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ABSTRACT
The lives of urban dwellers are threatened by the urban fabric’s lack of resilience towards
environmental and social pressures. Urban green space can provide relief from such pressures.
Relying on new theories of urban green space planning, as well as well-established theories on
ecosystem services, this research used a combination of a systematic literature review,
clustering methods, and a stated preference experiment, to gather data on how preferences
towards urban park attributes differed for those looking for socialisation, aesthetics, cultural
heritage, spiritual value, exercise, and relaxation. It was found that per cultural ecosystem
service, there was commonly at least one unique urban park attribute that was preferred.
However, future research should look into the option of analysing multi-service clusters instead,
as people often look for more than one cultural ecosystem services.
Keywords
choice experiment, cultural ecosystem services, urban greenspace, urban planning, utility
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SUMMARY
The urban quality of life is threatened by population growth and a decrease in the resilience of
cities against environmental and social stressors. It has been found that green space can deliver
regulating, provisioning, and cultural ecosystem services. Cultural ecosystem services, such as
socialisation, relaxation, and spiritual value, can only be delivered if users are attracted towards
the green space. The current top-down urban planning approach does not guarantee attracting
users to green space, and is therefore challenged by proposing a new urban planning approach.
This paper based its approach on the goal to foster a more integrative urban planning approach,
requiring local residents to provide information on their health and wellbeing needs, as well as
their preferred green space attributes. Furthermore, the research aimed to fill the knowledge
gap on which urban green space attributes were preferred by people looking for certain (sets of)
cultural ecosystem services. The main research question that followed from this gap was: Which
attributes of urban green space are needed for the delivery of different cultural ecosystem
services?
First, a systematic literature review was performed to identify attributes that have already been
found in some way to be (positively or negatively) relevant to the provisioning of cultural
ecosystem services. This information was used to build an informed survey. The survey was
built, consisting of the following parts: questions on urban park usage, including which cultural
ecosystem services the respondent was looking for, in order to understand the needs of the
respondents; questions on urban park preferences, consisting of six choice sets each showing
images of two different parks, with the preference options being either one of the parks or
neither of the parks, to understand the respondents’ preferences; and, demographic questions,
to identify the respondent pool. The survey was distributed using online platforms focusing on
residents of the city of Utrecht, the Netherlands. Collected data revealed urban park attribute
preference depending on each of six cultural ecosystem services: socialisation, aesthetics,
cultural heritage, spiritual value, exercise, and relaxation. This was done by applying a
multinomial logit model.
Most striking was that those looking for socialisation disliked intense crowding. Those finding
aesthetics important, had no particular preference to vegetation. When spiritual value was
important, higher canopy vegetation, such as trees, were preferred. Those prioritising exercise,
had a weaker dislike to significant distance from home to a park. Those wanting to relax in an
urban park, preferred a large park. The research suggests that future research on similar topics
should attempt to find more respondents, as this will allow to cluster individuals based on
multiple services rather than based on one service – this because in real life, people usually do
not look for exclusively one service, but multiple services at a time. To urban green space
planners, it is suggested that there is real value in getting to know local residents and potential
future users of the green space, and that by understanding their health and wellbeing needs,
urban green space is more likely to have the desired cultural ecosystem service benefits than
the current top-down approach.
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1. INTRODUCTION

1.1 General introduction
As of 2018, 55.3% of the world’s population lives in the urban environment, away from nature
(UN DESA, 2018). With people moving out of the rural environment into the cities and with
climate change occurring, cities are becoming dense, grey, impermeable, warm, and stressful
environments. This makes today’s cities and city-dwellers vulnerable to internal (Urban Heat
Island, air pollution, stress) and external (extreme weather events resulting from climate
change, dependency on the hinterlands for resources) threats.
With the quality of life in the city being under threat, urban green space can provide some relief
from the stressors that urban populations are increasingly facing. Urban green space is “any
vegetation found in the urban environment, including parks, open spaces, residential gardens,
or street trees” (Kabisch & Haase, 2013, p. 113). Urban green space can help make the urban
habitat more liveable. For example, a green environment provides extra water storage in case
of a heavy rain event, but it also helps provide cooling in a warm environment, as well as cleaner
air through a reduction of pollutants (Hartig et al., 2014). However, interaction with nature can
also provide people with benefits of a recreational and cultural kind. Green environments, for
example, offer space for physical activity, and enable citizens to meet and have social
interactions (Hartig et al., 2014). Nature interaction is also known to increase mental health, not
only through supporting social cohesion, but also by reducing stress and restoring mental
fatigue (Hartig et al., 2014). Such benefits that humans derive from nature are called ecosystem
services (see chapter 2.1 on the ecosystem services framework) (Costanza et al., 1997).
While a green space can deliver so-called provisioning (e.g. food, materials) and regulating
(e.g. increasing flood resistance, decreasing temperature and air pollution) services to its
surrounding area and people through just its presence, people can only receive cultural services
(e.g. social interaction, recreation) if they use the green space. The key to the usability of green
space is a balanced consideration between services (the benefits that the green space must
provide to the people and the specific surrounding area), form (the physical and spatial
attributes of the green space that can provide these services), and users (people’s needs and
preferences in services and forms for green space that leads them to using the green space and
receive its benefits). In this respect, a green space is effective not merely if it is well-designed
and properly located from a theoretical point of view, but if it is also perceived as such by users
in practice.
Traditionally, urban land use planning, including urban green space planning, has been a topdown approach, where professional planners create physical designs for space (i.e. distribute
different functions or elements across space) to benefit the users (Lee et al., 2015). Yet, there
may be a significant gap between the perception and needs of users (residents) and the
perspective of spatial planners with regards to urban green space (Hofmann et al., 2012). For
1

example, parks that act as boundaries between neighbourhoods, or parks that are too far from
the user population, tend to be under-used because while the parks meet the planners’
perspective, the users’ needs are not met (Colding et al., 2020). Given that cultural ecosystem
services only benefit the people who interact with the green space, urban planners can only
create green spaces that truly benefit people in such non-material way if they acquire extensive
knowledge on both the specific services that people seek from urban green space and the forms
of green space that attract them, therefore enabling the delivery of those services. In fact, this
is in line with the idea that a closer connection between users and planners via participatory,
collaborative, and/or informed urban green space planning has positive effects on the users as
well as on the usability of the urban green space (Kienast et al., 2018; Rall et al., 2019; Taylor
et al., 2020).

1.2 Problem description and statement
The benefits of urban green space are multiple and well-known to scientists. Urban green space
is known to have stress-reducing properties to city-dwellers (Maas et al., 2006). Self-reported
happiness is also positively affected by greening grey infrastructure (Navarrete-Hernandez &
Laffan, 2019). Physical health is improved by urban green space by providing an attractive
space to be active in (De Vries et al., 2003), as well as by creating a healthier habitat for people
(Xing & Brimblecombe, 2020). Finally, green space provides people with a safe living
environment and ensures increased flood resistance (Webber et al., 2019) and decreased urban
heat islands (Huang & Cadenasso, 2016).
However, the form of urban green space, namely its physical and spatial attributes, is crucial
for delivering the services to people (Colding et al., 2020). The scientific research of which
form is required to provide which service is well-established for provisioning and regulating
ecosystem services (e.g. food provisioning, water storage and purification, habitat, air pollution
reduction, and temperature regulation (Du Toit et al., 2018)). For example, Xing and
Brimblecombe (2020) found that berms are effective at reducing air pollution from traffic, but
that groups of trees may increase air pollution concentrations by locking air pollution into
certain areas. Furthermore, Ghazalli et al. (2018) found that a vertical green space may not
lower the surrounding temperature, while Giannakis et al. (2016) observed that a linear park
along an urban river may provide (slightly lower) air temperature. However, a similar
knowledge is not available for cultural services. In particular, which green space attributes
support which cultural service or meets the demand of which service-based group (a group of
people looking for similar sets of services) is not fully clear.
Among scholars who looked at how form is connected to cultural services, Schipperijn et al.
(2013) studied which spatial attributes affect the perceived appropriateness of urban green space
for physical activity. Furthermore, they ranked these spatial attributes based on the strength of
their effect on perceived appropriateness (Schipperijn et al., 2013). This study, for example,
found that if a green space is perceived as a wooded area, with water features and enough lights
2

(amongst others), the chance of physical activity occurring in it increased (Schipperijn et al.,
2013). In other words, certain features of form changed people’s perceptions on the green space.
Belmeziti et al. (2018) performed a participatory study where people were asked to link spatial
attributes of urban green space to perceived benefits (thus not theoretical services, but perceived
services), and then analysed a campus to see which (perceived) benefits were missing on
campus. Even if the form could in theory support some services, perceptions of the attributes
of the green space would determine whether the green space was used or not, and hence whether
the services were in fact delivered (Belmeziti et al., 2018).
While the above-mentioned studies unveiled important connections between form and service,
they did not provide a full picture of how preferences towards the form of green space, including
spatial as well as design (physical) attributes, vary between people looking for different
services. The study of Schipperijn et al. (2013) only took one cultural service (‘physical
activity’) into account and therefore was unable to say anything about the importance of the
spatial attributes to this particular service when compared to other services and the spatial
attributes relevant for those. The study by Belmeziti et al. (2018) allowed for several services
to be linked to several spatial attributes, but relied on the perception of all participants, rather
than the perceptions of the people who actually belong to the researched services or servicebased groups.
The scientific knowledge gap thus lies in a lack of research about the variation of preferences
towards form across people looking for specific cultural ecosystem services. Some studies have
looked at the needs and wants of people and their environments (services), other studies have
looked at the perceptions and preferences of people towards the physical and spatial attributes
of a green space, but there is a lack of research into if and how people’s preferences for form
significantly vary between people looking for different cultural ecosystem services. This lack
of scientific knowledge is also reflected in the gap between planners and users as identified by
Hofmann et al. (2012), whereby the former prefer a more natural, less accessible look, whereas
the latter prefer well-maintained parks with openness and good accessibility. Assessing
people’s preferences will not only give researchers insights into people’s perceptions of nature
according to their own needs, but it will also inform planners about how to better plan and
design urban green space.

1.3 Scientific objective
The objective of this research is to quantify the preferences of city-dwellers towards the
attributes of, and cultural ecosystem services delivery by, urban green space (in this research:
public urban parks) in order to inform the planning and design of urban parks that can provide
the greatest cultural service benefits to urban populations. This objective includes the
assessment and grouping of a population based on their needs (the cultural ecosystem services
they are looking for the most) and determining the unique preferences of each group regarding
urban park attributes. This information provides insights for (cultural) ecosystem services
3

research regarding how people assess elements of nature in relation to their self-identified
needs.

1.4 Research question
The main research question derived from this objective is: Which attributes of urban green
space are needed for the delivery of different cultural ecosystem services?
To answer this research question, sub-questions are set up to fill data gaps. First, data must be
collected on already proven links between urban green space attributes and cultural ecosystem
services, to provide an informed list of attributes and cultural ecosystem services. Subsequently,
these attributes and services need to be presented to a sample population, in which they can
express their preferences towards the attributes and self-identify their cultural ecosystem
service needs. Lastly, the retrieved data must be analysed by grouping the population according
to their cultural ecosystem service needs, and then identifying those groups’ preferences toward
urban green space attributes.

1.5 Type of work and outline
This descriptive research focuses on ‘what is’, rather than ‘why is’, because the magnitude of
trying to explain why people looking for certain cultural ecosystem services prefer specific
green space attributes encompasses many personal factors and spans across different research
fields, that such a research is more appropriate for an interdisciplinary PhD research.
Furthermore, the research relies on quantitative data analysis to make generalised conclusions,
thus being positivist research rather than interpretive research. Moreover, given that repeated
observations from the data analysis are used to form generalised conclusions, the research takes
an inductive approach.
First, a theoretical framework is provided, where two existing theories are described (one
pertaining to ecosystem services, and one pertaining to urban planning) and merged to form the
conceptual framework of this research. The main research question and its sub-questions are
also provided in the subsequent chapter. The next chapter describes the methodological
approach to data collection and analysis. This chapter is followed up by the results, which uses
the sub-questions to structure the collected and analysed data. In the discussion chapter, an
interpretation of the results is provided and linked to existing literature. To contextualise the
interpretations, this chapter also discusses the limitations of the research. Lastly, a conclusion
is drawn, in which the research question is answered, suggestions are made for future research,
and the practical application of the research’s results is explained for use by urban planning
authorities.

4

2. THEORETICAL FRAMEWORK

2.1 Ecosystem services
Ecosystem services can be defined as the beneﬁts that humans receive (in)directly from their
natural surroundings (ecosystems) (Costanza et al., 1997). Within this broad definition,
different opinions exist amongst scholars on what ‘ecosystem services’ are more precisely, but
this research uses the framework as put forward by the Millennium Ecosystem Assessment
(MEA) (2005), which assumes ecosystem services to be of value when they are beneficial to
human wellbeing (Figure 1). This specific framework has been chosen as the foundation for
this research to link land use planning (i.e. the activity defining the physical structure of
landscapes) to the people (i.e. the beneficiaries of the services supplied by landscapes).
Other approaches to ecosystem services well-accepted in the literature maintain that ecosystem
services are of value even when not used by people for their own wellbeing (intrinsic value)
(Fisher & Turner, 2008), and that the value of ecosystem services is culturally dependent and
thus the actual term should be ‘nature’s contribution to people’ (NCP) (Díaz et al., 2018). The
approach by Fisher & Turner (2008) is accepted by the MEA (2005) as intrinsic value is
recognised. However, this research is people-centred, and thus intrinsic value will not be put
forward here. Díaz et al. (2018) focus on the international pressures on some ecosystems, where
global interests sometimes overrule local interests. Since urban green space is not under the
pressure of international interests, but rather competing local interests (planning trade-offs), the
perspective of NCP serves no added value to this research. For these reasons, the MEA (2005)
ecosystem services framework is chosen above other available interpretations.

Figure 1. The ecosystem services framework as per the MEA (2005, p. vi).
5

The MEA (2005) considers three main types of ecosystem services directly contributing to the
well-being of people - provisioning, regulating, and cultural - while a fourth type (supporting
services) guarantees the existence and delivery of the previous three (MEA, 2005). Unlike the
other services, human behaviour plays a vital role for the delivery of cultural services (Daniel
et al., 2012). In fact, delivery of cultural services is connected to people’s preferences: a tree
captures carbon regardless of people’s preferences, but a park does not provide cultural services
if people do not feel comfortable visiting it (Daniel et al., 2012).

2.2 Planning for wellbeing of people
While the ecosystem services framework covers the nature (green space) side of the research,
there is an urban land use planning component that takes into consideration the necessity for
the compatibility of green space within the urban fabric. Compatibility of urban green space is
important given the intense demand of land from other land uses.
The concept of ecosystem services addresses the potential provisioning, regulating, and cultural
services that any green space can provide. However, the use of green space to address urban
challenges has been explored by planning urban green space specifically for its ecosystem
services. It has been recognised in literature that urban green space can increase the loss of
ecological functioning that stems from the greying from urban development, as well as provide
public goods and services that the privatisation that follows after urbanisation cannot provide
(Young, 2010). A study from the US showed how green space planning for ecosystem services
could have different ecosystem services priorities for residents and for stakeholders, such as
policymakers and environmental managers (Elderbrock et al., 2020). For example, outdoor
recreation was of high priority to the residents, but not to the stakeholders, whereas natural
beauty was important to the stakeholders, but not to the residents (Elderbrock et al., 2020). Both
groups could find consensus in the importance of air quality, habitat for native species, and
stormwater quality (Elderbrock et al., 2020). Of particular interest is that community identity is
almost a significant priority for residents, but was one of the lowest interests for the stakeholders
(Elderbrock et al., 2020). The study is a perfect example of how green space planning for
ecosystem services is not a straightforward approach, especially for user- or community-related
cultural ecosystem services, which are often overlooked by decision-makers.
The traditional urban land use planning approach is generally top-down: from the planners to
the users of space (Lee et al., 2015). Urban planners often have to make assumptions about the
preferences of people regarding urban green space. However, Lee et al. (2015) argue that
effective planning can only take place, when the diversity of uses and meanings of urban green
space by different user groups is valued. Furthermore, they make a case for the lack of
consistent evidence between specific urban green space features and their actual effect on
people, especially health and wellbeing-related effects (Lee et al., 2015). It is argued that health
effects are linked to the activities that people decide to carry out in urban green space, rather
6

than to specific features found in the urban green space (Lee et al., 2015). The use-factor is
therefore important, not just the ‘presence of’ aspect (Lee et al., 2015). The focus on activity
and use by the public, is what Lee et al. (2015) refer to as the ‘functionality’ of urban green
space. The framework that they suggest, shown in Figure 2, is based on the inconclusive or
inconsistent evidence in research trying to directly link characteristics of urban green space and
health and wellbeing outcomes resulting from these (Lee et al., 2015). Their new proposed
urban green space planning approach suggests that three pieces of information need to be sought
by planners: the health and wellbeing benefits that the users are looking for; the activities that
can take place in urban green space that will lead to those health and wellbeing benefits; and,
lastly, the urban green space characteristics that would foster those activities to take place (Lee
et al., 2015). This framework has been chosen for the foundation of this research as it supports
the vital link between urban green space planning and the concept of ecosystem services,
through the essential concept of ‘functionality’. These two frameworks are suited for concurrent
use.

Figure 2. Planning approach linking characteristics, functionality, and outcomes of urban
green space, as per Lee et al. (2015, p. 135).
In the Netherlands, climate and sustainability regulations for urban areas are decentralised and
fall under the responsibility of the municipality (RIVM, 2012; Rijksoverheid, n.d.). Both the
RIVM (2012) (National Institute for Public Health and the Environment: Ministry of Health,
Welfare and Sport) and the Gezondheidsraad (2017) (an independent research body that advises
the national government on health-related topics) recommend using green space as a means to
foster ecosystem services in urban areas, to benefit the residents’ health and well-being (in
addition to regulating services). While there are no national policies regarding urban green
space (RIVM, 2012; Rijksoverheid, n.d.), there is financial support possible from regional and
national governmental bodies, such as the provinces and the Ministerie van Landbouw, Natuur
en Voedselkwaliteit (LNV; Ministry of Agriculture, Nature, and Food Quality) (LNV, 2019).
The planning of urban green space is thus dependent on local governments, enforcing a topdown approach, with a focus on urban green space for the well-being of people. Scientific
knowledge about what people want may greatly benefit urban green space planning in the
Netherlands.
7

2.3 Attributes, Services, Users, and Planners
The framework adopted in this research derives from merging the theoretical framework
proposed by the MEA (2005) and the framework introduced by Lee et al. (2015), as shown in
Figure 3. Each element of the framework and the links between elements are explained below.

Figure 3. Conceptual framework Attributes, Services, Users, and Planners resulting from the
theoretical framework of ecosystem services (MEA, 2005) and conceptual framework
‘planning for the wellbeing of people’ (Lee et al., 2015) to provide a foundation for the MSc
research.
The two concepts investigated are preferences (towards attributes) and needs (of services). By
preferences, this research means the personal aesthetic, safety, and general usability standards
of people for urban green space (i.e. parks and other designated public natural areas), that
determine the likelihood that they will be using the urban green space (Rupprecht, 2017). Needs
are, in this research, the cultural services that people desire to acquire or to have met in relation
to urban green space (Costanza et al., 1997).
The conceptual framework revolves around two elements (attributes and services) and two
actors (users and planners). Attributes as a concept is understood to be the overarching term for
physical and spatial attributes of urban green space determining the services that can be
provided by that space (MEA, 2005). The concept is intended from a planning perspective,
therefore including not just the vegetation and water features, but in particular such elements
as accessibility (e.g. distance from home), size (i.e. area of the park), crowding of people and
proximity to facilities (e.g. distance from shops). Services is the term used to describe the
benefits of urban green space to the users. This links to the functionality as per Lee et al. (2015),
where functionality serves as a bridge between the desired results of an urban green space and
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the attributes that are required to achieve these results. In this framework, the concept services
is focused on cultural services, such as physical activity (Chen et al., 2019), socialisation
(Johansson et al., 2019), aesthetic enjoyment (Johansson et al., 2019), spiritual activities (MEA,
2005), and educational purposes (MEA, 2005).
Both attributes and services are concepts that can be supported by data from the literature.
Users as a concept is highly dependent on context, with this concept varying across spatial and
temporal scales. Users are the beneficiaries of an urban green space, searching for services, and
being attracted by attributes. Planners are those with the power to implement urban green space,
and can be informed by the research done according to the conceptual framework.
The connection between attributes and services considers that attributes of space determine
which service(s) it delivers. Attributes are connected to users as they will have certain
preferences towards space that determine whether they will be making use of the space. The
connection between services and users represents the needs of people in terms of cultural
ecosystem services, and the benefits that a green space can provide to the people. It is important
to understand that users evaluate their preferences and needs simultaneously. Their own
evaluation of their needs and their perception of what attributes can fulfil their needs ultimately
influences whether the attributes of the urban green space can deliver the cultural service(s) or
not. Planners are connected to attributes because they have direct influence on if and how urban
green space is provided. Ideally, users and planners are connected by the knowledge of the
users informing the planners to create better urban green spaces.
This conceptual framework will be used in this research by investigating the links between
users and attributes and users and services, in order to provide support for the link between
users and planners. In this research, this will be done in the context of a city in the Netherlands,
thus attempting to inform planners of that specific city.
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3. RESEARCH QUESTIONS
The main research question derived from this objective is: Which attributes of urban green
space are needed for the delivery of different cultural ecosystem services?
Three research sub-questions can be posed to produce the information necessary to achieve the
objective and answer the main research question.

3.1 Which urban green space attributes are (positively or negatively) linked to cultural
ecosystem services in existing research?
A systematic literature review (see chapter 4.1) was performed to retrieve information on which
cultural ecosystem services are related in the literature to which urban park attributes.
Performing this literature review compiled lists of cultural ecosystem services and urban park
attributes, as well as provided the links between the two.

3.2 Which (sets of) cultural ecosystem services do people look for when visiting urban
green spaces?
To answer this question, a survey was created to collect data on which cultural ecosystem
services people were looking for (see chapter 4.2). The chosen case study location from which
the respondents come from is explained in chapter 3.4. The collected data on which cultural
ecosystem services people were looking for were clustered through various methods (see
chapter 4.3).

3.3 How do people’s preferences towards the attributes of urban green space vary
according to the desired cultural ecosystem services?
The survey also collected data on the individuals’ urban park preferences through a choice
experiment (see chapter 4.4). Through modelling, the preferences of each cultural ecosystem
service cluster were revealed.

3.4 Case study location
The respondents of the survey are from the city of Utrecht (the Netherlands), which was chosen
due to its large population (352,941 residents on 1 January 2019 with a prognosis of 400,000+
residents in 2025 (Gemeente Utrecht, 2019)) and because of the personal knowledge and
connection to the city, making it potentially easier to interpret data in the city’s context, as well
as increasing the chance of reaching respondents.
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4. METHODOLOGY
To answer the overarching question of “Which attributes of urban green space are needed for
the delivery of different cultural ecosystem services?”, three detailed sub-questions have been
proposed in the previous chapter. The information resulting from each of these questions is
informed by the information gathered in the previous sub-question. This chapter is structured
around the three sub-questions following their logical order.

4.1 Identification of green space attributes associated with the delivery of cultural
ecosystem services
4.1.1 Data collection
To understand which attributes of urban green space are assumed to be key for the delivery of
different cultural services, a literature review was performed. The literature review was driven
by researching attributes of green space (i.e. characteristics of the form, size, and location of
green spaces) that have been proven to be key in the delivery of certain services. The services
were identified in a structured manner, but were expected to include: physical activity (Chen et
al., 2019), socialisation (Johansson et al., 2019), aesthetic enjoyment (Johansson et al., 2019),
spiritual activities (MEA, 2005), and educational purposes (MEA, 2005). Furthermore, in this
research, green space was interpreted as public parks, as public parks have social value and are
accessible for everyone. Their purpose is to attract users into the space, which is a requirement
for the delivery of cultural ecosystem services.
For the literature review, Scopus was used as the primary database, and varying sets of
keywords were used. Upon finding literature using these strings of keywords, the snowball
method was applied to increase the collection of relevant papers. The snowball method was
especially beneficial to this research as it allows for high-speed identification of quality papers
in the area of urban (green space) planning (Greenhalgh & Peacock, 2005). All documents
tagged as an article or review, from all years to present, and with all access types, were included
in the output of Scopus searches. Below are the strings of keywords used within Scopus.
cultural “ecosystem services” AND urban “green space” AND attributes
cultural “ecosystem services” AND urban “green space” AND characteristics
“cultural” services AND ecosystem AND urban AND “spatial” attributes
“cultural ecosystem services” AND “urban” AND attributes
“cultural ecosystem services” AND “urban” AND characteristics
“cultural ecosystem services” AND “characteristics” AND “preferences”
“cultural” AND ecosystem services AND “characteristics” AND “preferences” AND
“urban”
8. “cultural ecosystem services” AND “preferences” AND “urban”
9. “activities” AND “urban” AND “green space” AND “preferences”
1.
2.
3.
4.
5.
6.
7.
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The first method of identification within the literature review focused on the title and the
abstract of papers for relevance purposes (resulting in a list of relevant papers). These papers
were read, and a selection of usable papers was made based on the relevancy of the content of
the paper. The usable papers were included in a summary matrix to be used for analysis, where
the cultural ecosystem services were reported in the rows, and the urban park attributes in the
columns (Table 2 in the results in chapter 5.1).
From this matrix, analyses were performed to both select the cultural ecosystem services used
to research for sub-question 2, as well as the attributes of urban green space used to research
for sub-question 3.
4.1.2 Data use/analysis
To narrow down the number of cultural ecosystem services that resulted from the matrix, the
cultural ecosystem services with the highest number of unique references (with each reference
counted once per cultural ecosystem service, even if a reference mentions multiple urban park
attributes for that cultural ecosystem service) were chosen. A higher number of unique
references for a cultural service indicates that multiple research papers considered the
importance of that cultural service, and/or have found a link between that cultural service and
particular attributes of an urban park.
To select the most important attributes to be assessed for sub-question 3, three options were
considered. The first option was a selection based on which attributes covered the most cultural
services in the matrix. This option was not chosen, as such data could only rely on one or few
references, hence not proving a well-established relationship between the attribute and the
multiple cultural services. The second option based the selection of attributes on the highest
number of unique references that mentioned the attribute. However, this selection procedure
gives no information on how important the attribute is to several cultural services, and risks
resulting in a list that contains attributes linked to very few cultural services. The two options
were combined to make a third selection method, where the ratio of unique references of an
attribute to cultural services covered by the attribute was considered. A high resulting number
indicates that there is consensus in the literature, as many of the references cover the same
cultural services for that attribute. However, one consideration was that this option did not work
for attributes with low cultural services coverage.
With the cultural ecosystem services and urban park attributes chosen, a survey was created
focusing on exploring which of these cultural services and attributes were most important to
the respondents.
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4.2 Survey for data collection
A quantitative survey was used to collect data for the second and third sub-questions.
Specifically, the survey collected information on the demographics of the respondents, the
cultural services that the respondents are looking for in urban green space (sub-question 2), and
the attributes of urban green space that the respondents prefer (sub-question 3). See Appendix
9.1 and 9.2 for the English and Dutch survey, respectively.
Google Forms was used to create an online survey, which was spread on informal, local (city
of Utrecht) social media platforms, such as Facebook groups, as well as within personal
networks. While residency in Utrecht can be expected but not fully insured through online
surveys, this method was chosen over face-to-face surveys as it allowed for the collection of a
considerable number of responses in a relatively short amount of time. Furthermore, the rise of
the COVID-19 pandemic made face-to-face surveys difficult to be performed. To protect the
validity of the respondents, a postal code check was mandatory. Ineligible respondents were
removed from the final data set.
The survey was comprised of three parts. The first part of the survey asked the respondents to
describe their urban park usage. Questions included frequency of visits, duration of visits,
important weather conditions, and current green space provisioning. This section was
prioritised in the survey to serve as an introduction for the respondents to thinking about urban
park usage. The second section (assessment of the importance of cultural ecosystem services)
and the third section (confronting the respondent with a choice between two urban parks with
varying attributes) are described in chapters 4.3.1 and 4.4.1, respectively. The last part of the
survey asked for demographic information and was optional (with the exception of the postal
code check), including questions about gender, age, education, employment status, religious
identity, postal code, living environment, and income.

4.3 Identification of cultural ecosystem service clusters
4.3.1 Data collection
The second part of the survey, which was aimed at collecting data for sub-question 2, used
Likert ratings (on a scale of 1 (not important) to 5 (very important)) to assess how different
cultural ecosystem services (socialisation, aesthetics, cultural heritage, spiritual value, exercise,
and relaxation) and activities (such as social activities, physical exercise, resting) are important
for people with regards to urban parks. The collected data on activities served as back-up data
and was not used.
4.3.2 Data use/analysis
A cluster analysis was conducted on the Likert ratings provided by respondents to find groups
of people looking for similar sets of services, with statistically significant differences between
clusters (Derek et al., 2019). The resulting clusters represent service-based groups, namely
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groups of people looking for similar services. These groups are characterised by sets of services
rather than a single service, as individuals enjoy multiple services (e.g. physical activity,
relaxation) when visiting an urban green space.
Before running the cluster analysis, the acquired data were standardised. In fact, although Likert
ratings have all the same range (1 to 5 in this case), standardisation is needed to deal with
differences between people’s perceptions of the same concepts, as well as to account for some
people leaning towards extreme ratings and others to intermediate ratings. The standardised
variables were calculated for each respondent, for each of the service-based Likert scale
questions, through the formula:

where z = standardised variable; χ = variable; μ = mean; σ = standard deviation.
The mean and standard deviation of each respondent were calculated from their answers to the
service-based Likert scale questions. In this process, respondents with a standard deviation of
0 were removed (n=3), as for these respondents, practically speaking, no standardised variable
could be calculated, as well as that the assumption was made that giving the same rating for all
of the services meant that the respondent had not carefully considered the questions of the
survey.
A Principal Component Analysis (PCA) was run in SPSS based on the standardised variables.
A PCA was run as it was considered to be more efficient and robust to cluster based on principal
components rather than the raw variables. Principal components are new variables that are made
as linear combinations of the original variables. The main advantage of using principal
components over the raw variables, is that it takes fewer principal components to explain the
variance found in the data, than the number of raw variables. As the variance described by each
additional component quickly diminishes, the first few components are enough to cover most
of the variance. Each of the principal components captures the variance in one or more of the 6
services, as seen in the results in chapter 5.2.
The principal components were computed from the standardised variables using the following
formula:

where PC = principal component; coeff = the coefficient extracted from the Component Score
Coefficient matrix for the particular PC and service; z = the standardised variable of the service
corresponding to the coefficient.
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A K-means cluster analysis was performed on the principal components using SPSS. K-means
analysis is a common tool for segmentation analysis where you want to segment the population
based on different clusters.
A K-means analysis was run 3 times: for 2 clusters, for 3 clusters, and for 4 clusters. Multiple
clustering analysis were attempted to see which would divide the sample in the most balanced
way.
A simpler clustering was also attempted, based on each service individually: people for whom
the service was important and for whom it was not important. This distinction was based on
whether a person fell above (important) or below (not important) the median of the standardised
ratings of each of the services. The median was used as it is the value that splits a group into
two equal groups, and given the limited number of observations, the clusters needed to be the
largest size possible.

4.4 Identification of urban park attribute preferences amongst the cultural ecosystem
service clusters
4.4.1 Data collection
The third part of the survey, which aimed to collect data for sub-question 3, was a stated
preference questionnaire investigating the preferences of people towards the attributes of urban
green space. Preferences were quantified as the sensitivities of people to the attributes of urban
green space that were identified in the literature review. The collection of these preferences was
done using a choice experiment whereby respondents were asked to choose their preferred
green space setting from a set of different virtual representations. The strength of the stated
preference method lies in the fact that it forces respondents to make comparative choices of
different attributes and reveal their preferences as users (Arnberger & Eder, 2015). A
combination of descriptive texts and visuals was used to present different scales and
combinations of green space form (physical and/or spatial attributes) (as similar to the example
of Arnberger & Eder, 2011; Arnberger & Eder, 2015). The attributes that were used, have been
proven to have some sort of influence through the literature review already performed.
To build the choice experiment part of the survey, the eight stages of the experimental design
process proposed by Hensher et al. (2005, pp. 100-176) were used as a guide.
Stage 1. Problem refinement
The problem that the choice experiment wanted to solve was: what are people’s preferences
towards different urban park settings? The choice experiment and its analysis attempted to
define the utility people derive from different urban park attributes.
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Stage 2. Stimuli refinement
Each respondent was faced with a choice set that included 2 alternatives. Each alternative was
given a unique combination of the levels of 6 attributes derived from the literature review
(walking distance from home, amenities present, vegetation, type of trail, crowding, size). See
Table 1.
Table 1. Attributes included in the survey, as well as their units and levels.
Attributes
Walking
distance from
home
Amenities
present

Unit
Travel time (minutes)

Representation
Verbal

Levels
5 minutes; 15 minutes; 25 minutes

Variation of facilities

Verbal

Benches; benches and bathrooms;
benches, bathrooms, and cafés

Vegetation

Vegetation density
and type

Visual

Background only; background and
bushes; background, bushes, and
trees

Type of trail

Presence/formality of
trails

Visual

Small dirt trail; large dirt trail; paved
trail

Number of people

Visual

No crowding; medium crowding;
intense crowding

Size comparison to
the centre of Utrecht

Visual

Small; medium; large

Crowding
Size

Stage 3. Experimental design considerations
The experiment was a so-called unlabelled one, as the two alternatives per choice set were not
different entities: just parks characterised by slightly different levels of the same attributes. An
orthogonal design was used, meaning that the columns of the design (each representing the
levels of one attribute across all choice sets) were uncorrelated to each other. Furthermore, a
fractional factorial design was chosen, thus presenting the respondents with a subset of
significant combinations, rather than all possible combinations. This allowed a somewhat
smaller respondent pool to be faced with the minimum number of choice sets possible, whilst
still gathering the necessary data for statistical research. Furthermore, it is important to note
that this experiment is main effects only, meaning that it can only return an estimation of the
effect of each attribute on the utility, and not also the interaction effects between the attributes.
Thus, accounting for interactions between, for example, the walking distance and the type of
vegetation was not possible.
Stage 4-7. Generating experimental designs, allocating attributes to design columns,
generation of choice sets, and randomising choice sets
All of the attributes were treated as categorical attributes, including the quantitative attributes
(such as the walking distance from home in 5, 15, and 25 minutes). This allowed to consider
that the evaluation of this attribute may not be linear, and that a shift from 5 to 15 minutes may
not be having the same effect as the shift from 15 to 25 minutes.
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As the attributes were treated as categorical (no or non-linear pattern), the data collected from
the choice sets were handled through effects coding. In effects coding, it is possible to compare
the levels of the attributes to a base level. The base level was chosen to be the lowest level (5
minutes walking distance, benches as facilities, background vegetation only, small dirt trail, no
crowding, small size). Given three levels, two variables (number of levels minus one) were
defined for each attribute. As a result, the base level was coded as (-1 -1), the mid-level was
coded as (1 0), and the high level was coded as (0 1). The alternatives were two options of an
urban park with varying levels of the attributes. Respondents were given three option per choice
set: the park setting on the left-hand side of the choice set, the park setting on the right-hand
side of the choice set and none of the park settings (no preference). These choices were labelled
as 1 (left), 2 (right), and 3 (no preference).
SPSS was used to generate the orthogonal design. The software was provided with the 6
attributes and each of their three levels. Furthermore, another attribute also consisting of three
levels (‘block’) was added, to generate subsets (so-called “blocks”) of the fractional factorial
design, whose size (i.e. number of choice sets) would be manageable by respondents. The
degrees of freedom were then computed via the following equation:

Thus yielding a minimum of 15 park settings ((3-1)*7+1). In fact, the output of SPSS consisted
of park settings (only one alternative) instead of actual choice sets (two main alternatives, not
considering the no choice alternative) as this is an unlabelled experiment. SPSS, however,
returned 18 of these (Appendix 9.3, Table 26), to guarantee orthogonality, meaning that each
choice set is uncorrelated to the others. In order to turn the 18 park settings into actual choice
sets, the blocking attributes was used. The 18 park settings were paired with the same 18 settings
after a randomisation by block (thus two-park choice sets would result from the combination of
a park setting from block 1 and one from block 2, one from block 2 and one from block 3, or
one from block 1 and one from block 3) (Appendix 9.3, table 27). Three versions of the stated
preference survey were developed, each presenting six choice sets (Appendix 9.3, Table 28).
Stage 8. Survey construction
Finally, the stated preference part of the survey was created by producing digital images of the
parks following from the process above (see Appendix 9.4 for all alternatives). In the survey
itself, the choice sets were presented side-by-side, and the respondent was allowed to choose
left, right, or no preference. See Figure 4 below for an example choice set from the English
survey.
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Figure 4. Choice set as presented in one version of the English survey.
4.4.2 Data use/analysis
A multinomial logit model (MNL) was used to estimate the parameters of the model, through
the software programme Biogeme (Bierlaire, 2020). MNL is a model that falls under discrete
choice models, which are models that predict individual choice behaviour based on the differing
attributes of multiple alternatives (Timmermans, 2001). MNL is based on random utility theory,
which states that a choice can be predicted through known data (provided through a stated
preference survey) while also taking into account random (unobserved) factors that may affect
decision-making (Timmermans, 2001). MNL is the most basic model based on random utility
theory, as it assumes that the random component of utility for the alternatives is identically and
independently distributed (IID) across alternatives. In this study, this is a valid assumption,
since the alternatives are unlabelled and not fundamentally different from one another.
Therefore, the random component of utility can be eliminated from the equation, and the
known, deterministic components can be focused on.
Utility stands for the benefits/attractiveness of the attributes to the individual, leading to
choosing an alternative (over another alternative). Each attribute has a different effect on the
choice, thus having its own ‘weight’ to the overall utility of the alternative. The following utility
functions were used in Biogeme:
Left choice = βdistance1χdistance1 + βdistance2χdistance2 + βcrowd1χcrowd1 + βcrowd2χcrowd2 + βsize1χsize1 +
βsize2χsize2 + βvegetation1χvegetation1 + βvegetation2χvegetation2 + βpath1χpath1 + βpath2χpath2 +
βfacilities1χfacilities1 + βfacilities2χfacilities2
Right choice = βdistance1χdistance1 + βdistance2χdistance2 + βcrowd1χcrowd1 + βcrowd2χcrowd2 + βsize1χsize1 +
βsize2χsize2 + βvegetation1χvegetation1 + βvegetation2χvegetation2 + βpath1χpath1 + βpath2χpath2 +
βfacilities1χfacilities1 + βfacilities2χfacilities2
No preference = ASCi
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The ‘beta’ (β) objects relate to the weight of the attribute contributing to the overall utility. The
‘ASC’ object stands for alternative specific constant, and is the intercept in the equation that
captures the random components. It captures the utility that the attributes did not capture. Since
this was an unlabelled experiment and the alternatives were not fundamentally different, the
ASC for the alternatives were not calculated. However, since the ‘no preference’ option has no
attributes to capture the utility for, and is fundamentally different from the alternatives with
attributes, the ASC was calculated for this option, so that its utility could be computed.
The model was estimated for the whole sample and sub-samples according to the various
groupings coming out of the cluster analysis. Furthermore, the base levels were manually
calculated through the following formula:

These tables can be found in the results in chapter 5.3.
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5. RESULTS

5.1 Identification of green space attributes associated with the delivery of cultural
ecosystem services
Figure 5 below shows the systematic literature process and its outcomes.

Figure 5. Overview of the systematic review, including the number of articles (n) found or
removed in the process.
Table 2 is a summary matrix, where each of the 32 usable articles was placed in the intersection
of one or more urban park attribute(s) and one or more cultural ecosystem service(s) that it
described.
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Table 2. Literature matrix showing which articles support a connection between an urban park attribute and a cultural ecosystem service.

Recreation

Socialisation

Man-made
facilities

Vegetation
density

Historic
site

Water
feature

Internal
accessibility

External
accessibility

Baumeister
et al. (2020);
Donahue et
al.
(2018);
He et al.
(2019); Massoni et al.
(2018);
Oteros-Rozas et al.
(2018);
Qureshi et al.
(2013); Ridding et al.
(2018);
Schirpke et
al.
(2018);
Zhang et al.
(2013)

Baumeister
et al. (2020);
Bjerke et al.
(2006); Boll
et al. (2014);
Cord et al.
(2015);
Donahue et
al. (2018); Irvine & Herrett (2018);
Massoni et
al.
(2018);
Qureshi et al.
(2013)

Baumeister
et
al.
(2020);
Zhang et
al. (2013)

Baumeister
et
al.
(2020); Donahue et al.
(2018);
Fagerholm
et
al.
(2019);
Massoni et
al. (2018);
Oteros-Rozas et al.
(2018);
Qureshi et
al. (2013);
Ridding et
al. (2018);
Schirpke et
al. (2018)

Bjerke et al.
(2006); Donahue
et
al.
(2018); He et
al. (2019); Irvine & Herrett
(2018); Massoni et al.
(2018);
Qureshi et al.
(2013);
Schirpke et al.
(2018); Wen et
al.
(2018);
Zhang et al.
(2013)

Boll
et
al.
(2014); Conedera et al.
(2015); Donahue
et
al.
(2018); Fagerholm et al.
(2019); Guerrero
et al.
(2016); He et
al. (2019); Ives
et al. (2018);
Massoni et al.
(2018);
Ridding et al.
(2018);
Schirpke et al.
(2018); Zhang
et al. (2013);
Zhang & Zhou
(2018)

Dade et al.
(2020);
Oteros-Rozas et al.
(2018)

Dade et al.
(2020)

Baumeister
et
al.
(2020)

Fagerholm
et
al.
(2019)

Dade et
(2020)

Dade et al.
(2020); Yilmaz
et al. (2017)

al.

Uniqueness

Size

Crowding

Boll
et
al.
(2014); Cord et
al. (2015); He
et al. (2019);
Zhang et al.
(2013)

Donahue
et
al.
(2018);
Zhang &
Zhou
(2018)

Cord et al.
(2015); Donahue et al.
(2018); Massoni et al.
(2018)

Dade et
al. (2020)

Vegetation
type
Bjerke et al.
(2006);
Fagerholm et
al.
(2019);
He et al.
(2019); Irvine
&
Herrett
(2018); Massoni et al.
(2018);
Nielsen et al.
(2018);
Oteros-Rozas et al.
(2018);
Qureshi et al.
(2013); Ridding et al.
(2018);
Schirpke et
al.
(2018);
Van Zanten
et al. (2016);
Yang et al.
(2019);
Zhang et al.
(2013)
Dade et al.
(2020);
Fagerholm et
al.
(2019);
Oteros-Rozas et al.
(2018); Yang
et al. (2019)
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Table 2 (cont.). Literature matrix showing which articles support a connection between an urban park attribute and a cultural ecosystem service.
Man-made
facilities

Vegetation
density

Historic
site

Water
feature

Internal
accessibility

External
accessibility

Baumeister
et al. (2020);
He et al.
(2019); Qiu
et al. (2013);
Wen et al.
(2018)

Baumeister
et al. (2020);
Southon et
al.
(2017);
Wen et al.
(2018)

Baumeister
et
al.
(2020);
Tieskens et
al. (2018)

Baumeister
et
al.
(2020);
Fagerholm
et
al.
(2019);
Tieskens et
al. (2018);
Wen et al.
(2018)

Fagerholm et
al. (2019); He
et al. (2019);
López-Santiago
et
al.
(2014); Tieskens et al.
(2018)

Fagerholm et
al.
(2019);
Tieskens et al.
(2018)

Baumeister
et al. (2020)

Baumeister
et al. (2020)
Baumeister
et al. (2020)

Baumeister
et
al.
(2020)
Baumeister
et
al.
(2020)

López-Santiago
et
al.
(2014)

Baumeister
et al. (2020)

Baumeister
et
al.
(2020)
Baumeister
et
al.
(2020)
Baumeister
et
al.
(2020);
Wen et al.
(2018)

Baumeister
et
al.
(2020);
Fagerholm
et
al.
(2019)

Fagerholm
al. (2019)

Cultural
heritage

Baumeister
et al. (2020);
Oteros-Rozas et al.
(2018)

Education

Baumeister
et al. (2020)

Baumeister
et
al.
(2020)

Baumeister
et
al.
(2020)

Aesthetics

Ecotourism
Place
attachment

et

Fagerholm
al. (2019)

et

Uniqueness
He
et
(2019)

al.

Size
He et al.
(2019)

Crowding
Qiu et
(2013)

al.

Vegetation
type
Conedera et
al.
(2015);
Fagerholm et
al. (2019); Irvine & Herrett (2018);
Qiu et al.
(2013);
Southon et
al.
(2017);
Tieskens et
al.
(2018);
Van Zanten
et al. (2016);
Wen et al.
(2018); Yang
et al. (2019);
Zoderer et al.
(2016)

Baumeister
et al. (2020);
Irvine & Herrett (2018)
Fagerholm et
al.
(2019);
Oteros-Rozas et al.
(2018); Zoderer et al.
(2016)
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Table 2 (cont.). Literature matrix showing which articles support a connection between an urban park attribute and a cultural ecosystem service.

Spiritual
value

Inspiration

Exercise

Nature
interaction

Man-made
facilities

Vegetation
density

Historic
site

Water
feature

Baumeister
et al. (2020);
Oteros-Rozas et al.
(2018); Ridding et al.
(2018)

Baumeister
et al. (2020)

Baumeister
et
al.
(2020);
Ridding et
al. (2018)

Baumeister
et
al.
(2020)

Baumeister
et al. (2020)

Baumeister
et al. (2020)

Baumeister
et
al.
(2020)

Baumeister
et
al.
(2020)

Dade et al.
(2020); Hegetschweiler
et al. (2017);
Stigsdotter &
Grahn (2011)

Dade et al.
(2020);
Stigsdotter &
Grahn (2011)

Dade et al.
(2020); Ridding et al.
(2018)
Dade et al.
(2020)

Relaxation

Ridding et
al. (2018)

Dade et al.
(2020);
Stigsdotter &
Grahn (2011)

Internal
accessibility

External
accessibility

Uniqueness

Size

Crowding

Vegetation
type
Irvine & Herrett (2018);
Oteros-Rozas et al.
(2018); Ridding et al.
(2018); Zoderer et al.
(2016)
Baumeister
et al. (2020)

Dade et al.
(2020);
De
Valck et al.
(2016);
Hegetschweile
r et al. (2017)

Dade et al.
(2020);
De
Valck et al.
(2016); Yilmaz
et al. (2017)

Dade et
(2020)

al.

Dade et al.
(2020);
Ridding et al.
(2018)

Dade et al.
(2020); LópezSantiago et al.
(2014)

Dade et al.
(2020); Yilmaz
et al. (2017)

Dade et
al.
(2020);
Stigsdotter
&
Grahn
(2011)
Dade et
al. (2020)

Stigsdotter &
Grahn (2011)

Dade et
al.
(2020);
Stigsdotter
&
Grahn
(2011)

Stigsdotter &
Grahn (2011)

Hegetschweiler
et al. (2017);
Stigsdotter &
Grahn (2011)

Dade et al.
(2020); Ridding et al.
(2018); Yang
et al. (2019)
Dade et al.
(2020); Hegetschweiler
et al. (2017);
Stigsdotter &
Grahn
(2011); Yang
et al. (2019)

The matrix of Table 2 resulted in a list of 10 urban park attributes. Figure 6 describes the process of reducing the 10 urban attributes to a final 6:
external accessibility, vegetation, internal accessibility, crowding, facilities, and size.
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Figure 6. Process and results of urban park attribute selection.
A similar process was done for the cultural ecosystem services, of which the process and results
are shown in Figure 7. The 6 cultural ecosystem services used in the research were: aesthetics,
socialisation, relaxation, cultural heritage, spiritual value, and exercise.

Figure 7. Process and results of cultural ecosystem services selection.

5.2 Identification of cultural ecosystem service clusters
5.2.1 Principal Component Analysis (PCA)
Below are described a few core components that resulted from the Principal Component
Analysis run in SPSS.
Table 3 shows the Total Variance Explained. Principal components (PCs) 1 through 4 explain
27.355%, 22.140%, 19.530%, and 18.882 of the variance in the data, respectively.
Cumulatively, the 4 PCs explain 87.907% of the variance.
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Table 3. Table of Total Variance Explained as returned by the PCA in SPSS.

Figure 8 below has placed the PCs from Table 3 on a scree plot, showing the Eigenvalue for
each of the PCs. PCs 1 through 4 have an Eigenvalue > 1, and thus PCs 1 through 4 are selected
to reduce the components from 6 cultural ecosystem services to 4 principal components.

Figure 8. Scree plot of the principal components and their Eigenvalue.
The table below shows the Rotated Component Matrix, as returned by SPSS (Table 4). This
matrix shows the correlation coefficients between the original variables (the 6 cultural
ecosystem services) and the principal components (values -1 to +1). The first PC captures the
variance in socialisation (-0.951) and cultural heritage (0.701). The second PC explains the
variance in aesthetics (0.688) and spiritual value (-0.905). PC 3 describes the variance of
exercise (-0.990), and PC 4 captures the variance for relaxation (0.958).
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Table 4. Rotated Component Matrix as returned by the PCA in SPSS.

Table 5 is the coefficient matrix, which contains the coefficients of the linear equations that are
applied to the standardised variables of the 6 initial variables (the cultural ecosystem services)
to calculate the values of the 4 principal components.
Table 5. Component Score Coefficient Matrix as returned by the PCA in SPSS.

The values in Table 5 were applied to the standardised variables of the cultural ecosystem
services. Below are the four formulas, one for each of the principal components, where the
coefficients were applied.
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𝑃𝑟𝑖𝑛𝑐𝑖𝑝𝑎𝑙 𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 1
= (−0.658 ∗ 𝑧𝑠𝑜𝑐𝑖𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛 ) + (0.145 ∗ 𝑧𝑎𝑒𝑠𝑡ℎ𝑒𝑡𝑖𝑐𝑠 ) + (0.431
∗ 𝑧𝑐𝑢𝑙𝑡𝑢𝑟𝑎𝑙 ℎ𝑒𝑟𝑖𝑡𝑎𝑔𝑒 ) + (0.133 ∗ 𝑧𝑠𝑝𝑖𝑟𝑖𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 ) + (0.102 ∗ 𝑧𝑒𝑥𝑒𝑟𝑐𝑖𝑠𝑒 )
+ (0.042 ∗ 𝑧𝑟𝑒𝑙𝑎𝑥𝑎𝑡𝑖𝑜𝑛 )
𝑃𝑟𝑖𝑛𝑐𝑖𝑝𝑎𝑙 𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 2
= (0.112 ∗ 𝑧𝑠𝑜𝑐𝑖𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛 ) + (0.497 ∗ 𝑧𝑎𝑒𝑠𝑡ℎ𝑒𝑡𝑖𝑐𝑠 ) + (0.104
∗ 𝑧𝑐𝑢𝑙𝑡𝑢𝑟𝑎𝑙 ℎ𝑒𝑟𝑖𝑡𝑎𝑔𝑒 ) + (−0.693 ∗ 𝑧𝑠𝑝𝑖𝑟𝑖𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 ) + (0.050 ∗ 𝑧𝑒𝑥𝑒𝑟𝑐𝑖𝑠𝑒 )
+ (0.024 ∗ 𝑧𝑟𝑒𝑙𝑎𝑥𝑎𝑡𝑖𝑜𝑛 )
𝑃𝑟𝑖𝑛𝑐𝑖𝑝𝑎𝑙 𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 3
= (0.189 ∗ 𝑧𝑠𝑜𝑐𝑖𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛 ) + (0.259 ∗ 𝑧𝑎𝑒𝑠𝑡ℎ𝑒𝑡𝑖𝑐𝑠 ) + (0.115
∗ 𝑧𝑐𝑢𝑙𝑡𝑢𝑟𝑎𝑙 ℎ𝑒𝑟𝑖𝑡𝑎𝑔𝑒 ) + (0.204 ∗ 𝑧𝑠𝑝𝑖𝑟𝑖𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 ) + (−0.806 ∗ 𝑧𝑒𝑥𝑒𝑟𝑐𝑖𝑠𝑒 )
+ (0.062 ∗ 𝑧𝑟𝑒𝑙𝑎𝑥𝑎𝑡𝑖𝑜𝑛 )
𝑃𝑟𝑖𝑛𝑐𝑖𝑝𝑎𝑙 𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 4
= (−0.219 ∗ 𝑧𝑠𝑜𝑐𝑖𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛 ) + (0.031 ∗ 𝑧𝑎𝑒𝑠𝑡ℎ𝑒𝑡𝑖𝑐𝑠 ) + (−0.359
∗ 𝑧𝑐𝑢𝑙𝑡𝑢𝑟𝑎𝑙 ℎ𝑒𝑟𝑖𝑡𝑎𝑔𝑒 ) + (0.009 ∗ 𝑧𝑠𝑝𝑖𝑟𝑖𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 ) + (−0.047 ∗ 𝑧𝑒𝑥𝑒𝑟𝑐𝑖𝑠𝑒 )
+ (0.828 ∗ 𝑧𝑟𝑒𝑙𝑎𝑥𝑎𝑡𝑖𝑜𝑛 )
5.2.2 Clustering
Figure 9 shows the results from the K-means analysis as performed by SPSS. The three results
show the cluster sizes for 2, 3, and 4 clusters. Two clusters return two sizable clusters (35 and
51 respondents in each cluster), whereas 3 and 4 clusters both create a cluster with only 3
respondents.

Figure 9. Results of K-means analysis in SPSS for 2, 3, and 4 clusters, respectively.
Additionally, Figure 10 shows the radar graphs for the 2-cluster K-means analysis, based on
the difference between the cluster mean and the global (all respondents) mean of the
standardised variables, as a fraction of the global mean (indicated as “difference” in blue), and
the global mean (indicated as “global” in orange). In both graphs in Figure 10, socialisation is
very skewed. This means that the only dividing factor between the two clusters is that in cluster
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1, socialisation is not as important, whereas in cluster 2, socialisation is important. Furthermore,
Table 6 shows that between the means for each cluster, there is only a major distinguishable
difference between the clusters based on socialisation.

Figure 10. Radar graphs for the 2-cluster K-means analysis for cluster 1 (left) and cluster 2
(right), where blue indicates the difference between the cluster mean and the global mean of
the standardised variables as a fraction of the global mean, and orange indicates the global
mean.
Table 6. Means of the standardised values for the cultural ecosystem services for each Kmeans cluster, and their absolute difference.
Mean of standardised value
Socialisation
Aesthetics
Cultural heritage
Spiritual value
Exercise
Relaxation

K-means
cluster 1
-0.857
0.503
-0.018
-0.922
0.381
0.913

K-means
cluster 2
0.641
0.374
-0.641
-1.194
0.089
0.731

Absolute difference
1.498
0.129
0.623
0.272
0.292
0.182

When clustered based on ecosystem service preference, the respondents with standardised
values above the median of the entire sample, were considered the ‘ecosystem service
important’ cluster, and the respondents with standardised values below the median, were
considered the ‘ecosystem service not important’ cluster.
Table 7 and Table 8 show how per cultural ecosystem service cluster (in rows, extra emphasis
shown by grey shading), the importance of the other ecosystem services varies (‘means’). For
example, the cluster that finds aesthetics important (Table 7, value 0.869) does not find
socialisation important (Table 7, value -0.155). Furthermore, the cluster representing those
caring about spiritual value, have a mean value of -0.609 (Table 7), and the means for the other
ecosystem services are higher.
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Cluster

Table 7. Means of the standardised values for the cultural ecosystem services of the abovemedian clusters (deemed the ‘ecosystem service important’ clusters). Each row indicates the
ecosystem service cluster (also shown by the shaded cell).

Socialisation
Aesthetics
Cultural heritage
Spiritual value
Exercise
Relaxation

Socialisation
0.759
-0.155
-0.407
-0.108
-0.119
-0.107

Means of the ecosystem services
Cultural
Spiritual
Aesthetics heritage
value
Exercise
0.287
-0.626
-1.189
0.075
0.869
-0.297
-1.211
0.013
0.481
0.201
-1.011
0.042
0.270
-0.602
-0.609
0.136
0.293
-0.500
-1.190
0.763
0.296
-0.533
-1.016
0.177

Relaxation
0.695
0.781
0.693
0.913
0.752
1.182

Cluster

Table 8. Means of the standardised values for the cultural ecosystem services of the belowmedian clusters (deemed the ‘ecosystem service not important’ clusters). Each row indicates
the ecosystem service cluster (also shown by the shaded cell).

Socialisation
Aesthetics
Cultural heritage
Spiritual value
Exercise
Relaxation

Socialisation
-0.697
0.218
0.470
0.171
0.181
0.170

Means of the ecosystem services
Cultural
Spiritual
Aesthetics heritage
value
Exercise
0.566
-0.149
-0.977
0.341
-0.016
-0.478
-0.955
0.403
0.371
-0.976
-1.155
0.374
0.582
-0.174
-1.557
0.280
0.560
-0.276
-0.976
-0.348
0.557
-0.242
-1.151
0.239

Relaxation
0.916
0.829
0.917
0.697
0.858
0.428

5.3 Identification of urban park attribute preferences amongst the cultural ecosystem
service clusters
The tables below show the results of the Multinomial Logit model (MNL) as solved in Biogeme.
Each table shows the 6 urban park attributes and their levels under the column ‘name’, as well
as the no preference option. Furthermore, it shows the ‘value’ of each attribute level, which is
an indication of positive or negative influence of that attribute’s level to the overall utility of an
urban park. The significance depends on the standard error and the p-value. Significance is
indicated on multiple levels by asterisks (* = p < 0.1; ** = p < 0.05; *** p < 0.01). Furthermore,
each table states the number of observations, the final log-likelihood (minimised to perfect the
model), the rho-square (goodness of fit of the model), and the adjusted rho-square. Table 9
explains the other content in the results tables.
Below are 8 tables: one for the whole sample, one for the K-means analysis (2 clusters), and 6
for all of the service-based clusters. Furthermore, for each (sub-)sample, some basic descriptive
statistics are given for average age, gender, income, and park visitation frequency.
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Table 9. Explanation of results tables.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as vegetation
Bushes and trees as
vegetation

Meaning
The option of choosing neither alternative
0 people
5 people
10 people
5 minutes walking
15 minutes walking
25 minutes walking
Benches
Benches and bathrooms
Benches, bathrooms, and cafés
Small dirt trail
Large dirt trail
Paved trail
Small compared to city centre of Utrecht
Medium compared to city centre of Utrecht
Large compared to city centre of Utrecht
Background vegetation only
Background vegetation and bushes
Background vegetation, bushes, and trees
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5.3.1 Whole sample
Table 10 shows the data for the whole sample’s preferences. The entire respondent pool
preferred a choice over no preference. Intense crowding and significant distance were perceived
negatively. Practical facilities and bushes as vegetation made a park most attractive.
Table 10. Multinomial Logit model results for the entire sample.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as vegetation
Bushes and trees as
vegetation

Value
-1.61
0.6295
-0.0775
-0.552
0.745
-0.185
-0.560
-0.26595
0.264
0.00195
0.0803
-0.0668
-0.0135
-0.0811
-0.0259
0.107
-0.5205
0.483
0.0375

Whole sample
Standard error
0.165

p-value
0.00***

0.126
0.0908

0.54
0.00***

0.166
0.137

0.27
0.00***

0.130
0.197

0.04**
0.99

0.130
0.158

0.61
0.93

0.148
0.134

0.86
0.42

0.199

0.02**

0.128

0.77

Number of observations: 516
Final log-likelihood: -403.404
Rho-square: 0.288
Adjusted rho-square: 0.265

* p < 0.1
** p < 0.05
*** p < 0.01

Table 11 below includes descriptive statistics of the whole sample.
Table 11. Descriptive statistics of the whole sample. The average age has been rounded off to
one integer. Percentages have been rounded off to a whole number.
Average age (years)
Male (%)
Female (%)
Income ≥ €40,001 (%)
Park visit frequency ≥ once a week (%)

Whole sample
33.0
14%
85%
56%
60%
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5.3.2 K-means clusters
In the K-means analysis, a 2-cluster analysis showed that cluster 1 was primarily defined by not
finding socialisation important. On the other hand, cluster 2 was primarily defined by finding
socialisation important. Table 12 shows the results for this clustering method. Both clusters
preferred a choice over no preference and perceived intense crowding negatively. Both clusters
perceived significant distance negatively; however, this significance was weak for cluster 1,
and very strong for cluster 2. Weak significance was also found for the attraction of practical
facilities for cluster 2, and for the attraction of a large park for cluster 1. Lastly, it can be seen
that bushes as vegetation was significantly attractive for cluster 2, but no significant results
were found for cluster 1.
Table 12. Multinomial Logit model results for the K-means analysis clusters.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as vegetation
Bushes and trees as
vegetation
* p < 0.1
** p < 0.05
*** p < 0.01

K-means cluster 1
Value
Standard error p-value
-1.44
0.248
0.00***
0.7976
-0.0416
0.186
0.82
-0.756
0.153
0.00***
0.671
-0.312
0.249
0.21
-0.359
0.208
0.09*
-0.35
0.217
0.196
0.27
0.133
0.303
0.66
0.03971
-0.0352
0.202
0.86
-0.00451
0.244
0.99
-0.123
-0.230
0.220
0.30
0.353
0.205
0.08*
-0.565
0.368
0.289
0.20
0.197

0.190

Number of observations: 210
Final log-likelihood: -165.244
Rho-square: 0.284
Adjusted rho-square: 0.227

Value
-1.75
0.541
-0.108
-0.433
0.7907
-0.0847
-0.706
-0.205
0.322
-0.117
0.1104
-0.0895
-0.0209
-0.0636
0.135
-0.0714
-0.5229
0.618
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K-means cluster 2
Standard error p-value
0.229
0.00***

-0.0951

0.175
0.115

0.54
0.00***

0.228
0.185

0.71
0.00***

0.180
0.269

0.07*
0.66

0.175
0.212

0.61
0.92

0.207
0.183

0.51
0.70

0.286

0.03**

0.179

0.60

Number of observations: 306
Final log-likelihood: -232.252
Rho-square: 0.309
Adjusted rho-square: 0.270

Table 13 below includes descriptive statistics of the K-means clusters.
Table 13. Descriptive statistics of the K-means clusters. The average age has been rounded off
to one integer. Percentages have been rounded off to a whole number.
Average age (years)
Male (%)
Female (%)
Income ≥ €40,001 (%)
Park visit frequency ≥ once a week (%)

K-means cluster 1
37.1
14%
83%
71%
66%

K-means cluster 2
30.1
14%
86%
45%
57%
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5.3.3 Socialisation
Table 14 shows the results when clustering was done based on whether socialisation is or is not
important to the respondents. For both the clusters that found socialisation important and not
important, a choice of one park over the other was preferred over the ‘no preference’ option.
Furthermore, both clusters found intense crowding and significant distance a negative feature
to an urban park. For the cluster that does find socialisation important, bushes as vegetation
were considered an attractive feature to a park. No significant results for bushes as vegetation
were found for the cluster not seeking socialisation. Lastly, a weak significant positive effect
was found for practical facilities for the cluster looking to socialise.
Table 14. Multinomial Logit model results for the socialisation clusters.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as
vegetation
Bushes and trees as
vegetation
* p < 0.1
** p < 0.05
*** p < 0.01

Socialisation not important
Value
Standard error p-value
-1.43
0.225
0.00***
0.78203
-0.00903
0.168
0.96
-0.773
0.139
0.00***
0.745
-0.303
0.226
0.18
-0.442
0.190
0.02**
-0.405
0.209
0.176
0.23
0.196
0.279
0.48
0.0309
0.0673
0.184
0.71
-0.0982
0.221
0.66
-0.115
-0.183
0.198
0.36
0.298
0.185
0.11
-0.524

Socialisation important
Value
Standard error p-value
-1.88
0.266
0.00***
0.549
-0.186
0.197
0.35
-0.363
0.123
0.00***
0.7145
-0.0385
0.259
0.88
-0.676
0.204
0.00***
-0.102
0.392
0.208
0.06*
-0.290
0.304
0.34
0.1452
-0.217
0.193
0.26
0.0718
0.234
0.76
-0.079
0.207
0.242
0.39
-0.128
0.209
0.54
-0.589

0.323

0.256

0.21

0.790

0.342

0.02**

0.201

0.173

0.24

-0.201

0.207

0.33

Number of observations: 258
Final log-likelihood: -199.959
Rho-square: 0.295
Adjusted rho-square: 0.249

Number of observations: 258
Final log-likelihood: -197.213
Rho-square: 0.304
Adjusted rho-square: 0.258

Table 15 below includes descriptive statistics of the socialisation clusters.
Table 15. Descriptive statistics of the socialisation clusters. The average age has been rounded
off to one integer. Percentages have been rounded off to a whole number.
Average age (years)
Male (%)
Female (%)
Income ≥ €40,001 (%)
Park visit frequency ≥ once a week (%)

Socialisation not important
36.6
12%
86%
63%
70%

Socialisation important
29.3
16%
84%
49%
51%
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5.3.4 Aesthetics
Table 16 shows the results when clustering was done based on whether aesthetics is or is not
important to the respondents. Both clusters chose to rather make a choice than choose for no
preference. Furthermore, both clusters also considered intense crowding and significant
distance to reduce an urban parks attractiveness. For the cluster not considering aesthetics
important, bushes as vegetation showed to make a park more attractive. For the cluster caring
about aesthetics, no significant results were found for the vegetation attribute.
Table 16. Multinomial Logit model results for the aesthetics clusters.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as
vegetation
Bushes and trees as
vegetation
* p < 0.1
** p < 0.05
*** p < 0.01

Aesthetics not important
Value
Standard error p-value
-1.59
0.231
0.00***
0.684
-0.165
0.175
0.35
-0.519
0.125
0.00***
0.525
-0.132
0.235
0.57
-0.393
0.188
0.04**
-0.127
0.291
0.182
0.11
-0.164
0.270
0.54
0.1461
-0.0935
0.179
0.60
-0.0526
0.213
0.81
-0.1449
0.103
0.211
0.62
0.0419
0.185
0.82
-0.5857

Aesthetics important
Value
Standard error p-value
-1.66
0.246
0.00***
0.552
0.0400
0.185
0.83
-0.592
0.134
0.00***
1.007
-0.220
0.240
0.36
-0.787
0.205
0.00***
-0.437
0.220
0.190
0.25
0.217
0.300
0.47
0.0024
-0.0145
0.194
0.94
0.0121
0.244
0.96
0.004
-0.177
0.212
0.40
0.173
0.200
0.39
-0.449

0.636

0.289

0.03**

0.301

0.278

0.28

-0.0503

0.182

0.78

0.148

0.185

0.42

Number of observations: 258
Final log-likelihood: -212.710
Rho-square: 0.250
Adjusted rho-square: 0.204

Number of observations: 258
Final log-likelihood: -185.380
Rho-square: 0.346
Adjusted rho-square: 0.300

Table 17 below includes descriptive statistics of the aesthetics clusters.
Table 17. Descriptive statistics of the aesthetics clusters. The average age has been rounded
off to one integer. Percentages have been rounded off to a whole number.
Average age (years)
Male (%)
Female (%)
Income ≥ €40,001 (%)
Park visit frequency ≥ once a week (%)

Aesthetics not important
32.9
19%
79%
53%
65%

Aesthetics important
33.0
9%
91%
58%
56%
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5.3.5 Cultural heritage
Table 18 shows the results when clustering was done based on whether cultural heritage is or
is not important to the respondents. Both clusters preferred to make a choice over having no
preference between the shown urban parks. Both clusters also showed a dislike for intense
crowding and significant distance from home. The cluster that did not look for cultural heritage
specifically showed a preference towards bushes as vegetation, and a weak significant
preference towards practical facilities. Neither of those attributes had significant results for the
cluster that were actively seeking cultural heritage benefits.
Table 18. Multinomial Logit model results for the cultural heritage clusters.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as
vegetation
Bushes and trees as
vegetation
* p < 0.1
** p < 0.05
*** p < 0.01

Cultural heritage not important
Value
Standard error p-value
-1.63
0.232
0.00***
0.4718
-0.0328
0.175
0.85
-0.439
0.122
0.00***
0.659
-0.173
0.231
0.45
-0.486
0.190
0.01**
-0.3466
0.322
0.186
0.08*
0.0246
0.276
0.93
-0.018
-0.107
0.181
0.55
0.125
0.221
0.57
0.082
-0.0572
0.211
0.79
-0.0248
0.193
0.90
-0.6235

Cultural heritage important
Value
Standard error p-value
-1.58
0.241
0.00***
0.891
-0.149
0.187
0.43
-0.742
0.145
0.00***
0.905
-0.235
0.240
0.33
-0.670
0.200
0.00***
-0.1677
0.213
0.189
0.26
-0.0453
0.296
0.88
0.220762
0.000238
0.194
1.00
-0.221
0.233
0.34
-0.2696
0.0426
0.209
0.84
0.227
0.192
0.24
-0.4204

0.581

0.290

0.04**

0.426

0.281

0.13

0.0425

0.180

0.81

-0.00560

0.189

0.98

Number of observations: 258
Final log-likelihood: -208.058
Rho-square: 0.266
Adjusted rho-square: 0.220

Number of observations: 258
Final log-likelihood: -187.762
Rho-square: 0.338
Adjusted rho-square: 0.292

Table 19 below includes descriptive statistics of the cultural heritage clusters.
Table 19. Descriptive statistics of the cultural heritage clusters. The average age has been
rounded off to one integer. Percentages have been rounded off to a whole number.
Average age (years)
Male (%)
Female (%)
Income ≥ €40,001 (%)
Park visit frequency ≥ once a week (%)

Cultural heritage
not important
29.7
12%
88%
49%
56%

Cultural heritage
important
36.3
16%
81%
63%
65%
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5.3.6 Spiritual value
Table 20 shows the results when clustering was done based on whether spiritual value is or is
not important to the respondents. Both clusters rather made a choice than show no preference.
Furthermore, both did not like intense crowding and significant distance. Medium distance and
practical facilities were preferred by the cluster not specifically seeking for spiritual value;
however, the significance of this result was weak, and no significant results were found for the
other cluster. The cluster not considering spiritual value important also showed a preference for
bushes as vegetation. For the other cluster, a weak significant preference was found for bushes
and trees as vegetation.
Table 20. Multinomial Logit model results for the spiritual value clusters.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as
vegetation
Bushes and trees as
vegetation
* p < 0.1
** p < 0.05
*** p < 0.01

Spiritual value not important
Value
Standard error p-value
-1.32
0.225
0.00***
0.826
-0.272
0.189
0.15
-0.554
0.141
0.00***
0.956
-0.365
0.217
0.09*
-0.591
0.192
0.00***
-0.139
0.353
0.192
0.07*
-0.214
0.264
0.42
0.3655
-0.269
0.191
0.16
-0.0965
0.216
0.65
0.03732
-0.00272
0.211
0.99
-0.0346
0.193
0.86
-0.709

Spiritual value important
Value
Standard error p-value
-2.16
0.306
0.00***
0.442
0.141
0.187
0.45
-0.583
0.123
0.00***
0.6162
0.0678
0.281
0.81
-0.684
0.215
0.00***
-0.4349
0.0999
0.197
0.61
0.335
0.347
0.33
-0.2718
0.0908
0.196
0.64
0.181
0.265
0.50
-0.3564
-0.0146
0.225
0.95
0.371
0.223
0.10
-0.3087

0.907

0.303

0.00***

-0.0353

0.296

0.91

-0.198

0.193

0.30

0.344

0.194

0.08*

Number of observations: 258
Final log-likelihood: -199.268
Rho-square: 0.297
Adjusted rho-square: 0.251

Number of observations: 258
Final log-likelihood: -191.708
Rho-square: 0.324
Adjusted rho-square: 0.278

Table 21 below includes descriptive statistics of the spiritual value clusters.
Table 21. Descriptive statistics of the spiritual value clusters. The average age has been
rounded off to one integer. Percentages have been rounded off to a whole number.
Average age (years)
Male (%)
Female (%)
Income ≥ €40,001 (%)
Park visit frequency ≥ once a week (%)

Spiritual value not important
33.0
9%
91%
58%
56%

Spiritual value important
32.9
19%
79%
53%
65%
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5.3.7 Exercise
Table 22 shows the results when clustering was done based on whether exercise is or is not
important to the respondents. Both clusters rather made a choice than declaring no preference.
Intense crowding was perceived negatively by both clusters. Furthermore, significant distance
was also considered a negative feature by both clusters; however, for the cluster finding exercise
an important ecosystem service of an urban park, this result was only of weak significance,
whereas it was found to be a significantly strong result for the other cluster. Bushes as
vegetation was perceived an attractive feature by the cluster finding exercise unimportant. No
significant results were found for this attribute for the other cluster.
Table 22. Multinomial Logit model results for the exercise clusters.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as
vegetation
Bushes and trees as
vegetation
* p < 0.1
** p < 0.05
*** p < 0.01

Exercise not important
Value
Standard error p-value
-1.70
0.250
0.00***
0.5527
-0.0167
0.189
0.93
-0.536
0.134
0.00***
0.84961
0.00439
0.249
0.99
-0.854
0.204
0.00***
-0.30524
0.310
0.204
0.13
-0.00476
0.302
0.99
0.1601
-0.196
0.197
0.32
0.0359
0.239
0.88
-0.1703
0.0423
0.228
0.85
0.128
0.205
0.53
-0.569

Exercise important
Value
Standard error p-value
-1.55
0.226
0.00***
0.711
-0.123
0.172
0.48
-0.588
0.128
0.00***
0.673
-0.348
0.231
0.13
-0.325
0.192
0.09*
-0.21509
0.218
0.170
0.20
-0.00291
0.268
0.99
0.01
0.101
0.181
0.58
-0.111
0.217
0.61
0.0329
-0.0807
0.202
0.69
0.0478
0.180
0.79
-0.438

0.709

0.314

0.02**

0.261

0.260

0.31

-0.140

0.199

0.48

0.222

0.171

0.19

Number of observations: 258
Final log-likelihood: -187.964
Rho-square: 0.337
Adjusted rho-square: 0.291

Number of observations: 258
Final log-likelihood: -208.149
Rho-square: 0.266
Adjusted rho-square: 0.220

Table 23 below includes descriptive statistics of the exercise clusters.
Table 23. Descriptive statistics of the exercise clusters. The average age has been rounded off
to one integer. Percentages have been rounded off to a whole number.
Average age (years)
Male (%)
Female (%)
Income ≥ €40,001 (%)
Park visit frequency ≥ once a week (%)

Exercise not important
32.6
12%
86%
51%
63%

Exercise important
33.3
16%
84%
60%
58%
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5.3.8 Relaxation
Table 24 shows the results when clustering was done based on whether relaxation is or is not
important to the respondents. Both clusters found it important to show a preference between the
urban parks. Furthermore, both also showed an aversion to intense crowding and significant
distance. The cluster finding relaxation unimportant did not like medium crowding, comfortable
facilities (weak significance), and wide dirt paths (weak significance). This cluster did like
practical facilities and bushes as vegetation. The cluster finding relaxation important had no
significant results for the same attributes; however, this cluster did show preference towards
large urban parks.
Table 24. Multinomial Logit model results for the relaxation clusters.
Name
No preference
No crowding
Medium crowding
Intense crowding
Short distance
Medium distance
Significant distance
Minimum facilities
Practical facilities
Comfortable facilities
Narrow dirt path
Wide dirt path
Hard stone path
Small size
Medium size
Large size
No vegetation
Bushes as
vegetation
Bushes and trees as
vegetation
* p < 0.1
** p < 0.05
*** p < 0.01

Relaxation not important
Value
Standard error p-value
-1.93
0.280
0.00***
0.874
-0.478
0.220
0.03**
-0.396
0.125
0.00***
0.88
-0.212
0.243
0.38
-0.668
0.204
0.00***
-0.003
0.553
0.224
0.01**
-0.550
0.322
0.09*
0.254
-0.412
0.211
0.05*
0.158
0.241
0.51
0.121
0.202
0.245
0.41
-0.323
0.231
0.16
-0.644

Relaxation important
Value
Standard error p-value
-1.50
0.228
0.00***
0.598
0.139
0.169
0.41
-0.737
0.137
0.00***
0.666
-0.216
0.239
0.37
-0.450
0.192
0.02**
-0.476
0.148
0.173
0.39
0.328
0.279
0.24
-0.018
0.125
0.183
0.50
-0.107
0.221
0.63
-0.221
-0.152
0.202
0.45
0.373
0.183
0.04**
-0.536

1.02

0.384

0.01**

0.294

0.247

0.23

-0.376

0.233

0.11

0.242

0.170

0.15

Number of observations: 258
Final log-likelihood: -190.765
Rho-square: 0.327
Adjusted rho-square: 0.281

Number of observations: 258
Final log-likelihood: -203.263
Rho-square: 0.283
Adjusted rho-square: 0.237

Table 25 below includes descriptive statistics of the relaxation clusters.
Table 25. Descriptive statistics of the relaxation clusters. The average age has been rounded
off to one integer. Percentages have been rounded off to a whole number.
Average age (years)
Male (%)
Female (%)
Income ≥ €40,001 (%)
Park visit frequency ≥ once a week (%)

Relaxation not important
33.9
16%
84%
60%
56%

Relaxation important
32.0
12%
86%
51%
65%
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6. DISCUSSION

6.1 Which urban green space attributes are (positively or negatively) linked to cultural
ecosystem services in existing research?
The matrix in Table 2 presents a total of 32 articles across 10 urban park attributes and 12
cultural ecosystem services.
The matrix in Table 2 shows that vegetation type, external accessibility (distance), and internal
accessibility (paths) were very much supported in literature. Water feature and historic site,
however, were underrepresented in the literature, although they did cover a lot of different
cultural ecosystem services. Those two attributes were excluded for their low literature
coverage, but should not be forgotten as attributes with high (research) potential. Size,
interestingly, had both very few sources and few ecosystem services covered, but was included
as it had a strong planning relation. Uniqueness, similarly to size, had few references and
covered only a few cultural ecosystem services, and was excluded for its vagueness. Although
the term can be questionable for quantitative research, a more qualitative or anthropological
research study could find this term of high interest.
Table 2 also shows that there was a lot of literature found for recreation. In fact, this was the
most referenced cultural ecosystem service. However, for the purpose of this study, it was
excluded, as it can be an umbrella-term for relaxation, socialisation, and exercise. All of these
cultural ecosystem services were included individually. Both nature interaction and ecotourism
are highly relevant to cultural ecosystem service research, and were found under a fair amount
of the park attributes. However, they lacked substantial literature backing for this research, and
were thus excluded. Aesthetics was supported by a compelling amount of literature, and was
also found under all of the park attributes, thus indicating that this cultural ecosystem service is
both well-researched and can be fulfilled through many different attributes.

6.2 Which (sets of) cultural ecosystem services do people look for when visiting urban
green spaces?
The K-means clustering method in chapter 5.2.2 successfully managed to produce 2 clusters of
similar size. However, the radar graphs in Figure 10, as well as the data in Table 6, showed that
the main difference between the two clusters relied predominantly on socialisation. This is
interesting, as it could be argued that socialisation as a cultural ecosystem service is shared
amongst most people, while perhaps cultural heritage and spiritual value are the more obscure
cultural ecosystem services expected to make the difference. Table 14 in chapter 5.3.3 shows
that the socialisation and not-socialisation clusters are not massively different, while Table 20
in chapter 5.3.6 presents more diversity between the two clusters for spiritual value. Thus, the
absence of variation in the K-means clusters was surprising, with the difference being mostly
influenced by the cultural ecosystem service of socialisation.
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To provide information for more cultural ecosystem services than only socialisation, a serviceby-service analysis was performed. However, while this method makes up for the lack of
clusters from the K-means analysis, it does not take into account the possibility of people
finding importance in multiple cultural ecosystem services. This limitation is discussed in
chapter 6.4.

6.3 How do people’s preferences towards the attributes of urban green space vary
according to the desired cultural ecosystem services?
6.3.1 Whole sample
The respondents overall held negative views towards extremes in crowding and in distance.
Pham et al. (2019) found that crowding is a more complicated factor, where specifically the
young female respondents saw “not enough people” as an obstacle to park visitations, but also
“overcrowding”, in addition to specific types of crowds (elderly, “bad guys”). As for distance,
numerous papers have found similar responses to the negative perception of significant distance
between the home and an urban park. Mowen & Confer (2003) found that the shorter the
distance to an urban park (in-fill, which is a park located in what previously was under- or unused urban space), the more likely it was that recurring users were established. Specifically,
they found that a lack of residential homes within walking distance (one mile) from the urban
park in-fill resulted in low visitation rates (Mowen & Confer, 2003). Liu et al. (2017) also found
that increasing distance was negatively correlated with monthly park visitations. A park within
500 metres from the home saw a 0.00% proportion of the respondents never visiting the park
within the span of a month, and 10.00% visiting that park 20+ per month (Liu et al., 2017).
However, 13.29% of the respondents paid zero visits per month to a park 1000+ metres from
the home, and only 1.73% paid 20+ visits per month (Liu et al., 2017). While an obvious reason
for these findings would be the sheer convenience of having a park nearby, Dias et al. (2019),
while focusing on park use for physical activity specifically, found that an important mediator
for distance from the park and park use was road safety perception. A shorter distance increased
the likelihood of adolescents using the park, and road safety perception explained 16% of the
relationship between the distance and the park use (Dias et al., 2019). Lastly, the overall opinion
of the respondents was that practical facilities such as benches and bathrooms, as well as
medium vegetation such as bushes, made an urban park more attractive. A study by Qiu et al.
(2013) found that in a gradual choice of managed urban greenspace to less-managed urban
greenspace, people preferred the more managed urban greenspace, identified as ‘ornamental
park’, with neatly cut grass, few trees and bushes, and available infrastructure. Figure 11 below
is a side-by-side comparison of an urban park presented to the respondents in the survey, with
medium vegetation (left), and the preferred habitat from the study by Qiu et al. (2013) (right).
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Figure 11. A park alternative from this study, presented to the respondents (left) and the
preferred habitat resulting from Qiu et al. (2013, p. 141).
6.3.2 Socialisation
Both people looking for socialisation and not necessarily looking for socialisation perceived
intense crowding negatively. This finding was interesting, as for socialisation to happen, some
intensity of crowding is necessary. Neuts et al. (2012) found that while crowding is needed for
social functioning, people are generally more willing to pay to reduce extreme crowding than
they are to bring some crowding where there is none.
For those looking for socialisation, the dislike for significant distance to the urban park was
more pronounced than for those not emphasising socialisation in their park visitation. Dade et
al. (2020) performed an extensive research looking at social interaction, amongst other cultural
ecosystem services, and different park attributes. While they similarly found indications that
park distance from home was negatively correlated with park visitations for those looking for
social interactions, park distance from home was more significantly negative for several other
activities, such as nature interaction and exercise (Dade et al., 2020), thus showing opposing
results to this research.
Those looking to socialise in an urban park preferred benches and bathrooms to be available,
and also considered a medium type of vegetation such as bushes attractive. Dade et al. (2020)
did not get a statistically significant relationship between park visitation for social interaction
and the presence of benches and bathrooms. The study by Oteros-Rozas et al. (2018) suggested
that those looking for social interaction in urban parks valued urban elements and
infrastructures, but did not specify which elements these were. The literature has not been able
to back up or oppose this study’s findings, although this seems to be related to either the lack
of statistically significant results or the lack of specific evaluation of urban (human) elements.
Vegetation has been more specifically researched. Dade et al. (2020) found that foliage height
diversity (the variation of canopy height in a space) had no significant effect on those looking
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for social interaction, but that grass cover and tree cover were slightly negatively correlated
with park visitation. That grass cover is indicated as being a negative feature, may indicate a
need for paths. Oteros-Rozas et al. (2018), however, found that the group focused on social
activities was attracted to trees and managed grass. Complementary, Yang et al. (2019) found
that social activities are facilitated by well-maintained grass areas, but also noted that other
activities are better facilitated by grass, such as resting, experiencing nature, and enjoying the
aesthetics.
6.3.3 Aesthetics
Both the cluster considering aesthetic value important and those not specifically looking for
aesthetic value from an urban park, perceived intense crowding to be a negative feature.
Furthermore, both clusters considered significant distance to make urban parks less attractive,
though results were more confident for those valuing aesthetics. Fagerholm et al. (2019) found
that for the service of aesthetics, distance from home was often a good indicator. This is most
likely due to the type of greenspace found more in the peri-urban environment, where there is
more space for a natural environment and human influence may be lacking, rather than in the
urban environment. However, when the choice is only between strictly urban parks (and not
those in peri-urban or rural areas), given all else equal, this may not hold true, as found by this
research.
Attributes more likely to make a difference for aesthetics for similar urban parks, would be
regarding the vegetation and pathways. Interestingly, this research yielded no statistically
significant results for those in the aesthetics cluster regarding vegetation or paths. However, for
those not necessarily valuing the aesthetics, shrubbery was found to be the preferred urban park
attribute. In literature, aesthetics as a cultural ecosystem service is often quite clearly connected
to environmental preferences. For example, Conedera et al. (2015) found that vegetation is
especially important to aesthetic value for women and elderly. Irvine & Herrett (2018) found
that in particular heterogeneity of vegetation is important to aesthetic value. Multiple papers
agree that a combination of high and low vegetation is important, rather than only high
vegetation such as trees (Southon et al., 2017; Wen et al., 2018; Baumeister et al., 2020).
Naturalness, experienced from vegetation heterogeneity, with open views was preferred in the
studies of Mitchell et al. (2004), Vecchiato & Tempesta (2013), and Artmann et al. (2017), in
particular for elderly.
6.3.4 Cultural heritage
Both groups perceive intense crowding negatively. Neuts (2016) found that, in the case of the
historic centre of Antwerp, some crowding could increase the attractiveness in a culturally
significant space, but that extreme crowding seriously affected the users’ willingness-to-pay
(WTP, an economic expression of utility).
Those who considered cultural heritage an important ecosystem service of urban parks, had a
more statistically significant negative perception of significant distance than those who did not
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value cultural heritage as important for urban park visitation. While this could make sense based
on someone’s culture being strongly connected to their immediate surroundings, Fagerholm et
al. (2019) found that distance from home was positively related to the ecosystem service of
cultural heritage, perhaps hinting that cultural heritage could be a service more often related to
large-scale (national) culture, rather than small-scale (urban environment) culture.
Those who were not considering cultural heritage an important ecosystem service of urban
parks considered practical facilities, such as benches and toilets, to enhance the attraction of the
park. Furthermore, bushes came forward as the most appealing vegetation. For those valuing
cultural heritage as an ecosystem service of urban parks, the results of these two attributes were
not statistically significant. Both Baumeister et al. (2020) and Oteros-Rozas et al. (2018) found
that man-made structures, including specifics such as sports facilities (Oteros-Rozas et al.,
2018), improved urban parks for cultural heritage as an ecosystem service. Furthermore,
Fagerholm et al. (2019) and Oteros-Rozas et al. (2018), found that vegetation affects the
attraction to a park for cultural heritage purposes, with Oteros-Rozas et al. (2018) finding that
trees, shrubs, as well as grassland had a positive effect. Thus, there is evidence in the literature
that for people looking for the service of cultural heritage, certain facilities are important, as
well as a combination of different vegetation types.
6.3.5 Spiritual value
Both clusters perceived intense crowding and significant distance negatively. However, due to
a lack of literature focusing on the topic of green space attributes and the ecosystem service of
spiritual value, these results cannot be compared to existing data.
Other than that, the two clusters showed some interesting differences. For the cluster not
prioritising spiritual value, medium distance was also already perceived negatively, while for
the cluster looking for spiritual value, no statistically significant results were found.
Furthermore, practical facilities make an urban park more attractive for the cluster not
specifically looking for spiritual value, as well as bushes as vegetation, while no statistically
significant results regarding these were found for the cluster looking for spiritual value.
However, multiple sources in the literature did find that people looking for spiritual value in
urban parks consider man-made facilities important, such as parking sites, (historic) buildings,
historic squares, roads/streets, and sports facilities (Baumeister et al., 2020), and both OterosRozas et al. (2018) and Ridding et al. (2018) found that an urban feel, the presence of humanmade infrastructures, and a historic touch were important for fostering a sense of spirituality in
a park. Thus, while a distinction has come forward between the non-spiritual and spiritual group
in this research study, the literature shows that this difference may not be proven.
For the cluster finding importance in the spiritual value of an urban park, the combination of
bushes and trees makes it more attractive. This is in line with most of the literature. Baumeister
et al. (2020) found that forest edges and tree height were important to those looking for spiritual
value. Furthermore, Irvine & Herrett (2018) and Oteros-Rozas et al. (2018), both found that
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trees are important to spirituality, as trees are often found to be linked to being central to finding
the connection to spiritual entity or entities in an environment with natural elements, such as an
urban park (Irvine & Herrett, 2018). As a section of cultural ecosystem service seekers, spiritual
value seekers are a group of people to specifically value higher and more obvious vegetation
such as trees, both in this study and in the literature.
6.3.6 Exercise
This research found that both the exercise and non-exercise clusters perceived intense crowding
negatively. Stigsdotter and Grahn (2011) found, too, that the exercising public considered
serenity or quietness important, although it was not considered the most important factor, and
other clusters of services found more value in non-crowded spaces. Furthermore, both clusters
also perceived considerable distance negatively, although this was more true (i.e. greater
statistical significance) for the non-exercise cluster. Logically, this could be because those
already looking to exercise in an urban park, may count the time and effort to reach the park as
exercise, too. However, Dade et al. (2020) did find that distance from home was a negative
factor for those looking for exercise as an ecosystem service, more so than for those looking
for relaxation, for example. Yilmaz et al. (2017) also concluded that proximity to green space
is important to conducting physical exercise in that green space. Contrastingly, De Valck et al.
(2016) found that those looking for exercise were more than willing to travel long distances, as
well as finding that nature in highly populated areas for the purpose of exercise, were considered
substitutional, or lacking uniqueness. As a result, the exercise group showed more willingness
to travel further for a natural environment to exercise in.
While no statistically significant vegetation-related results were found for the exercise cluster,
the non-exercise cluster considers that bushes make an urban park more attractive. In the
literature, it is also clear that exercise clusters do not have strong or consistent preferences for
the vegetation present in parks. Dade et al. (2020) found slightly positive results for foliage
height diversity (the variation of canopy height in a space), but slightly negative results for tree
cover. These results were only different from the socialising group, whereas they were not
statistically distinguishable from the other cultural ecosystem service groups (Dade et al.,
2020). Hegetschweiler et al. (2017) found some support for exercisers preferring lower
vegetation. Stigsdotter and Grahn (2011) also found that vegetation mattered to people looking
to exercise in parks, in terms of diversity and density, but not differing much in importance to
other ecosystem services, thus enforcing the indications that those looking for exercise as a
service may not have a strong vegetation-related preference in urban parks.
While this research yielded no significant results regarding the park’s internal accessibility (i.e.
the types of paths), Dade et al. (2020) and Hegetschweiler et al. (2017) both found that
accessibility matters strongly to the service of exercise. Hardscape seems to be a point of
appreciation for the exercise cluster.
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6.3.7 Relaxation
Both the relaxation-focused cluster and the cluster not focused on relaxation perceived intense
crowding negatively. However, medium crowding, while expected to be negative for the cluster
looking for relaxation, was only found to have a statistically significant negative effect on a
park’s attractiveness for the non-relaxation cluster. Stigsdotter and Grahn (2011) found that less
crowding was certainly most important to those looking for relaxation, than for those looking
for other services.
Both the clusters perceived significant distance as a negative attribute to an urban park.
Amongst several services, Dade et al. (2020) found that the relaxation group was amongst those
least negatively affected by distance. Yilmaz et al. (2017) similarly found that green space
proximity was least important to those seeking relaxation.
Unique to the relaxation cluster was that a large-sized park was considered to be attractive. The
results of Dade et al. (2020) back this finding; however, that study also found that other services
considered the size of a park to be a positive attribute. Similarly, Stigsdotter and Grahn (2011)
found that space was important for relaxation, and again also important for the other services.
It may be that park size, while important to many cultural ecosystem services, is particularly
important for those seeking relaxation.
More significant results arose for the group not focused on relaxation. For example, practical
facilities, such as benches and bathrooms, made an urban park attractive, but comfortable
facilities, which includes cafés, were perceived negatively. No statistically significant opinion
was found on these attribute levels for the relaxation-seeking cluster. Dade et al. (2020) found
that amenities are positively associated with relaxation as a service, but it does not statistically
differ in results from most of the other services. A wide dirt path was perceived negatively by
the non-relaxation cluster, but there was no significant indication of which path was considered
to be attractive. It was found in literature that some sort of access matters to relaxation-focused
people, but to the same extent as to those looking for other services (López-Santiago et al.,
2014; Dade et al., 2020). Lastly, bushes made a park attractive to the cluster not focused on
relaxation. Compared to some other services, there is little support in literature for relaxation
and preferred vegetation: Dade et al. (2020) found very few significant results, and
Hegetschweiler et al. (2017) similarly lacks strong findings, except that diversity is important.
While there seems to be a lack of statistically significant results in this research for the
relaxation cluster, it has also given new insights on how there might be much more of a
difference between relaxation-seeking people and people seeking other cultural ecosystem
services, than previous literature has found.

6.4 Limitations
While the research was performed to account for as many factors as possible, some limitations
in the methods, and in the performance of these, were found. For example, the final data that
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could be used as input for the statistical analysis, relied on only 86 respondents (after accounting
for response behaviour and ineligible postal codes). Furthermore, Table 11 in chapter 5.3.1
shows that the respondent pool was predominantly female, and the average age was low, thus
not taking into account the elderly community. This is also relevant to the presentation of certain
attributes. First of all, while photographs are a common way to represent unlabelled
(fundamentally similar) choices, there is room for (mis)interpretation. Furthermore, a concept
like distance can mean different things to people with different capabilities. To try and take this
into account, the used levels (5, 15, and 25 minutes) were relatively far apart in order to provoke
a reaction. However, given that the average age was low at 33 years old, such attribute could
have a different effect if older respondents had been included. Lastly, it is important to mention
that this method is based on stated preference, meaning that the research accepts the
respondent’s words rather than actions (revealed preference).
In terms of interpretation of the data, the fact that the K-means clustering did not produce very
viable results was problematic in the sense that it forced the research to cluster based on the
individual cultural ecosystem services instead. Looking at one service at a time excludes the
idea that people can be part of more cultural ecosystem service groups (i.e. someone falling in
the socialisation cluster, can also fall within the relaxation cluster). Thus, the research was not
able to look at the combined effect of different cultural ecosystem services on people’s urban
park attribute preferences.
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7. CONCLUSION

7.1 Scientific objective and main research question
Increasing densification and greying of the urban environment is threatening the quality of life
in cities. Green space can provide solutions to the challenges that urban dwellers face. The most
dominant urban green space planning approach is top-down and links green space attributes
directly to expected health and wellbeing effects. However, it was found that research is not
conclusive about these links. Thus, a new approach is suggested, that links health and wellbeing
effects to cultural ecosystem services, and that identifies certain green space attributes to
fostering those services. The scientific objective that this paper attempted to fulfil was to link
cultural ecosystem services to specific urban green space attributes by quantifying the attribute
preferences of people looking for specific (sets of) cultural ecosystem services. The main
research question was: Which attributes of urban green space are needed for the delivery of
different cultural ecosystem services?

7.2 Answer to the main research question
To answer this question, a list of cultural ecosystem services and urban green space (here: urban
park) attributes was compiled from a systematic literature review. Subsequently, a survey was
created to collect information on which cultural ecosystem services people were looking for,
and included a choice experiment in which urban green space attributes were shown in a park
setting, with varying levels. This survey was spread amongst residents of the city of Utrecht in
the Netherlands. The collected surveys provided the data from which cultural ecosystem service
clusters were made. For each of the clusters, the preferences in urban park attributes could be
revealed (by using a multinomial logit model).
Those looking for socialisation need a park close to home, and not overly crowded. However,
existing literature suggests that some level of crowding is necessary. Medium height vegetation
such as bushes is preferred by the people looking for this service. Practical facilities, such as
benches and bathrooms best serve those looking to socialise. Furthermore, existing literature
suggests that a careful consideration of grass-to-path ratio is important, as both foster
socialisation in their own way.
An urban park that fosters the service of aesthetics needs to be close to the user, as well as avoid
intense crowding. Furthermore, existing literature has found that diversity in vegetation height
matters to those looking for aesthetics in a park. This is called heterogeneity of vegetation.
However, such a park should also allow for open views.
A park nurturing cultural heritage cannot be a far distance from the user, and cannot be
overcrowded, or else the users are deterred. However, existing literature shows that there is a
difference in local cultural heritage and national cultural heritage that is not clearly
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distinguished in this or other research, which could have an effect on the results regarding
distance from home. In existing literature, it has been found that man-made structures increase
the cultural value of a park, as well as a combination of trees, shrubs, and grass.
Those looking for spiritual value are deterred from using a park further from home and a park
that is overcrowded. Furthermore, this research found that higher canopy vegetation is
preferred, which is a finding also expressed in existing literature. Existing literature explains
this through the idea of trees being a connection to spiritual entities.
An urban park fosters exercise when it is not intensely crowded, but there are indications that
the distance from home can be a bit further than for the other cultural ecosystem services. While
existing literature indicates that there is no consistent preference for vegetation, paths as part of
overall accessibility is strongly related to the fostering of exercise in an urban park. Especially
hardscape is of importance for this service.
Relaxation is encouraged in a park close to home, with little crowding. This can be achieved
through another preference of relaxation-seeking people: a large-sized park is preferred.
Existing literature has found that a large-sized park is indicative of having space to oneself.

7.3 Recommendations for future research
This research found that spiritual value and cultural heritage are hard-to-research topics, as they
are very unique to individuals. Regardless, those cultural ecosystem services are in need of
more research, especially when linking them to attributes of urban green space. Moreover, if a
similar research is undertaken in the future, it is recommended to increase the sample size, and
to implement more questions in a survey to really understand the services that people are
looking for in more detail.
Furthermore, it should be more attempted in current research to create clusters with multiple
cultural ecosystem services, since it is not realistic to cluster services in an exclusive manner.
It is highly likely that a combination of different needs in services drives the preferences in
green space attributes.
As this was a stated preference research into urban green space planning, it would be of high
interest to take a revealed preference approach. For example, people’s current use of existing
urban parks in one city can be assessed, and those urban parks can be analysed on their
attributes. Subsequently, attribute preferences for different cultural ecosystem service groups
can be extracted from performed usage rather than reported usage. This would require not only
a well-varied selection of urban parks, but also a large and diverse sample of people.
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7.4 Recommendations for urban (green space) planners
The inclusion of ‘planning for the wellbeing of people’ in this research pushes the idea of
connecting users and planners, by creating urban green space directly informed by which health
and wellbeing benefits (cultural ecosystem services) the users are looking for. Urban green
space should be planned primarily to accommodate the activities that provide these benefits.
Planners need to map out health and wellbeing needs of urban citizens, and provide a green
space near them that fosters activities that lead to these health and wellbeing needs. Planners
need to understand what type of space would maximise people’s well-being, therefore tailoring
urban green spaces on local. For example, if planners find that the local residents are looking
for a space to relax, an easily-accessible, nearby park of considerable size may provide this. If
inhabitants of a particular area are looking to socialise, the surrounding area of the park must
attract some crowding, benches and bathrooms should be present, and the balance between
medium-height vegetation and paths should be a high priority. The specific suggestions in
chapter 7.2 may be useful for urban planners in the city of Utrecht, the Netherlands, but results
may be different for other cities. This paper attempted to define which urban green space
attributes attract which activities or services, but more research is still lacking. Urban planners
can thus work together with urban ecosystem service researchers to build a knowledge portfolio
on revealed preferences within already existing urban green space.
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9. APPENDIXES
9.1 English survey (version C)
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9.2 Dutch survey (version C)
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9.3 Creation of choice sets
Table 26. SPSS orthogonal design (CARD_ is the ID number assigned to the alternative).

Table 27. Randomised pairing of alternatives into choice sets, for three survey versions.
Survey version
A
B
C

Combination of blocks
1+3
3+2
2+1

Table 28. Final choice sets consisting of two alternatives each.
Choice set #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Left choice
(alternative #)
2
6
7
8
14
15
3
4
9
10
11
18
1
5
12
13
16
17

Right choice
(alternative #)
3
4
9
10
11
18
1
5
12
13
16
17
2
6
7
8
14
15

Survey
version
A
A
A
A
A
A
B
B
B
B
B
B
C
C
C
C
C
C
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9.4 Alternatives (English versions only)
Alternative 1

Alternative 2
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Alternative 3

Alternative 4
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Alternative 5

Alternative 6
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Alternative 7

Alternative 8
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Alternative 9

Alternative 10
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Alternative 11

Alternative 12

88

Alternative 13

Alternative 14
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Alternative 15

Alternative 16
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Alternative 17

Alternative 18
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