable during analysis due to the low number of 
responses (n = 7). Although survey participants 
could mark up to two visited PGS on the map, in 
order to avoid double counting, we only considered 
the data for the first marked visited point in the 
following analysis. We investigated variations 
among respondents’ sociodemographic characteris
tics and the reasons for visitation or avoidance 
using (1) the Mann–Whitney U test for dichoto
mous items and (2) the Kruskal–Wallis H test for 
the remaining categorical independent items. For 
statistically significant results of the Kruskal–Wallis 
H test, a post-hoc test using Dunn’s (1964) proce
dure with a Bonferroni adjustment for multiple 
comparisons was applied. For all statistical analyses 
we used the software IBM SPSS Statistics 29.0.0.0.

3. Results

3.1. Spatial distribution of visitation and 
avoidance

Respondents placed 1084 points on visited PGS and 
329 points on avoided PGS. Both visited and avoided 

points show a dispersed distribution across the study 
area except in the north-west where there are few 
points (Figure 2). Visited points align on a centred 
north-south axis, with higher density towards the 
southern part of the study area. Avoided points dis
tribute rather on the west-east axis and cluster over 
fewer areas in comparison to visited points. Hotspot 
and coldspot areas for both PGS visitation and avoid
ance are highlighted by the results of the Kernel 
density analysis (pink, violet and blue colours dis
playing 7 density classes in Figure 2). Clear visitation 
hotspots are concentrated along the central axis of the 
study area and coincide with PGS of both smaller and 
bigger size. 

Reflecting the clear gap between the collected 
number of visited and avoided points, we find fewer 
hotspots of PGS avoidance. The biggest PGS avoid
ance hotspots correspond to Bochum’s commercial 
city centre, and two other hotspots can be found 
around the study area’s lakes. Coldspots of both vis
itation and avoidance (no colour highlight in 
Figure 2) comprise the north-western PGS in the 
study area, as well as PGS close to the eastern border 
of the city.

Spatial coincidence of PGS visitation and avoid
ance is observable at different levels in several PGS on 
the bivariate map (Figure 3). While some PGS emerge 
to be hotspots only, other PGS show combinations of 
engagement patterns (areas marked in brown). These 
are PGS that respondents assessed as both visited and 
avoided. Thus, we distinguish between 3 PGS profiles: 
visitation hotspots (26), avoidance hotspots (3) and 
mixed engagement PGS (10). Visitation hotspots 
include areas such as the large urban forest 
Weitmarer Holz, the Tippelsberg hill and the botani
cal garden of Ruhr University. Most of these areas 
present a mixture of urban forest and grassland fea
tures, often including water elements and some his
torical or cultural features and they lie adjacent or 
close to other bigger PGS (Figure 3). Avoidance hot
spots are only few in comparison to visitation hot
spots and correspond to two urban parks, 
Friedenspark and Apollonia-Pfaus Park, and Monte 
Schlacko area. These are PGS of small to medium 
size, embedded into the urban fabric and rather dis
connected from other PGS. Mixed engagement PGS 
include the two lake areas of the city as well as several 
popular parks such as the Bochum City Park or the 
Westpark. A full list of the categorized PGS and their 
characteristics, including point counts, is provided in 
Appendix 2, Table S1.

3.2. Reasons for PGS visitation and avoidance

Exercise is the highest rated reason for visiting PGS 
(6.27), followed by rest and relaxation (5.87) and 
appreciation of aesthetics (5.36). Most of the 

Table 2. Comparison of respondents’ sociodemographic char
acteristics with the study area’s census data.

City of Bochum Survey (n = 807)

Gender (%) 
Male 
Female 
Other 
NA

49.3 
50.7

35.8 
61.7 

.9 
1.6

Nationality (%) 
German 
Other 
NA

83.5 
16.5

92.7 
5.9 
1.4

Age group (%) 
18–24 
25–34 
35–44 
45–54 
55–64 
65–74 
75+ 
NA

8.4 
14.8 
12.2 
12.5 
14.6 
11.1 
11.5

19.8 
23.3 
14.3 
13.1 
15.5 
9.9 
3.2 
.9

Education level (%) 
Up to lower secondary 
Higher secondary 
Other 
NA

No equivalent data 43.9 
50 
3.4 
2.7

Income class (%) 
under 500€ 
500 to under 900€ 
900 to under 1300€ 
1300 to under 1500€ 
1500 to under 2000€ 
2000 to under 2600€ 
2600 to under 3200€ 
3200 to under 4500€ 
4500€ or more 
NA

No equivalent data 4.9 
6.7 
8.2 
3.7 
6.2 
9.4 
8.3 

14.1 
15.9 
22.6

Gender, nationality, age groups from Stadt Bochum (BoStatIS, stand: 
31.12.2022). Data on the population’s education level and income 
class could not be obtained in a format comparable to our sample. 
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remaining items score middle to high values of 
importance for reasons to visit a PGS. Seeing wildlife, 
walking the dog, bringing kids to play and collecting 
food are overall the weakest visitation reasons 
(Figure 4). As PGS characteristics, proximity to 
home (5.64), the amount of grassy area (5.39) and 
an easy access to the PGS (5.38) share rather high 
mean values. All other PGS characteristic items also 
score mean values slightly over the mid-point of the 

Likert scale (4), except artificial infrastructure such as 
benches or playgrounds.

We found that the individual spatial distribution 
of both reasons for PGS visitation and PGS avoidance 
mirrored the overall distribution of visited and 
avoided points depicted in Figure 2. Maps for each 
reason are provided in Figures S1-S4 in Appendix 3. 
We therefore took a closer look at the average impor
tance of reasons for PGS visitation and avoidance 

Figure 2. Distribution of visited points and hotspots/coldspots of public green space visitation (left) and public green space 
avoidance (right). Hotspots and coldspots are represented on a blue to pink gradient, where pink stands for high concentration 
of points and blue/light violet stands for low to moderate concentration of points. Areas without colour have a minimal density 
of points

Figure 3. Bivariate map representing the spatial co-occurrence of visited and avoided points. PGS are considered with a 100- 
meter buffer.
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across the generated PGS profiles (Figure 5), which 
revealed a pattern that closely mirrors the overall 
ranking assessed through respondents’ scores for all 
PGS within the study area. Reasons of PGS visitation 
show similar mean scores between visitation hotspots 
and mixed engagement PGS. Exercising as well as 
resting and relaxing are the strongest reasons for 
visiting these PGS profiles. The remaining variables 
score only slightly different mean values, e.g. con
necting to nature (5.54) and appreciating aesthetics 
(5.09) for visitation hotspots and mixed engagement 
PGS (4.56 and 5.09, respectively). In terms of PGS 
characteristics, naturalness, the amount of forest area 
and the presence of diverse plants and animals are 
slightly more prominent for visitation hotspots than 
mixed engagement PGS.

Reasons for PGS avoidance exhibited consistency 
across the 3 profiles too (Figure 5). ‘Feeling not relaxed 
or calm’ is the strongest reason to avoid either 
a visitation hotspot (4.63), an avoidance hotspot 
(5.50) or a mixed engagement PGS (5.54). The unplea
sant atmosphere, feeling unsafe and feeling of not 
belonging are also relatively strong reasons for avoid
ance across the 3 PGS profiles. Feeling unpleasantly hot 
in a PGS stands out as a more important reason for 
avoidance hotspots (4.70). Missing infrastructure, 
a crowded, or a noisy PGS are important reasons of 
avoidance across the 3 PGS profiles. Presence of trash is 
also a strong reason for avoidance, with high mean 

values especially in avoidance hotspots (6). Lack of 
forest area (5.11), lack of shaded area (4.11) or of grassy 
area (4.61) are relatively important for avoidance hot
spots too. Visitation hotspots and mixed engagement 
PGS share particularly the distance from home as 
further important reason of avoidance (3.31 and 3.73, 
respectively), as well as slightly higher importance of 
variables describing lack of accessibility.

3.3. Sociodemographic characteristics and PGS 
visitation and avoidance

Overall, the findings indicate a greater prevalence of 
significant variations in factors related to PGS visita
tion compared to those associated with PGS avoid
ance. Comparing male and female respondents across 
reasons for PGS visitation, we find that female 
respondents generally rated the importance of certain 
reasons for PGS visitation – ‘appreciate aesthetics’, 
‘meet friends or family’, ‘rest and relax’, ‘naturalness’, 
‘proximity to home’, ‘easy access’ – slightly to mod
erately higher than male respondents (p < .05) 
(Table 3). Mean importance of human-made infra
structure for visiting a PGS scored a slightly higher 
value among male respondents (3.36) than female 
respondents (2.96, p < .05). We found gender-related 
differences in few reasons for PGS avoidance – ‘miss
ing infrastructure’, ‘feeling of not belonging’, and 

Figure 4. Ranked importance (1=very low importance to 7=very high importance) of mean values of elicited reasons for visiting 
PGS (n = 1084) – activities in PGS (upper left), PGS characteristics (upper right) – and reasons for avoiding PGS (n = 329) – 
unpleasant experiences in PGS (bottom left), PGS characteristics (bottom right).
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‘restricted use’ – with mean scores overall higher 
among male respondents (p < .05) (Table 3).

We did not find significant differences across nation
ality groups for reasons for PGS visitation except for the 
amount of forest area, which scored higher mean values 
across non-German respondents (p < .05) (Table 4). 
Non-German respondents also assigned significantly 
higher importance to feeling unsafe (p > .01) and the 
distance from home (p < .05) as reasons for PGS avoid
ance, while the unpleasant atmosphere is on average 
a stronger reason for PGS avoidance across German 
respondents (p < .05). Regarding respondents’ educa
tional background, we found a significant difference 
(p < .05) in higher mean scores of respondents with 
a lower educational background for the item ‘walk the 
dog’ as a reason for PGS visitation. All other measured 
items’ mean scores did not show statistically significant 
variations across levels of educational background.

Results of the Kruskal–Wallis H test showed that 
mean scores of several reasons for PGS visitation 
exhibited statistically significant variations across 

age groups (Table 4). Most reasons for PGS visita
tion scored different mean values predominantly 
between age groups 18–24, 25–34 and 55–64. 
A few items showed variance across all age groups, 
i.e. ‘cool down’, ‘play with kids’, ‘proximity to my 
home’, with significant ascending mean scores 
from younger to older age groups. Other items 
showed more specific variations in the distribution 
of mean scores across age groups. We find that 
exercising as reason for PGS visitation is rated 
significantly higher by mid- to older age groups 
(35 to 74 years old) than the youngest category 
(18–24 years old) (p < .05). Meeting friends and 
family has a higher importance for visiting a PGS 
for respondents between 18 and 34 years old and 
75+ than those in category 55–64 (p < .05). In 
terms of reasons for PGS avoidance, we find that 
older respondents between 55 and 74 years old 
rated the importance of ‘crowded’ (p < .01) and 
lack of accessibility (p < .05) on average higher 
than younger adults.

Figure 5. Mean values (1=very low importance to 7=very high importance) of reasons for public green space visitation 
(visitation hotspot, n = 476; mixed engagement PGS, n = 392) and reasons for public green space avoidance (visitation hotspot, 
n = 40; avoidance hotspot, n = 24; mixed engagement PGS, n = 193) according to public green space profiles.
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The length of respondents’ residency in the study 
area also significantly influenced the importance 
assigned to certain reasons for PGS visitation, i.e. 
‘exercise’, ‘appreciate aesthetics’, ‘cool down’, ‘see 
wildlife’, ‘hear wildlife’, ‘walk the dog’ and ‘play 
with kids’. Overall, mean scores of the mentioned 
items increased with growing length of residency in 
Bochum. Across these groups we also find 
a statistically significant higher mean score for the 
importance of a crowded PGS as reason for PGS 
avoidance. All other measured variables did not 

show any statistically significant variances 
(Appendix 2, Table S2).

Across income classes we only find three items 
showing statistically significant differences in mean 
score distribution: ‘cool down’ and ‘play with kids’ 
as reasons for PGS visitation and ‘crowed’ as rea
son for PGS avoidance. Particularly, respondents 
with a monthly net income lower than 1300€ 
assigned lower scores to visiting a PGS to play 
with kids than respondents in higher income 
classes (above 3200€ monthly net income). As far 

Table 3. Results of the Mann-Whitney test for comparison of the distribution of reasons for PGS visitation and avoidance across 
gender, nationality and education classes. The table displays only the test results for the items showing statistically significant 
variations in the distribution of mean values.

Gender Nationality Education

n Male Female p German Other p Up to lower  
secondary

Higher 
secondary

p

PGS Visitation
Appreciate aesthetics 556 5.16 5.49 .003 - - - - - -
Meet friends or family 516 3.90 4.31 .016 - - - - - -

Rest and relax 554 5.77 6.00 .030 - - - - - -
Naturalness 476 4.25 4.70 .012 - - - - - -

Proximity 492 5.62 5.98 .025 - - - - - -
Access 496 5.08 5.61 .001 - - - - - -
Infrastructure 471 3.36 2.96 .014 - - - - - -

Forest area 471 - - - 4.71 5.52 .045 - - -
Walk the dog 447 - - - - - - 2.59 2.06 .019

PGS avoidance
Missing infrastructure 258 4.15 3.42 .012 - - - - - -

Sense of not belonging 263 4.56 4.04 .046 - - - - - -
Restricted use 216 3.19 2.53 .007 - - - - - -
Danger 263 - - - 2.01 3.87 .001 - - -

Unpleasant atmosphere 277 - - - 5.12 4.18 .043 - - -
Distance 227 - - - 3.30 4.85 .013 - - -

Table 4. Results of the Kruskal–Wallis H test for comparison of the distribution of reasons for PGS visitation and avoidance 
across age groups.

Age groups

n 18–24 25–34 35–44 45–54 55–64 65–74 75+

PGS visitation
Collect food 494 1.27a* 1.52 1.65 1.90 1.84a* 1.95 1.91
Exercise 578 5.94a,b,c,d* 6.17 6.48a* 6.51b* 6.56c** 6.35d* 6.75
Meet friends and family 519 4.47a* 4.55b* 4.36 3.72 3.40a,b,c* 3.45 5.36c*
Connect with nature 551 4.48a,b*,c** 4.62d,f*,e** 4.76g,h* 5.27 5.67c,e**,g* 5.54a,d* 6.31b,f,h*
Cool down 517 2.92a,c,e**,b,d* 3.60f* 4.10a** 4.08b* 4.54c**,f* 4.30d* 5.00e**
See wildlife 509 2.51a*,b** 2.78c* 3.25 3.65a* 3.66b**,c* 3.44 3.38
Hear wildlife 526 3.47a,b**,c* 3.45d,e**,f* 4.03 4.68a,d** 4.91b,e** 4.72c,f* 4.47
Become inspired 525 3.40a** 3.87 4.19 4.24 4.41a** 4.12 4.56
Walk the dog 467 1.93 1.76a** 2.17 2.87 3.02a** 2.56 1.92
Play with the kids 472 1.22a,b,c,d,e** 2.03f**,g* 3.86a,f** 2.83b** 2.63c** 2.96d** 4.33e**,g*
Naturalness 480 4.46a* 4.15b,c* 4.36d* 4.55 5.03b* 4.46 6.00a,c,d*
Shaded area 476 4.33a** 4.50b** 4.83 4.69 5.36a,b** 4.66 5.56
Proximity to my home 495 5.33a*,b** 5.91f* 5.80c** 5.86d* 6.17a* 5.86e* 6.94b,c**,d,e,f*
Easy to access 499 5.15a** 5.41b** 5.26c** 5.49d* 5.62 5.38e* 6.50a,b,c**,d,e*
Biodiversity 479 4.17a** 4.35b** 4.36c* 5.02 5.34a,b**,c* 4.74 4.69
Human-made infrastructure 476 2.77 2.96a** 3.24 3.10b* 3.06c* 4.25a**,b,c* 2.77
PGS avoidance
Crowded 228 3.70a,b** 4.90 4.87 4.52 5.77a** 6.10b** 7.00
Impossible or difficult to access 213 2.55 2.59 2.03a* 2.67 3.58a* 3.29 1.00

The table displays only the variables which showed significant H test results. Matching subscript letters denote pairs of age group classes with 
statistically significant differences of mean scores as found by the pairwise comparison performed during post hoc analysis. Significant levels are 
shown as follows: *p < .05, **p < .01. 
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as the importance of ‘crowded’ as reason for PGS 
avoidance, our results show multiple differences 
across most of the income classes provided 
(Appendix 2, Table S3).

4. Discussion

Our findings provide spatial information about PGS 
visitation and avoidance as well as characteristics of 
their determinants in relation to users’ preferences, 
activities and sociodemographic profile. This evi
dence can be used by local plan and decision makers 
to address existing impairments in avoidance hot
spots, maintain positive elements of visitation hot
spots and consider trade-offs in mixed engagement 
PGS. Specific information on reasons for PGS visita
tion and avoidance and their variance across socio
demographic groups can support practitioners in 
designing inclusive PGS, where citizens’ views and 
demands are reflected.

4.1. Spatial interplay of PGS visitation and 
avoidance

Overall, the mapping activity conducted in our study 
revealed a notable inclination towards expressing 
PGS visitation over PGS avoidance. Only 41% of 
respondents indicated avoidance of specific PGS, 
while a majority (67%) marked up to two visited 
PGS. Similar discrepancies have been shown by stu
dies focusing on ES and ED (Larson et al. 2019; Pinto 
et al. 2021; Baumeister et al. 2022). The ease of 
recognizing visited, or rather favourite, PGS likely 
stems from psychological factors contributing to 
clearer memories of positive experiences within plea
sant places, also known as positivity bias (Walker 
et al. 2003). People tend to be satisfied when they 
visit PGS that are easily accessible and align with their 
preferences. A lack of negatively-perceived green 
spaces also likely stems simply from these being 
infrequently visited (or avoided) and thus less cogni
tively ‘available’ for recall when responding to the 
survey.

Nonetheless, distinct spatial patterns of visitation 
and avoidance emerged from our spatial analysis. 
PGS visitation hotspots predominantly cluster near 
one another and are larger PGS (e.g. Weitmarer 
Holz and areas along the Ruhr River). Possible expla
nations include larger PGS being more well-known 
and accessible but also their relative overall ES provi
sion, supported in part by their proximity to other 
PGS that creates a network of green spaces. 
Conversely, PGS avoidance hotspots are small to 
medium-sized PGS with isolated locations within 
the urban fabric. In this context, size and connectivity 
emerge as critical factors that influence green space 

use, as they likely contribute to both the physical 
accessibility and the experiential quality of the PGS. 
Visitors’ perceptions of PGS may also vary depending 
on the density of their surrounding built-up area 
(Kyttä et al. 2013; Kothencz and Blaschke 2017; 
Fagerholm et al. 2022) and possibly their proximity 
with respect to respondents’ home locations (Ives 
et al. 2017; Schindler et al. 2022). Overall, our find
ings underscore the role of creating a network of 
accessible and high-quality PGS, aligning with resi
dents’ ‘favourite’ places to visit. Of course, small-scale 
elements such as pocket parks or green wedges 
should also be prioritized, as their role in providing 
ES fundamental to city dwellers’ well-being is crucial 
on an everyday basis (Fagerholm et al. 2022).

4.2. Average importance of reasons for PGS 
visitation and avoidance

As for the specific reasons for PGS visitation, we 
found proximity to place of residence together with 
exercising, resting and relaxing, and appreciating nat
ural beauty as most important. These results align 
well with Bijker and Sijtsma (2017), who found that 
physical activity, relaxing, and nature watching were 
the most common activities in neighbourhood PGS 
for respondents in three different European coun
tries. Similarly, Hermes et al. (2021) found accessi
bility and exercising as important reasons for nature- 
based recreation in nearby green areas in Germany. 
As most important negative PGS characteristics, 
respondents rated too crowded, trashed, or noisy, 
which are commonly associated with generally nega
tive experiences as per findings from other surveys 
(e.g. Rall et al. 2017). Analysis of push-pull factors 
conducted by Phillips et al. (2022) also revealed that 
naturalness contributes to positive experiences in 
urban green areas, while noisiness, busyness, and 
lack of cleanliness or of facilities can cause negative 
experiences. Yet the same study also identified how 
certain factors show duality in their perception, i.e. 
are positive for certain individuals and negative for 
others (Phillips et al. 2022), which reflects the use 
pattern represented by mixed engagement PGS in 
our study. As PGS serve as focal points for many 
individuals with diverse interests, this can lead to 
potential conflicts among users, which can result in 
negative experiences in natural settings (Raymond 
et al. 2016; Palliwoda and Priess 2021). Aligning 
with findings from Andersson et al. (2021), PGS 
visitation in our study relates not only to spatial- 
physical reasons, but also to societal factors. Our 
research thus highlights the challenges urban deci
sion-makers and planners encounter in balancing 
the diversity of user groups, activities, interests, and 
just ES provision. However, it also shows that mon
itoring the provision of both ES and ED serves as an 
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effective approach to spatially target PGS where ED 
management and mitigation is needed (Campagne 
et al. 2018), in order to maximize ES and ultimately 
enhance PGS visitation.

4.3. PGS profiling

Reasons for visitation and avoidance of PGS profiles 
(visitation hotspots, avoidance hotspots, mixed 
engagement PGS) mirrored their overall average 
scores in the study area. This suggests a certain level 
of homogeneity in preferences or perceptions regard
ing PGS among the respondents, regardless of the 
specific characteristics of the different PGS. 
Madureira et al. (2018) also found homogeneous 
preferences for urban green space characteristics 
across Portuguese cities. Homogeneity of reasons for 
PGS visitation highlights the need to have PGS that 
are distributed and easily accessible across the whole 
city. While certain studies (e.g. Pinto et al. 2021) 
emphasize that multifunctionality enhances the use 
of PGS, Hansen and Pauleit (2023) underscore that it 
cannot compensate for a lack of urban green and blue 
infrastructure overall. The lack of variance across 
PGS profiles also suggests that certain factors, such 
as urban design features, accessibility, or overall 
neighbourhood characteristics, have a more domi
nant influence on PGS visitation and avoidance com
pared to the specific attributes of individual PGS. We 
observe how distance from home and lack of acces
sibility stand out as reasons for avoiding visitation 
hotspots and mixed engagement PGS. This under
lines the role of just and equitable distribution of 
urban green areas across neighbourhoods (Kabisch 
and Haase 2014; Sousa Silva et al. 2018; Luca et al. 
2021) and reinforces our recommendations for plan
ning an accessible and quality network of PGS where 
ES provision is enhanced. For instance, planners 
could leverage similarities among PGS profiles and 
use strong reasons for PGS visitation to guide 
improvements in avoidance hotspots. A closer analy
sis of specific PGS elements (e.g. tree species, water 
elements) could also offer planners deeper insights 
for the optimization of PGS (Phillips et al. 2022). We 
highlight the importance of providing an overall fair 
distribution of PGS, given the role of proximity and 
distance from respondents’ homes as determining 
PGS visitation and PGS avoidance respectively, 
along with tackling institutional barriers that may 
hinder access and cause conflicts between user 
groups.

For the city of Bochum, we therefore recommend 
prioritizing investments into the safeguarding and 
enhancement of PGS quality or urban forests such 
as Weitmarer Holz or Kalwes, that are among PGS 
visitation hotspots. We also recommend the consid
eration of reasons for avoidance – too crowded, 

trashed, noisy PGS – which concern citizens at both 
avoidance hotspots, e.g. Friedenspark or Apollonia- 
Pfaus park, and mixed engagement PGS.

4.4. Influence of sociodemographic 
characteristics on reasons for visitation and 
avoidance

We found that reasons for visiting PGS varied sig
nificantly more than reasons for avoidance based on 
sociodemographic factors. Specifically, gender differ
ences were notable, with female respondents placing 
greater importance than males on factors such as 
appreciating aesthetics, socializing, naturalness, and 
ease of access. In a representative study in Denmark, 
Schipperijn et al. (2010) found similar gender-related 
differences in the importance attributed to reasons 
for visiting urban green space such as stress reduc
tion, relaxation, enjoying the weather, and fresh air. 
Older respondents tended to prioritize activities like 
cooling down and exercising in PGS, as well as valu
ing social interactions and accessibility more than 
younger respondents. Significantly higher mean 
scores were also given to reasons for PGS visitation 
by residents who have lived longer in the study area. 
Longer and more frequent exposure to certain PGS 
might improve knowledge and awareness and thus 
the understanding and experience with certain bene
fits. In a PPGIS study from Gottwald et al. (2022) 
respondents with more environmental local knowl
edge could attribute more place meanings to mapped 
places. Conversely to other studies (e.g. Riechers et al. 
2018; Larson et al. 2019; Pinto et al. 2021), differences 
in monthly net income and respondents’ education 
level did not play a significant role in the decision to 
visit or avoid a PGS in our study area.

4.5. Limitations of the study and future research

Despite the advantages of using random sampling 
methods to collect spatial data through PPGIS 
(Brown and Kyttä 2014; Kyttä et al. 2023), we decided 
to use a non-random sampling strategy due to time 
and resource constraints. Therefore, we cannot make 
extrapolative statements about the population of 
Bochum as a whole, and our findings should thus 
be seen as only suggesting potentially broader trends. 
Moreover, we only conducted limited targeted out
reach with one socio-demographic group (the elderly 
living at senior homes), potentially representing the 
digital divide. This effort proved to be highly time- 
intensive and was therefore discontinued after n = 40 
additional responses. This underscores the challenges 
of adequate representation of different societal 
groups, which often require tailored strategies and 
activities for participation. Additionally, if the sample 
predominantly consists of individuals with similar 
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preferences or backgrounds, it may not reflect the full 
spectrum of reasons that could vary across PGS 
profiles.

Another limitation is the length and complexity of 
the PPGIS survey, which included multiple sections 
and many items (23 reasons for PGS visitation, 21 
reasons for PGS avoidance). This may also explain 
the lower response rate for PGS avoidance, as it 
followed the PGS visitation mapping activity in the 
questionnaire. Although we recognize the similarities 
among some items, exploratory factor analysis did 
not create meaningful factor loadings and thus did 
not allow us to cluster responses for analysis and 
communication. Further methodological factors 
such as survey design, question wording, or data 
analysis techniques could have influenced the var
iance observed across the sample. For example, our 
question framing of ‘favourite’ and ‘least favourite’ 
PGS led respondents to focus on PGS at the extremes 
of the like-dislike spectrum, potentially overlooking 
regularly visited PGS where ES and ED perception 
might be more nuanced. An inherent limitation is 
thus our understanding of ‘everyday’ PGS with aver
age preference scores and the highlighting of ‘mixed 
engagement’ PGS as those with more polarized per
ceptions. Additionally, capturing the diversity of rea
sons of visitation and avoidance using pre-defined 
items is challenging, especially given the diversity of 
ES and ED and corresponding residents’ perceptions 
and values. Particularly for mixed engagement PGS, 
more specific and subjective motives for responses 
could help further explain variation.

Further exploration of ES and ED dynamics and 
their role in shaping urban dwellers’ motivation for 
visiting PGS has the potential to create strong evi
dence for targeted just and inclusive decision making 
and planning. Further studies could delve deeper 
into the specific attributes and characteristics of spe
cific PGS, shedding light on the factors that contri
bute to their dual roles in serving as hubs for both 
visitation and avoidance behaviours. Hereby 
a promising approach could be a study design with 
a focus on few PGS and the specific likes and dislikes 
of the same individual within the same PGS. 
Particularly, it would be insightful to investigate 
those factors leading to switches in ES or ED percep
tion, as in Rasmussen et al. (2017), as well as 
expanding the empirical research on accessibility 
issues leading to ES or ED, by including frameworks 
considering multidimensional barriers (Wolff et al. 
2022).

5. Conclusion

This study offered a comprehensive investigation of 
PGS use patterns in terms of both visitation and 
avoidance as a result of perceived ES or ED. A key 

finding of this study is that, regardless of the specific 
profiling of a PGS (i.e. visitation hotspots, avoidance 
hotspots, or mixed engagement) and individual pre
ferences or sociodemographic factors, the strongest 
reasons for visitation and avoidance remain consis
tent. This consistency can serve as a valuable guide 
for planners and decision-makers at different levels 
by highlighting the importance of more universal 
factors such as availability, accessibility, and connec
tivity in the design and management of PGS.

For practical implementation, decision-makers, 
city authorities and private developers can integrate 
these findings into planning frameworks by focusing 
on improving the physical and social accessibility of 
PGS, ensuring that spaces are connected throughout 
neighbourhoods, and addressing common deterrents 
such as safety concerns or maintenance issues. 
Beyond universal improvements, planners should 
also consider specific user groups, particularly in 
communities with diverse needs, to design tailored 
solutions that reflect the multifunctional nature of 
PGS. For example, targeted strategies like offering 
a variety of amenities, removing barriers to access, 
or enhancing ecological functions can maximize ES 
provision and reduce avoidance. Furthermore, these 
insights can inform cross-sectoral collaboration, 
extending beyond city authorities to involve health 
organizations, community groups, and urban devel
opers in creating PGS that serve broader societal 
goals, such as improving public health, enhancing 
biodiversity, and fostering social cohesion.
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