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Preface 

This research has been done as the final project of my Master in Urban Planning and 
Leisure, Tourism & Environment. This self written Master programme focuses on the 
planning processes, methods and techniques of leisure and tourism facilities in an urban 
context. A special focus is towards sustainable development, meaning that plans must meet 
human needs, and at the same time be able to benefit future generations and users in a 
social, environmental and economical way. By doing this research project, I have focused on 
quantitative research methods and skilis on a scientific level, while trying to stay in touch 
with the practical application of my research results. 

Data collection has been done in Melbourne, Australia for multiple practical and personal 
reasons. Because of the international focus of my Master programme, my wish to gain 
experience abroad formed the basis of conducting research in a different country instead of 
collecting data in the Netherlands. One of the cooperating researchers of a project called 
'Greenspace' is working in Melbourne as a Professor at the Marketing department of 
Monash University. Besides this, heisalso a former memher of the Urban Planning Group in 
Eindhoven. This provided the opportunity for a suitable research location, funds and 
professional supervision. A personal factor was that I had a long time wish to go to 
Australia; to go 'down under'. This research provided a great opportunity to learn, live and 
experience another university, another city, another culture, and another continent. 

I would like to thank the main contributors to this report and throughout the whole process 
of my thesis. First of all I would like to thank Prof. Harry Timmermans for providing me with 
the opportunity to complete my master thesis under his supervision within the Urban 
Planning Group in Eindhoven. My gratitude also goes towards Prof. Harmen Oppewal for the 
patience and guidance especially during the first months of my thesis, and for providing me 
with the opportunity to conduct this research in Melbourne. I would like to thank my two 
everyday supervisors in the Netherlands: associate professor Aloys Borgers and assistant 
professor Astrid Kernperman for their structured approach, their support and guidance 
during the choice model analyses and for their critica! revisions of this report. Last but not 
least, I would like to thank my family, friends and colleagues, in the Netherlands as wel! as in 
Melbourne fortheir support, motivation and necessary distractions during my thesis. 

Eelke de Rooij 

June 10, 2008 
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Summary 

We are losing contact with nature! The number of people living in urbanized areas has 
increased to unknown heights and wil! continue to grow. The stressfulliving conditions within 
this changing society have increased the development of some major 21st century diseases 
like depression and obesity. Within an ecological health perspective, health cannot be seen 
isolative of the physical and social environment, and pro-active health solutions to rising 
health care casts need to be found. The characteristics of our everyday environment play an 
important role in our mental states and levels of physical activity, which in turn influence a 
large part of our general wellbeing. The human-nature relationship seems to be vita! for a 
good functioning, and the benefits that nature provides can be used to imprave the quality of 
city life. As elements of our physical environment, parks play an essential role as sourees for 
everyday contact with nature. Park settings preserve nature as a valuable resource and at the 
same time stimulate physical activity, provide attention restoration and stress relief while 
improving the social capita! of users. Personal characteristics and the availability of park 
features are of influence on the usage of parks, and therefore on potential benefits that can be 
derived. In a sustainable salution towards health problems in urbanized societies, the 
planning of urban parks is an important aspect lnsight in the relationships between the 
perceptions of park features related to park usage is important to assist the development of 
healthy neighbourhoods. 

The goal of this exploratory research is to gain more knowledge a bout the valuation and the 
use of urban parks by residents living in the surrounding neighbourhood. A special focus of 
this research is on the usage of larger, district parks versus the usage of smaller, 
neighbourhood parks. Besides urban parks, usage and valuation of National Parks and other 
natura! areas outside of the urbanized area are taken into consideration. This has resulted in 
the following research question: "What are the injluences of distance, size and park 
features on the usage and valuation of a district park compared to neighbourhood parks 
by residents living in the surrounding neighbourhood?". To answer this question, data has 
been collected from 223 respondents, 15% of the notified households, living in South-Eastern 
suburbs in Melbourne, Australia. Three district parks are located within these suburbs, all 
different in history, size, location and park features. Thirty points were selected for 
distribution, stratified by a distance factor to the three district parks. The questionnaire 
addressed a braad range of questions about usage, perception, and valuation of the nearest 
selected larger park compared to (up to) two other urban parks the respondents were free to 
choose themselves. Data collection resulted in a total of 544 park observations, of which 250 
are observations of the three district parks and 294 of neighbourhood parks. 

Analyses of the data show that parks are frequently used facilities with differences between 
usage of and behaviour in neighbourhood and district parks. Neighbourhood parks are more 
aften visited forshorter visits to play with children or to walk the dog, whereas district parks 
are aften used by larger groups for socializing activities. Respondents either take the car or go 
on foot to getto a park Distance and travel time seem to influence park usage, with more than 
half of the visited neighbourhood parks within walking distance from the house. Parks are 
used for a multitude of recreational activities. Most popular are two farms of walking, going 
fora stroll or walking for exercise, foliowed by taking the children to play, sitting and relaxing, 
or walking the dog. As natura! places, the restorative effects of parks include tranquillity and 
scenic beauty. Besides proximity and accessibility, these two characteristics are aften 
mentioned as reasans to visit a park With a data-reduetion technique, dimensions on which 
people rate park features could be distilled from respondents' ratings on 19 identified park 
features. Four dimensions or components can be distinguished, and an interpretation of 
feature loadings shows that these can be labelled; nature, activities, maintenance and social 
events. Comparison of the park types on the component scores shows that district parks are 

(i j Page 



F i na l rep o rt 

significantly rated higher on the amount of natura! features, the opportunities to perfarm 
recreational activities and on facilities related to social events like barbeques or picnics. 

Subsequently, an extended multinomial logit model has been estimated to predict park 
visitation related to park features for different segments of visitors. This model calculates 
utilities people derive, based on a number of available alternatives in a choice set In reallife, 
this choice set consists of the number of available greenspaces an individual has in its 
residential area. The input in the choice model consistsof a number of park features, personal 
characteristics and interaction effects. The final model has been estimated with 43 parameters 
and shows that, overall, distance and size influence frequency of park visitation with nearby 
neighbourhood parks visited more frequently than more distant district parks. The inclusion 
of parameters measuring the effects of availability and substitution impraves the prediction of 
the model. Multiple district and neighbourhood parksin a choice set of a respondent raise the 
probability of park visitation. Moreover, for individuals having two neighbourhood parks in 
their choice set, the probability of visiting either one of these parks seems to increase even 
more. Parks with a higher score on the natura!, activities and social event component features 
are visited more frequently. From the model it becomes clear that both park types are used for 
active and passive recreational behaviour and different behaviours have effect on perception 
of its features, although respondents who walk for exercise seem to be frequent users of 
nearby parks with a large amount of natura! elements and recreational facilities. 

The model a lso shows that park choice, visitation frequency and valuation of park features are 
influenced by socio-demographic characteristics. People that are older, own a dog or have 
children are more frequent park users. Also individuals without a view of nature or those 
walking for exercise seem to derive usage benefits more frequently from the availability of 
parks in their neighbourhood. lt is important in park planning and management to makesure 
that park features match with the preferences of these segments. At the same time more 
insight needs to be gained in the reasans why other segments visit less frequently. Constraints 
like a lower income and lower mobility influence residential choice and possibilities for park 
usage as a recreational facility. As these constraints may restriet population segments who 
want to visit parks from doing this, planning and development of these neighbourhoods needs 
careful consideration. 

Green neighbourhoods with more parks seem to raise the probability of park visitation. In 
actdition it seems that a higher visitation frequency prediets a higher likeability and valuation 
of the park Frequently used neighbourhood parks are valued higher, for the household, while 
the larger, less frequently visited, district parks are valued higher on a neighbourhood and 
Southeast Melbourne level. Visitor satisfaction can be improved by raising the amount of 
natura! features, maintenance, and facilities provided for recreational activities. Respondents 
indicate that the number and variety of parks is a very important aspect of their 
neighbourhood characteristics; even more important than the view from their house. 
Neighbourhood satisfaction measurement show that respondents with a view of nature are 
more satisfied with their neighbourhood. 

With this field research in Australia, insight is gained in the evaluative process of park feature 
perception related to park usage and valuation for different segments within the population. 
With this infonnation, a model has been developed that prediets frequency of park visitation 
to support greenspace planning. Although some findings can be generalized, the data 
collection and model are context-depended. More longitude and cross-sectional research is 
needed to establish causa! relationships. This research shows that management of district 
parks is important, but as neighbourhood parks are more frequently used, they are just as 
important With a good planning and management of parks within our residential 
environment, stressful city lifestyles and a loss of conneetion with nature in our urbanized 
societies can be counteracted. Contact with one of our most valuab!e resources is regained. 
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Chapter 1 Introduetion 

Are urban parks relevantfor living in the 21st century? 

lt is argued that people and their leisure needs havechangedover the years. Two third of all 
Europeans will reside in towns or cities by the year 2030 (United Nations, 2008) and are 
more exposed to the stresses which come with urban life. Within this urban life, parks are 
sametimes viewed as optional amenities rather than as necessary components of the urban 
infrastructure (Ka plan & Ka plan, 1989). Through all new forms of media and entertainment 
in our Information Technology based society, vicarious leisure, such as being acted upon by 
television, narcotics or displays in a shopping mali, becomes a more popular leisure activity, 
especially for younger generations. Overall, people tend to spend more time inside 
buildings, and within built environments. Because of an increased mobility they tend to 
travel further out of the cityfortheir recreational and recuperative experiences. What is the 
role of urban parks in this context? 

First of all, not everybody is very mobile in contemporary society. Especially the elderly, 
younger and disadvantaged people are more dependent and thereby restricted in their 
movement patterns. With the aging of society at large, their interests are growing and need 
to be catered for as well. 
Secondly, vicarious leisure does not present the challenges which healthy leisure should 
provide, and is also positively related to the development of addictions. We need certain 
levels of arousal, challenge, complexity, stress, or stimulation to make us respond in ways 
that promate healthy growth and we also need the resources to have a reasanabie chance of 
dealing with such challenges. In short, healthy leisure involves acting rather than being 
acted u pon (God bey, 1997). To put a halt to the rise of 21 st century diseases like obesity, 
cardiovascular disease and depression less sedentary forms of leisure behaviour need to be 
stimulated. A study of Australian adults about watching television and physical activity in 
leisure time (Salmon, et al., 2000) shows that adults who watch more than four hours of 
television each day are more Jikely to be overweight, regardless of their physical activity 
levels. This suggests that in order to reduce the prevalenee of overweight and obesity we 
need to increase physical activity levels but we also need to reduce the time spent in 
sedentary (vicarious) leisure behaviours. Next to the design of positive environmental 
influences and attributes on physical activity it seems that leisure education and education 
for leisure can be a salution to stimulate healthy leisure behaviours. People should 
understand why this way of life is essential to their wellbeing and to the survival of society 
(Kelly, 1990). 
Third of all, if one looks more closely at the reasans why parks were created during the 19th 
and 20th centuries, for whom they were created and how they were used, a fuller 
understanding of their role in the pastand their relevanee today becomes clear. Parks were 
designed for a different age, but people and their leisure needs haven't changed that much. 
'Leisure' is a social construct which, in contemporary Western literature, is based on time 
off from work and other obligatory activities, set in a certain time and space, wherein one 
engages in an activity which provides a qualitative experience (Roberts, 1999). Leisure 
experiences are of an individual nature, but rewarding leisure should provide a qualitative 
experience of temporary escape from the strains and stresses of everyday life and work and 
enhance the self-being. Although more and more leisure services are becoming available 
because of the high demand on new experiences, urban parks still provide low cost 
opportunities for rewarding leisure experiences. 

Historie parks were designed to imprave the urban environment in many ways: financially, 
practically, physically and psychologically. lf one looks at the role of parks today one finds 
that all of these points are still as valid. In this respect urban parks and open greenspaces 
are of a strategie importance to the quality of life of our increasingly urbanized society. 
Farmer research has proven that there are lots of reasons, and more to be discovered, why 
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nature in everyday life, and therefore urban parks, are so important in our cities. They are 
the most readily available souree of nature for the majority of people living in urban areas. 
Parks serve as a resource for everyday contact with nature, providing benefits on individual, 
social, economical and environmental levels. Evidence shows that parks generate general 
impravement of health and wellbeing for instanee through providing restorative 
environments which reduce stress and develop positive moods. As a recreation facility their 
proximity stimulates physical activity within residential areas. And it seems that research in 
the field of physical activity and health has entered a new era, with parks and recreation 
having a crucial role to play (Sallis, Linton & Kraft, 2005). With this knowledge, we already 
got an answer to our question:yes, urban parks are relevantfor city life in the 21st century. 

But still the quality and quantity of parks in industrialized Western countries is diminishing. 
Parks need to become more on top of the politica! agenda and in order to accomplish this, 
cooperation between researchers, park managers and healthcare companies needs to be 
sought Within this cooperation, new questions can be answered and new policy measures 
can be taken to imprave the position of urban parks. What exactly is the function of urban 
parks, and how do they fulfil this function? Where are they supposed to be situated and 
what are they supposed to look like? The benefits that urban parks provide are of course 
most efficient with good planning, development and management. Public valuation about 
user's satisfactions and needs is important to urban management (Chiesura, 2004; Burgess 
et al., 1988). Same research about park usage and preferences has been done, but still more 
work is needed, and more insight needs to be gained to add to the existing knowledge in 
order for urban parks to become more of interest to the general public, governments and 
investors. With this exploratory research more knowledge is to be gained of the valuation 
and use of urban parks by people in surrounding neighbourhoods. The purpose is to 
determine the influence of park characteristics on its usage and therefore the benefits that 
can be derived. The goal is to develop a model that prediets park visitation based on its 
available park characteristics. 
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Outline 

The structure of this report is built up as shown in figure 1.1. After the introduction, chapter 
two starts with an overview of the literature and theoretica) framework of this research. In 
chapter three the research methodology is addressed, consisting of a description of the 
problem statement, the research area and the data collection methodology. Chapter four 
presents and discusses the results of the data collection, answering the research questions 
derived from the problem statement. After this, the results are used in chapter five to 
generate a model to predict park visitation frequency. Chapter six draws conclusions based 
on the literature and empirica) results and gives recommendations for further research. 

CHl 

CH2 

CH3 

Results 
CH4 

Model CHS 

Condusion CH6 

Figure 1.1 Structure of report 
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Chapter 2 Theoretica) framework 

In recent years the amount of research which has been done on greenspaces has increased. 
Desk research has been done on existing literature to develop a theoretica! framewerk for 
this research project. The results of this desk research are presented in this chapter. First 
insight is gained in §2.1 in the importance of environmental characteristics on health and 
wellbeing and the role of greenspaces and neighbourhood satisfaction. In §2.2 a closer look 
is taken to human-nature interactions. Same theories about this relationship (2.2.1) and the 
different benefits which nature provides (2.2.2) are addressed, foliowed by the different 
usages of greenspaces generating these benefits (2.2.3). Also the antecedents of park usage 
are taken into consideration, distinguishing personal and park characteristics (2.2.4). Ta 
conclude this paragraph, the history of urban parksis taken into short consideration (2.2.5). 
The literature review leads to the development of a theoretica! model as presented in §2.3 
and to conclude the chapter an overview of the implications of research in this field and 
what needs to be doneis given in §2.4. 

2.1 Environmental injluences on health and wellbeing 

Definition of health 

The traditional definition of health was limited to the absence of disease, vitality and life 
expectancy. Nowadays, we are shifting from a medica! model to a more holistic model of 
health and wellbeing, which emphasizes proactive health promotion and disease prevention 
strategies (Payne, et al., 1998; Godbey, 1997). This holistic model is in line with the 
definition ofhealth from the World Health Organization (WHO) which states that health is 'A 
state of complete physical, mental, and social wellbeing and nat merely the absence of 
disease ar infirmity' (World Health Organization, 1946). In this perspective, a linkage to 
health care services has been proposed - whether the existence of health benefits could be 
translated into reduced health care casts (Bright, 2000; Godbey, et al., 1998; Payne, et al., 
1999). Because of the overall aging of our society, due to the Baby boom generation and 
Jonger life expectancies, demands on the health care system wil! become even larger. 
Therefore, new pro-active solutions to health benefits need to be researched and 
implemented in order to deal with the increase in health care casts. 

Ecoloeical health models 

The holistic model of health is based on an ecological theory of public health. Ecological 
rnadeis posit that particular health behaviours are influenced by factors eperating at 
individual, soda!, cultural, and physical environmental levels and that these factors are 
likely to interact (Sallis & Owen, 2002). They refer to the environment as the space outside 
of the person which includes neighbourhood characteristics. This concept has emerged in 
response to a new range of health issues and problems. The WHO/World Bank report 
(Murray & Lopez, 1996) identified cardiovascular disease and paar mental health 
(depressions) as the two biggest contributors to disease by the year 2020. In Australia, 
depression casts the economy AUD $3.3 hiliion in lost productivity each year (Beyondblue, 
2004). There is also a growing interest in environmental attributes which can influence the 
conneebons between physical activity and decreases in obesity, which is an important 
health concern in the United States, Europe (Humpel, et al., 2002) and Australia (ABS, 2007). 
A Jack of exercise is among the top three modifiable risk factors for chronic disease and 
premature death (World Health Organization, 2005) and evidence shows that human 
contact with nature and parks can be a significant contributor to reducing premature death 
and disease in these areas (Maller, et al., 2002). For instanee a Danish survey on the use and 
evaluation of and preferences towards greenspaces shows that access to a garden ar short 
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distances to green areas from the dwelling are associated with less stress and a lower 
likelihood of obesity (Nielsen & Hansen, 2007). 

Urban environment & physical activity 

Stimulating health and wellbeing is an interest which urban planners and developers of 
public reereabon facilities, need to take into account as one of their main goals. Based on an 
ecological perspective, it is believed that the amount of adequate physical activity in daily 
life can be improved by the planning of the immediate residential environment of people. 
We are still in an early stage regarding the identification of relevant environmental factors 
that support physical activity participation and the development of methods to study 
environment-behaviour relationships (Titze, et al., 2005). But already several research 
projects indicate that good urban planning and nearby facilities have positive influences on 
activity levels. 

Variables which have been found by Bali, et al. (2001) to be correlates to physical activity 
participation include exercise equipment in home; features of the local neighbourhood, 
including convenient facilities; the presence of shops or parks nearby and a safe 
environment. Specifically, they found positive associations of environmental aesthetics, 
environmental convenience, and company or a petto walk with, with walking for exercise in 
the past 2 weeks. Those who reported low environmental aesthetics and those reporting 
low environmental convenience were bath 40% less likely to walk for exercise than those 
giving high ratings on these environmental variables. Convenient local facilities such as 
parks, cycle paths, and pleasant areas in communities may encourage more adults, including 
those with poorer physical and mental health to walk for exercise or recreation. A study by 
Booth, et al. (2000) found that for adults aged over 60 years, neighbourhood safety and 
access to local facilities were important predietors of being active. 

Findings of a review by Humpel, Owen & Leslie (2002) suggest five sets of environmental 
groupings which influence physical activity: accessibility of facilities, opportunities for 
activity, aesthetics, weather, and safety. For Australian adults, walkingis the most camman 
farm of moderate-intensity activity reported in population surveys (Australian Bureau of 
Statistics, 2000). Further Australian research by Humpel, et al. (2004) examined the 
influence of environmental attributes on different walking purposes. Results showed that a 
positive perception of aesthetics increases the likelihood for neighbourhood walking and 
those with a moderate perception of 'accessibility' are much more likely to do more walking 
for pleasure. Neighbourhood aesthetics also seem to influence running behaviour. A study 
from Titze, et al. (2005) on regular leisure-time running among wamen in Austria showed 
that there was an interaction between perceived health and the neighbourhood 
environment. Those who perceived themselves to be in poor health and had an unattractive 
neighbourhood were more likely to regress from regular running activities. 

In the Netherlands, Hertog, et al. (2006) monitored patterns of physical activity among 
residents of four Amsterdam neighbourhoods with differences in urban planning design. 
Results showed that although a high availability of car parking space has the highest 
(negative) influence in physical activity behaviour, facilities at neighbourhood level, routing 
and parking facilities are influential design attributes for stimulating physical activity. Van 
Lenthe, Brug & Mackenbach (2004) looked at the contribution of neighbourhood 
characteristics to the association between neighbourhood socio-economie environment and 
physical inactivity. Data collected in Eindhoven showed that although they were more likely 
to walkor cycle to shops or work, people in the most disadvantaged neighbourhoods had an 
increased probability of almast never walking, cycling and gardening in leisure time which 
was partly mediated by a poorer general design in these neighbourhoods. 
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Greenspaces. bealth & physical activity 

Although in most of the research described above the influences of greenspaces on physical 
activity are (in)directly included inthefact that they are settings for the described activities 
or that they provide higher neighbourhood aesthetic scores, some recent articles primarily 
focus on the relationship between these variables. A review of environmental correlates of 
physical activity and parks & recreation of Kaczynski & Henderson (2007) shows that there 
certainly is evidence of a positive relationship between these variables and a healthier 
community. According to them literature shows that trails, parks, open spaces, golf courses 
and natura! settings were more likely to be associated with physical activity than recreation 
centres, exercise facilities and sports facilities. 

Australian research suggests that providing individuals with greater access to greenspace 
and other recreational facilities may help to increase activity levels but does not guarantee 
greater activity. lt seems that access toa supportive environment must be complemented by 
strategies that aim to influence the individual and social environmental factors to support 
participation. And given the popularity of walking, it is recommended that greater emphasis 
be placed on creating streetscapes that enhance walking for recreation and transport (Giles
Corti & Donovan, 2002). Also better access to attractive, large public open space is 
associated with higher levels of walking. lt seemed that individuals who used public open 
spaces were nearly three times more likely than others to achieve recommended levels of 
activity. To increase walking, thoughtful design is necessary with the creation of large, 
attractive parks with facilities that encourage active use by multiple users (Giles-Corti, et al., 
2005). 

Results from an epidemiological study performed in the Netherlands showed that a high 
percentage of greenspace in people's living environment has a positive association with the 
perceived general health of residents (more than the degree of urbanity). This positive link 
was found to be most apparent among the elderly, housewives, and people from lower 
socio-economie groups (De Vries, et al., 2003; Maas et al., 2006). The findings of a Japanese 
cohort study (Takano, et al., 2002) suggest that living in areas with walkable 'green' streets 
and spaces positively influenced the mortality risk of urban senior citizens. An explanation 
for this finding, as suggested by them is that the availability of green streets and spaces in 
the close neighbourhood can induce walking outside of the residence. 

These research findings indicate several positive relationships between neighbourhood 
greenspaces, physical activity and health, but as Godbey, et al. (2005) state: 'more research 
is needed to show how environmental factors relate to physical activity in parks and other 
outdoor recreation areas'. According to The Dutch health Council (2004) it is not possible to 
conc!ude whether the availability of greenspace makes people healthier or whether the 
statistica! relationship is spurious and for instanee derived from a self-selection process 
where healthier people choose to live in green surroundings. As commented by researchers 
from the Vitamine G project in the Netherlands (Groenewegen, et al., 2006) this uncertainty 
with respect to the causa! status of variables will be common to almost all cross-sectional 
research. Repeated research over time is needed to establish causa! relationships in this 
area. 

Urban environment & nei~hbourhood satisfaction 

When it comes to general wellbeing of city residents, next to physical activity, satisfaction 
with their neighbourhood is important contributor. One of the most common interactions 
people have with their surroundings comes from the view from the window. Nature views 
play a substantial role in residents' satisfaction with their residential context. Research from 
KapJan (2001) about window views showed that views of built components detracted from 
residential satisfaction and Cooper-Marcus & Sarkissian (1986) point out that the primary 
basis for judgments of the attractiveness of the neighbourhood is what can beseen from the 
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window of one's home. In a study of elderly people living in either high-rise or garden 
apartments, Devlin (1980) found that those in garden apartments were significantly more 
satisfied with their housing than were high rise residents, and they cited proximity to nature 
as a primary souree of their satisfaction. Residentsof neighbourhoods with a higher amount 
of vegetation close by report Jower levels of fear, fewer violent behaviour and Jower crime 
rates, thus providing a safer feeling (Kuo & Sullivan, 2001). And to conclude, availability and 
quality of nearby greenspaces are important indicators of the satisfaction with 
neighbourhood greenspaces (Milieu en Natuur Planbureau, 2007). In turn, this satisfaction 
relates to their usage: people who are more satisfied with their neighbourhood, report a 
higher usage of nearby parks and natura! areas (Maat & De Vries, 2002). 

2.2 Human - nature interactions 

It is clear that people relate to nature, but an interesting question is: because of what? To 
use greenspaces as a potential health tooi, it is important to know and understand how and 
why humans derive their benefits from natura! settings. Since the 19th century parks, as 
natura! resources have become a vita! part of our urbanized societies. Because of their 
natura! aspect, parks provide several benefits for urban residents. These benefits can be 
placed under five braad categories: environmental, economie, physical, psychological and 
social (e.g. Driver, Brown & Peterson, 1991). Same benefits can be derived from the mere 
existence of a park (e.g. the rise of property val u es in the neighbourhood of parks or the 
ecological value as a habitat for species) and others can be derived from different usages of 
the park. Besides benefits which can be derived from visiting a park, other interactions with 
the natura! aspect of parks like viewing nature or just knowing that the park is there also 
provide important benefits. These different levels of interacting with parks can enhance 
wellbeing and produce positive health benefits for people. 

This paragraph touches upon theories and benefits relating to human-nature interaction. 
Also the different usages of parks related to derived benefits is further investigated, after 
which the history of parks as most readily available nature resource within cities is 
expanded upon. 

2.2.1 Theoriesof the human-nature relationship 

The most simple explanation of the human-nature relationship is that we are a part of 
nature (Maller et al., 2002) as with the development of human kind, the earliest habitat was 
within nature itself. Nowadays however, in the human construct of nature we aften place 
ourselves above nature, having control over our built and natura! surroundings and the 
animals living in it. There are a number of theories about the general human-nature 
relationship, coming from several research disciplines. Two of the most well known theories 
or approaches are distilled from the huge amount of literature. 

Biophilia Hypothesis 

The Biophilila Hypothesis has been developed by biologist Edward 0. Wilson (Wilson, 1984) 
and has been expended upon by many other researchers. It states that early in human 
history there was an evolutionary advantage in knowing about the natura! world which 
contributed to survival. The essential aspect is however that besides knowledge and 
attraction, respect for nature also contributed to survival (Kellert, 1997). Advocates of the 
theory say that humans' evolutionary heritage surroundings consisted of nature and its 
inhabitants which made human survival and existence possible. Because of this evaJution 
process, we have an emotional, physical en psychological affiliation with nature (e.g. Kellert 
1997). As there may be a evolutionary base for the positive adaptive responses of humans 
towards nature, also negative responses (biophobia) seem to exist. It is likely that these 
innate positive and negative responses to natura! elements and settings relate to the 
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chances of human survival (Ulrich, 1993). lt is also believed (e.g. Wils on, 1984; Kellert, 
1997) that modern city-life has caused a loss of contact with nature but residents still have 
an innate need for contact with nature as it may give meaning to human life, resulting in a 
greater health and wellbeing. As city life is a relatively short time span within the 
evolutionary period, adaptation of humans to this new environment might not have 
occurred yet, and therefore we are still influenced by our ancestry (Kellert, 1997; 
Heerwagen & Orians, 1993). Therefore, when given a choice, people prefer natura! 
environments to urban ones. 

Landscape preferences 

It has also been tested whether people from different cultures and backgrounds share 
certain landscape preferences or features. And it seems that people share an overall 
preferenee for natura! settings, which supports the Biophilia Hypothesis. For instanee 
Newell (1997) found in a cross cultural study about favourite places that the majority of 
people referred to natura! settings. Reasans given were 'to recharge, relax, safety or 
ecological reasons'. Also an universa! attraction for water has been established by multiple 
researchers (e.g. Ulrich 1993). Regardless of its background, the preferenee for water is 
evident from the popularity of houses near the sea, rivers, lakes or other water bodies and 
the high amount of tourists or day trip visitors to these areas for multiple recreational 
purposes. 

Landscape preferences also manifest themselves in the arrangement of natura! components 
within a setting. Many studies have found that 'savannah' or parklike scenes are among the 
most preferred landscapes (e.g. Kaplan, 1985). These scenes are relatively open but have 
some distinct trees forming a separate group or landmark Indications of the possibility of 
entering the setting, of acquiring infonnation (mystery) and of maintaining one's 
orientation (legibility) emerge as consistently vita] preferenee influencing attributes 
(Kaplan & Kaplan, 1982; Kaplan, 1985). 

2.2.2 Benefits of nature 

Parsons (1991) considers the stress associated with urban living a direct result of the 
unsuitability of urban environments as good habitat for humans. The features of urbanity 
known to influence stress include crowding, traftk, noise and air pollution. As more people 
will continue to live in urban environments, sustainable solutions are necessary to handle 
the increase of these stressors. Agenda 21 (UNCED, 1992) and other sustainable 
development agendas call for the public to think about appropriate land uses and future 
developments that do not campromise the health of the environment for future generations. 
Parks as community resources can play an important role in this sustainable solution. 
However, the dilemma is often on understanding the various sizes, types, and placements of 
open space needed to achieve a sustainable system rural areas are under threat of urban 
expansion (Nelson, 1992). Stressors need to he dealt with, and as nature provide a 
multitude ofbenefits, they are the most readily available sustainable salution to tackle many 
problems associated with urbanity. The amount of literature on the benefits of nature has 
grown enormously since the second half of the 20th century. Five broad beneficia! 
categories, also used by Bedimo-Rung, Mowen & Cohen (2005) can he distinguished, that 
will he further investigated; psychological, physical, social, environmental and economical. 

PsycholoJi:ical benefits 

Much of the effects-of-nature research by KapJan & KapJan is based on the proposal that 
exposure to the natura! environment helps to maintain or restare the capacity to direct 
one's attention, in other words, to focus or concentrate (Kaplan & Kaplan, 1989; Kaplan, 
1995). This theoretica! perspective is rooted in the work of William }ames (1980) who 
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proposed there are two types of attention, directed or voluntary attention and involuntary 
attention. The first requires effort to focus at the taskat hand. Prolonged periods of required 
directed attention use result in mental fatigue or directed attention fatigue, which is 
characterized by having difflculties focusing on tasks, feeling irritable, and being easily 
distractible. KapJan & KapJan (1989) have suggested that four characteristics are necessary 
for an environment to facilitate recovery from directed attention fatigue and the restoration 
of attention, which are: fascination, being away, extent, and compatibility. Without further 
expanding upon these characteristics here, they argue that these four elements are most 
commonly found in natura! settings. Because of this, nature proves to be the most reliable 
souree of mentally restorative experiences. 

Nature also has a significant influence on the psychological development of children. 
Children's healthy social and cognitive development requires sufficient quantities of play 
and access to adults. Of the various farms of play, creative play has flexible participation 
rules and is open-ended, may be the most beneficia!. The study of Taylor, et al. (1998) 
provides systematic evidence that the amount of vegetation in outdoor spaces is related to 
both the amount ofplay and the kind ofplay in which children engage in those spaces. There 
was more play and more creative play in spaces that have more trees. Children also have 
double the access to adult attention when higher levels of vegetation are present. 

Physical 

Contact with nature has a positive effect on immunity (Parsons, et al., 1998) and certain 
cardiovascular functions. Some physiological effects of viewing nature for instanee include a 
reduction of heart rate and muscle tension as wel! as a lower blood pressure (e.g. Ulrich, et 
al., 1991; Kaplan, 1992). These physiological effects, influence the physical states of 
individuals as they increase wellbeing and decrease the chance of for instanee 
cardiovascular disease. As became clear from §2.1; the presence of greenspace in the 
neighbourhood can stimulate physical activity and therefore provide physical benefits. But 
the impact of activities undertaken in parks related to physical benefits needs further 
investigation (Bedimo-Rung, Mowen & Cohen, 2005). 

Social 

Parks provide a meeting place where people can develop social ties and a setting where 
healthy behaviour is modelled (Bedimo-Rung, Mowen & Cohen, 2005). In Australia for 
instance, barbequing in the park is one of the main social activities undertaken within 
almast all families or friend groups. lnteracting with nature can promate a sense of 
community and foster a sense of belonging (Maller, et al., 2002). Coley, et al. (1997) found in 
a study of two public housing developments in Chicago that natura! landscaping and spaces 
with trees attracted larger and more mixed groups of people than did spaces without 
nature. Enhancing the social interactions between individuals in a community can also 
enhance social capita!; the relationships among people that facilitate productive activity, like 
'Friends of Parks' groups. 

Contact with nature can also provide several benefits for new migrants. lt can foster a sense 
of identity and ownership, and provide a sense of integration rather than isolation (Wong, 
1997 in Rohde & Kendle, 1997). And also nature in high density urban living can reduce 
vandalism, violence, and reduce crime rates, which results in a positive impulse of social 
interaction within the neighbourhood (Kuo & Sullivan, 2001). 

Economie 

The economical benefits of urban nature are more indirectly noticeable. Crompton (2001), 
states that parkland increases the value of adjacent and nearby residential properties, and 
thereby makes good economie sense in comparison to the casts of development and 

22J Page 



Fi nal n ·p o n 

infrastructure. Several Dutch studies have also indicated that real estate prices rise as they 
are in close proximity of nature and water bod i es (e.g. Luttik, 2000; Luttik & Zijlstra, 1997; 
Visser & Van Dam, 2006). 

Zooming in on the effects of types of greenspace, research shows that small scale open space 
may have significantspillover benefits to adjacent neighbourhoods (Gobster, 2001) and the 
larger community and ecosystem (Correll, Lillydhal & Singell, 1978). lt also seems that 
proximity to a larger district park is positively related to property value (Hammer, et al., 
1974). As a green environment enhances the overall appearance and liveability of a 
neighbourhood or city, it can also be used as a tooi for city marketing and to attract 
businesses. 

Environmental 

Parks as ecosystems, play a role in preserving and purifying the environment. Cities are 
polluted heat generating islands on the earths' surface due to human inhabitation. Trees in 
urban areas play a crucial role in reducing the negative impacts of this pollution due to for 
instaneetheir role in reducing air pollution by absorbing and storing pollutants and thereby 
removing them from the atmosphere. Trees also moderate temperatures by providing shade 
and coolness (Nowak, 1998) and thereby alter the energy usage of buildings. They filter 
noise and wind (Chiesura, 2004) and stabilize microclimates. Besides all these pollution 
reducing properties of trees, parks arealso important resources or homes for city wildlife. 

2.2.3 Park usage 

Active participation 

As natura] environments are preferred above built ones, being in nature has beneficia] 
effects on individuals. It depends however, on how the setting is used, what benefits can be 
derived. Godbey, et al. (2005) indicated that at least half of the activity occurring in parks is 
physical, including walking, biking, individual sports and team sports, but parks are visited 
for other health-related issues as well, which don't necessarily require a high level of 
physical activity. For instanee Orsega-Smith, et al. (2004) reported that older adults used 
park based leisure as a way to imprave moods, reduce perceived stress and enhance their 
wellbeing. Nettieton (1992) reviewed some literature descrihing positive emotional states 
arising out of time spent in a natura] setting resulting from the return to a more slower 
sense of time. Restorative functions of being in nature also become visible as a lot of people 
go for a walk to clear their heads or 'get some fresh air' during work or other demanding 
tasks. 

When in a natura] area, the duration of stay seems to influence the beneficia) aspect. 
Interviews of nature recreationists revealed an interactive effect length of stay in the park 
and stress (Huil & Michael, 1995) or blood pressure (Mowen, 2003). The Jonger 
respondents stayed, the less stressed they became and the Iower the blood pressure. A field 
survey which compared restorative effects of visiting an urban forest and a city park in 
Zurich, Switzerland (Hansmann, et al., 2007) showed that respondents reported less stress 
and headache levels, and a more well-balanced feeling after visiting either of these natura] 
areas. Also in this study a Jonger stay seemed to increase the positive effects and more 
physical activities (e.g. jogging, playing baH) showed significantly higher improvements than 
those engaged in Ie ss strenuous activities (e.g. relaxing or strolling). 

Many benefits related to park use however are also derived from the act of recreation itself. 
But besides recreational behaviour being beneficia] in itself, a park setting can contribute to 
some particular benefits related to performing the activity in that setting. To illustrate this, 
for example Hartig, et al. (1991) found that mental fatigue was most successful relieved by a 
walk in the park, compared toa walk in an urban settingor relaxing in a comfortable chair. 
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And even so, recreation in natura! settings becomes more and more important, as most of 
our Jives are dominated by indoor activities. 

The restorative qualities of nature are a!so very much apparent in an activity undertaken by 
people in all cultures; gardening. Gardening provides several psychological and physical 
health benefits. Lewis (1996) has indicated that plants have healing effects via two modes: 
observational and participatory. The last one occurs when a person is responsible for the 
nurturing of a plantor garden. Being responsible at a more intimate level is a very intensive 
psychological experience than can be gained by observational qualities of plants (Lewis, 
1990). Peacefulness and tranquillity are the most cited beneficia! aspects of gardening 
(Ka plan & Ka plan, 1989). The importance of health benefits of gardening in relation to parks 
is apparent when 'Friends of Parks groups' are considered (Maller, et al., 2002). Memhers of 
these groups volunteer to restare and rehabilitate parks and reserves by performing 
maintenance activities. 

Besides gardening and duration of stay also frequency of visit to a park is expected to 
influence levels of experienced stress. Results from a study by Grahn & Stigsdotter (2003) 
suggest that the more aften a person visits greenspaces, the less stressed he or she will be. 
However, the use of greenspaces cannot explain all the effects they have on health, and it is 
suggested that the benefits of greenspace are only partly derived from 'forma! visits' to 
these areas (Nielsen & Hansen, 2007). 

Observin~: 

Considerable empirica! and theoretica! evidence shows the positive effects that viewing 
natura! scenes can have on human health. People enjoy 'passive aesthetic enjoyment', that is 
they like to look at (urban) greenspaces rather than use them more actively (Schroeder, 
1989). Schroeder argues that these less active uses are the most important benefits of parks. 
Seeing nature is important to people and it is an effective means of relieving stress and 
improving wellbeing (Leather, et al., 1998; Lewis, 1996) Results of a popular study by Ulrich 
(1984) about the view from the window of patients reeavering from surgery shows that 
people looking out on natura! scenes had shorter postoperative hospita! stays, needed fewer 
painkillers and reported more positive conditions. Furthermore, a study by Heerwagen & 
Orians (1986) compared the preferences of office workers for visual décor in windowed and 
window-less offices. Findings showed that people who worked in offices without windows 
were four times more likely to choose pictures of natura! scenes than those who worked in 
offices with windows. Observing nature takes place in a variety of settings, from viewing 
nature through a window, to viewing it during movement A natura! view while driving was 
empirically tested in a study by Parsons, et al. (1998) and seemed to provide more stress 
relief and immunization to further stressors in contrast to artefact-dominated raad views. 
Viewing nature has positive health effects as it facilitates stress recovery, impraves 
psychological states, productivity and concentration. From these and other findings it is 
clear that visual access to nature in urban settings should be taken into account and give 
appropriate priority when planning urban areas (Maller, et al. 2002; Maller, et al. 2005). 

Conceptual importance 

Next to the more researched interactions of active participation and observing greenspaces, 
another level of involvement is determined: conceptual importance. The conceptual level is 
related toone's knowledge and imagination, even in the absence of the physical setting itself 
(Kaplan, 1984). lt can be experienced and called upon every moment of the day at every 
place in the world. This more conceptual encounter with nature can keep one in contact 
with things fascinating and engaging in their absence. Even the thought of planning one's 
gardening activities or thinking about the walk through the park they last made can permit 
the mind to wander to a situation that is coherent and whole. Research by KapJan (1980) 
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has proven that the knowledge that a park is available is in itself a souree of great 
satisfaction for people. This shows that even non-users of parks can derive important 
benefits from them. lt is just as important for many people to have the park there as a 
resource as it is to partake of it physically. The enjoyment and satisfaction which a park 
provides cannot possibly be assessed by a user count. In the post-design evaluation of a park 
in Michigan, it seemed that although the satisfaction of 'having it there' was greater for those 
who used it more often, this was the souree of greatest satisfaction for users and nonusers 
alike. In actdition to such enjoyment there is even the more vicarious satisfaction of 
recognizing that the city has provided such a place and of knowing that the park is there 
should one want to visit it (Kaplan, 1980). In an entertaining fashion, Frisbie (1969) 
examines ways in which different kinds of involvement can be found in the nearby natura! 
environments. He suggests that knowied ge of the habitat and a recognition of the possibility 
of dangers within a planned activity in the great outdoors, are important elements in 
achieving the restorative benefits of the local 'wilderness'. The experiences of nature he 
describes are intensified by knowledge; much of it sterns from the stories one tells oneself. 
Other research which supports the conceptual importance of nature is from Cordell, et al. 
(1998). People from the USA we re asked a bout the importance of various benefits or val u es 
from wildemess protection. Results showed that 'knowing it exists' contributes to their 
values associated with it. 

With all levels of involvement (active, observing, conceptual), natura! elements found in 
parks have the capacity to hold one's attention and to provide a strong sense of 
organization. The possibility for both effortless attention and coherence to be called upon 
simultaneously is a powerful benefit available in the context of nature. The effect of the 
content and process is likely to be greatest where interaction with nature is possible at 
several levels. This is relatively easy, as even a neighbourhood walk can call upon both 
active involvement and opportunities for noticing and observing (Kaplan, 1984). 

2.2.4 Antecedents 

lt is clear that different parks usages demand different park characteristics. Although some 
benefits are general and can therefore be derived by everyone, differences in preferenee 
exist between different user groups. It is essential for those whomanage and plan inner city 
parks to be aware of the features users are interested in and regard as important. Those 
who manage and plan outdoor recreation facilities like parks should have the long-term 
objective ofmaximizing the benefits that can be derived from it. 

Besides being aware of existing preferences, harriers and constraints to park use also need 
to be clarified. Insight herein can help imprave the management and supply of recreation 
and park services increase participation levels (Kay & jackson, 1991). Leisure constraints 
have been characterized as inhibiting "people's ability to participate in leisure activities, 
spend more time doing so, to take advantage of leisure services, or to achieve a desired level 
of satisfaction" (Jackson, 1988) while harriers are defined as "any factor which intervenes 
between the preferenee for an activity and the participation in it" (Crawford & Godbey, 
1987). Barriers do not necessarily stop individuals from participating in a certain activity, 
but they influence their participation level. The hierarchical model of leisure constraints as 
been introduced by Crawford, Jackson and Godbey (1991) makes a useful distinction 
between three types of constraints. 1) Intrapersonal constraints: psychological conditions 
that are internal to the individual, such as personality factors, attitudes, and self-efficacy 
levels. 2) Interpersonal constraints: the lack of interaction with others such as family 
memhers or friends. 3) Structural constraints: external factors like the Jack of opportunities, 
or costs of activities. 
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There are eertaio known antecedents which influence preferences, behaviours in and 
(harrier to) usage of parks. In this, two ma in categories can be distinguished, namely 
personal and park characteristics. 

Personal characteristics 

A number of known socio-demographic characteristics can influence park use. Although 
these characteristics cannot be influenced by park managers and developers, knowing them 
is very important By knowing eertaio preferences for or constraints to park use related to 
personal characteristics, park features can match with the needs of different user groups 
and harriers or constraints can be minimized. Also with the development of greenspace 
within new residential zones planned for certain lifestyle groups, park planning can be 
matched with preferences of future residents. Farmer research shows that for example age, 
ethnicity or race, gender, household characteristics and socio-economie status can influence 
outdoor recreation and park use. 

A ge 
Besides age being an indicator for the support of additional parkland, it also seems to be an 
important factor influencing preferences for and usage of park settings (Payne, et al. 2002). 
The age of 50 years has been used in previous studies to differentiate between younger and 
older adults (Payne, et al. 1998). Payne, et al. (2005) state that older people seem to prefer 
the recreational characteristics of parkland above the conservation property and they seem 
to be more frequent non-users. Besides this, they mostly seem to visit parks tagether with 
family and friends. In contrast to research findings indicating elderly as having a higher 
probability of being non-users, Payne, et al. (1998) found that the majority of individuals 
above 50 make use of local parks and recreation services. But ageing can cause individuals 
to experience more physical harriers for instanee through diminishing physical abilities 
which limits getting to a park As leisure activities are important for the older generation, 
enhancing wellness and preventing isolation, they farm a target group for parks and leisure 
facilities (Tinsley, et al, 2002). 

In general there are several studies which conclude that as age increases, participation in 
leisure activities decreases (Payne, et al, 2002). Kernperman & Timmermans (2006) argue 
that there are multiple user segments to be found among the older population. Their 
analyses of data collected in Eindhoven, The Netherlands show that age significantly affects 
park choice behaviour. Four segments of older user groups could be defined which differed 
in their park usage: active health oriented users, active socially oriented users, passive local 
users, and moderate users. They also found that the youngest segments (up until44 years of 
age) seemed to be less frequent park visitors than the older segments. 

Socio-economie status (SES) 
Several researches have investigated the influence of a lower socio-economie status, related 
to park use and preference. A low socio-economie status usually relates to eertaio personal 
characteristics like income, education, residential location and occupancy. Scott & Munson 
(1994) found that iocome was the best predietor of perceived constraints to park visitation. 
Low-income households were significantly more likely than individuals with the highest 
iocome levels to report fear of crime as a perceived constraint to park use. Differences 
between low and high iocome respondents were also related to park distance, having no 
transport car, and lacking public transportation. In contrast, Jack of time and being toa busy 
with outside commitments were more likely to be cited as constraints to park use among 
individuals from the higher iocome group. Mowen, et al. (2005) find the same results in a 
time based comparison of leisure constraints. Also referring to ethnic minority groups, they 
say that "Developing parks and trails directly adjacent to lower SES neighbourhoods or 
creating walkingjbicycling connections among numerous neighbourhoods and parks might 
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stimulate visitation among these populations. Safety, crime, and maintenance issues, 
however, must be carefully considered in planning such strategies". 

Ethnicity 
Ethnicity research findings of recreational facilities and parks shows a lot of similarities 
between groups, but also different preferences. An ethnic group refers to a subgroup of 
persons distinguished by common customs, characteristics, language, and history. Several 
researchers show that there are differences within different cultures on with whom they 
visit the park and the facilities they use (Tinsley, et al., 2002). Often researched ethnic 
minorities include Afro-Americans, and are referred to as 'blacks' in the literature. Blacks 
seem to prefer to go to parks for passive use, e.g. to socialize and meet with friends whereas 
whites use them more active and as desired environments on an individual basis (e.g. 
Philipp, 1993; KapJan & Talbot, 1988). Besides use, ethnicity also seems to influence 
preference; Kaplan & Talbot (1988) state that settings with dense vegetation are not 
preferred by blacks. lnstead they prefer openness and ordered settings with a high amount 
of facilities and conveniences used for meeting people. Whites tend to prefer less developed 
preservation areas with less built components. Also the distance travelled to a recreation 
site tends to be significantly shorter for blacks than for whites (Dwyer, et al, 1981). 

More specifically linked to park type, Gohster (2002) examined use patterns, preferences, 
and perceptions of racial and ethnic groups using a large city park. Findings showed 
variations between users of different races, and to some extent, the use by different 
ethnicities. The usage patterns of blacks often resembie those of lower socio-economie 
status groups (Mowen, et al, 2005). 

Gender 
There are not a lot of differences found in gender related to landscape and natura! 
preferences. But Scott & Jackson (1996) found older women were more likely to be 
constrained in their park use due to fear of crime, Jack of park companionship, poor health, 
and having no way to getto parks. They said that as men and women aged, they experienced 
similar kinds of park use harriers, but women were more constrained in their park use 
relative to men. In a study of park usage in Chicago, Hutchinson (1994) found that women 
were more likely to be engaged in stationary activities as a family member, whereas men 
were more likely to participate in more active activities like walking and jogging alone or 
together with peers. 

Household 
Certain household characteristics like having children or not and pet ownership seem to 
influence park visitation behaviour. Results of a multinomial model from Kernperman & 
Timmermans (2006), showed that although age had a stronger influence on park choice 
behaviour than some other socio-demographic variables, household type also had a 
statistically significant effect on park choice, suggesting that families with children are more 
inclined to be frequent park users. 

Some benefits of pet ownership to overall human health and park visitation are also 
considered. Especially dog ownership is considered. The activity of dog walking related to 
physical activity has been researched in Australia by Bauman, et al. (2001). Within dog 
owners, differences were found within activity levels of those who walked their dog 
opposed to those who did not walk their dogs. Respondents who walked their dogs for at 
least an hour a week were more likely than non-dog owners to achieve sufficient physical 
activity for health benefits. No activity differences existed however between dog owners and 
non dog owners in generaL Besides a tendency to be more physically active when owning 
and regularly walking a dog, dogs also provide several other health related benefits (for a 
short overview see Maller, et al. 2002). Parks provide an important place for dog owners to 
interact with their animaland to socially interact withother dog owners and park users. 
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Education 
People with high levels of education seem to prefer wild natura! settings, while lower 
educational individuals prefer more cultivated settings (Van den Berg, 2003). A different 
kind of influencing personal characteristic, but no less important is the difference in 
preferenee between professional and academie experts from that of the general public. 
Because of this, research which ciarifles the preferences of the general users of parks is 
important as experts are in the position to change the appearance ofparks (Kaplan & Talbot, 
1988). 

Park characteristics 

People are attracted to parks so that they may partake in specific behaviours and realize 
certain benefits. The presence or absence of a variety of park attributes can be an important 
determinant of a park's ability to promate different kinds of leisure behaviour (Bedimo
Rung, Mowen & Cohen, 2005). Scott & Jackson (1996) assessed factors that were harriers to 
people's use of public parks and their willingness to visit parks given constraint reduction 
strategies. Making parks safer, in closer proximity, providing more information, and 
providing more park activities were desired reduction strategies. In a follow up research, 
Mowen, et al. (2005) indicate that park visitation constraints remain stabie over time which 
was consistent with other literature findings. Maintenance, proximity, accessibility, safety, 
available facilities, crowding and aesthetics are categories of park characteristics which are 
known to influence the experiences people have with parks. 

Distance 
According to Tinsley, et al. (2002) it seems unlikely that the total travel time per se is a 
significant harrier to park use. lt is however possible that a larger distance, which implies 
the need to drive creates more of a psychological harrier than a park that is within walking 
distance of home. Findings showed that the travel time correlated negatively with the 
frequency of park visits and it correlated positively with how long the park users 
anticipated on staying in the park The more frequent users visit the selected park in their 
research, the stronger their desire to visit the park even more frequently (Tinsley, et al, 
2002). Walking distance and proximity as being important influencing characteristics of 
park visitation and physical activity is concluded by a lot of researchers. For instanee 
Troped, et al. (2001) found that the closer people lived to a bikeway, the more likely they 
were to use it. 

Si ze 
In addition to distance, Kernperman & Timmermans (2006) found that respondents 
preferred a visit to the smaller local or neighbourhood parks over larger district or city 
parks. The smaller parks were aften closer to the respondents' residences and therefore 
visited more aften than larger parks located further away. Also local and neighbourhood 
parks seem to be substitutes of each other while they are complements of the district park 
in terms of leisure trip behaviour (Kemperman, Ponjé & Timmermans, 2005). 

Aesthetics 
People may live close to a park, but the park has to offer appropriate scenery which 
encourage individuals to use the park. Schroeder & Anderson (1984) found that degree of 
naturalness and woody vegetation increased the perceived scenic quality of park 
environments. Also Wilcox, et al. (2000) found that scenery was an important motivation for 
walking. But naturalness and vegetation can also be negatively correlated to safety (Gobster, 
2004). Besides these findings, a study of two urban public housing developments found that 
bath adults and children preferred to spend more time in outdoor spaces with higher levels 
of trees and grass (Coley, et al. 1997). 
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Accessibility 
Accessibility is somewhat related to distance, as it is the ability of people to get to and 
navigate within the park. Hoehner, et al. (2005) for instanee state that recreational activity 
is positively associated with perceived access to recreational facilities and objective 
measures of attractive features. However, research suggests that providing individuals with 
greater access to greenspace may help to increase activity levels but does not guarantee 
greater activity. Residents in low socio-economie areas of Perth, Australia, had good access 
to recreation facilities, yet, they were less likely to use them than were high socio-economie 
status residents (Giles-Corti & Donovan, 2002). 

Facilities 
Because people are attracted to parks so they can participate in certain behaviours and 
realize certain benefits, the presence of certain facilities for activities influences park usage 
and perceived attractiveness. Frumkin (2003) noted that besides proximity, accessibility 
and attractive scenery, good lighting, toilets, drinking water and well-designed and well 
maintained paths predict physical activity in parks. A qualitative study in Australia 
identified the availability of certain facilities like playground equipment and barbeques 
among the important features influencing park visitation. 

Maintenance and safety 
N ot only the availability of facilities, also the condition of these facilities is an important 
park characteristic. A higher maintenance of park features like benches, playground 
equipment, but also the natura! scenery invites people to use the park setting (Bedimo
Rung, Mowen & Co hen, 2005). Also the amount of litter is an important maintenance aspect. 
Badly maintained settings may fall into despair, lowering the visual qualities of the setting, 
implicating that less social behaviour are accepted (Bedimo-Rung, Mowen & Cohen, 2005). 
Perceived safety levels may diminish and stimulate crime and vandalism rates. Therefore, 
feelings of safety are related to the appearance and design of the park setting. 

Crowding 
Crowding is typically perceived as a negative phenomenon within visitor satisfaction in 
which the presence of too many people negatively affects a user's experience (Manning, 
1999). lt can however also be associated with safety, security and positive visitor 
experiences in urban parks (Westover & Collins, 1987). In actdition to crowding, conflict 
may also occur in public settings. Conflict is said to results from 'goal interference that is 
attributed to another's behaviour' (Godbey, et al. 2005). The presence of certain groups or 
individuals performing for instanee space consuming activities limits the use of that space 
for other potential users. 

2.2.5 A little bit of history ... 

Befare extending upon the theoretica\ model in §2.3, to gain a good knowledge of the 
significanee of parks, a closer look has to be taken to the history and development of urban 
parks. This information comes from the work of Woudstra & Fieldhouse (2000) and Van 
Rooijen (1984). 

In the 19th century the problems of industrialization and population growth brought 
problems to the urban environment. Parks were created as a response of this for the paorest 
people which had the greatest needs for them. They would service as the lungs for the city 
which would refresh the air, imprave health and provide places for exercise. The main idea 
was that social tensions would be reduced and the lower classes were expected to \earn 
proper (leisure) behaviours from the upper class. Besides this, parks should alsoencourage 
pride and patriotism. 

The first parks were created ad hoc on available land, aften on the outskirts of expanding 
towns where the land was cheaper. They were created out of the estates of substantial 
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mansions that were being pressed by the tide of urbanism. By the end of the 19th century it 
was recognized that what was needed were more small parks in inner-city areas. Disused 
burial grounds were being transformed into parks, gardens and recreation grounds. After 
WO J, parks and recreation grounds we re an integral part of the suburban development and 
after WO IJ the emphasis of urban renewal was strongly influenced by the garden city 
movement In the 1970's large numbers of country parks were created on the urban fringe 
and in the open country which were popular with car owners and attracted lots of aid from 
several funding sources. As a result, some of the urban parks were increasingly ignored and 
their use for those that did not have access to cars was ignored. Because of this, public 
interest increased at the end of the 2Qth century, and also researchers have gained more 
interest in their functioning. 

lt is found that the vegetation of parks eleans the air by absorbing pollutants, moderates the 
city elimate and eneaurages airflow, thus providing physical ( environmental) benefits. 
Additionally parks help in attracting tourism, provide evidence of the quality of the city, and 
are spaces for recreation. Parks perfarm an important role for wildlife in cities, though they 
were created to provide facilities for people, rather than being primarily nature reserves. 
Parks are one of the few places where events for large numbers of people can be held. But 
because specialevents in parks (by their nature) happen rarely, the everyday use of parks 
and their relationship with the local community is more important. 

Traditionally public parks were intended for all memhers of society, and they provided a 
variety of uses. The earliest foreseen was informal promenading, which was foliowed by 
sports, and then children's play. These uses are as valid today as when the parks were laid 
out. Nevertheless visitor numbers have deelined steadily in the second half of the 2Qth 
century. Over the past two decades parks have been under increasing threat from neglect, 
vandalism, lack of funds for maintenance and from development proposals. In their 
weakened state public parks may fa!! victim to pressures which, if unchecked, can lead to 
appropriation by special interests and an overall loss to the general public. Because of the 
importance of parks as a part of our city infrastructure, parks need to be put higher on the 
politica! agenda in order to maintain the benefits they provide. In order to achieve this, 
managers and develöpers need to have quantified proof and measurements of the 
performance and benefits of urban parks and their related characteristics. New strategies 
have to be formulated for the position of urban parks to compete against other space 
consuming entities in the planning of our urbanized societies. 

2.3 Theoretica/ model 

A schematic overview of the correlations between the different literature sourees is given in 
a theoretica! model (figure 2.1) basedon a model created by Bedimo-Rung, Mowen & Cohen, 
2005. In their artiele about the significanee of parks to physical activity and health, they 
distinguish the five mentioned benefits as positive outcomes of park use. These are 
influenced by the behaviours during park visitation and their focus is on the amount of 
physical activity in this. Whether or not a person visits the park and therefore can derive 
some of these benefits is influenced by 'antecedents' or correlates that influence park use or 
non-use like socio-demographics anpark characteristics. 

I have extended their model with two other farms of park use besides active park usage, as 
it seems that by viewing nature or thinking about nature (conceptual) certain benefits can 
also be derived. Within park visitation, the focus is further on the behaviours in the park, as 
different benefits can be derived, while performing different activities. Although it seems 
important to stimulate physical activity, other psychological and social related benefits also 
seem vita! to human functioning. Besides the park characteristics, the neighbourhood 
characteristics of parks are also ineluded in the model, as park characteristics are context 
dependent For instance, the design and availability of other facilities or greenspacescan be 
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influencing factors on perceived park characteristics. Besides parks, also the personal 
characteristics are placed in a broader spectrum ofhealth and wellbeing as it is important to 
give parks a place within this paradigm and research field. The benefits that can he derived 
from park use have positive influences on our health and wellbeing. Therefore, an arrow 
indicates the received feedback of beneficia! influences and experiences from park use, 
which in turn influences our park usage again. This makes park usage and visitation a 
repetitive beneficia! process. 

r---------------------------------------------------------------------------
: Benefits of nature 
I 

I 
I 

: Park use 
t 
I 
I 
I 
I 
I 

L-----------------

• Antecedents 
: ! Personal characteristics 
1 (correlates of park use I non use}. L---------.....1 
~----------------------t--------------------1- ; ----------------------r-----: 

! Personaf hea/th jwellbeing I I Neighbourhood characteristics i 
\waowooooooooouoooooooooooooouUOOUuoooououooooooj i••••••••••••••••••••••••••••••u•u•ooooouoooooooououoooJ 

Figure 2.1: Theoretica! model 

2.4 What needs to be done? 

The phrase "We shape our buildings, and then our buildings shape our life" from Winston 
Churchill also seems to he valid for our physical environment. lt has become clear that the 
characteristics of our everyday environment play an important role in our mental states and 
levels of physical activity, which in turn influence a large part of our general wellbeing. 
Based on the benefits described in the literature it is clear that a positive relationship exists 
between the availability and usage of park and recreation services and personal health and 
wellbeing. lt has therefore become increasingly important to understand the preferences 
and valuations of park characteristics by people in order to increase their usage to achieve 
an optima! health. 

A clear perspective on the potential benefits wil! allow park and recreation services to 
experience a 'paradigm shift' towards benefit-based management, which wil! contribute to 
the wellbeing of individuals (Ho, et al., 2003). The measurement of benefits associated with 
parks and recreation must continue from a paradigm which expresses the influences of such 
services within a policy area. That area is health and wellness (Godbey, 1997). To support 
this paradigm shift, more insight needs to he gained in the influences of environmental 
attributes on health and wellbeing. Greenspace is more than just a luxury. The development 
of greenspace should therefore he allocated a more central position in urban planning 
policy. Pro-active healthy planning should include a place for greenspace especially for the 
health situation of the elderly, youth and lower socio-economie status groups in urban 
environments (Maas, et al., 2006). 
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Chapter 3 Research proposal 
There has been an increasing interest from researchers and policy makers into how various 
types of urban greenspace provide benefits for urban residents. Greenspaces such as parks, 
public gardens and other natura! areas can provide a range of benefits including economie, 
environmental, social, psychological and physical or health benefits. The latter benefits have 
received particular attention recently, with the increased levels of obesity and other mental 
related health issues in society. lt has therefore become increasingly important to 
understand the preferences and valuations of park characteristics by peop\e in order to 
increase their usage to achieve a better hea\th. In this chapter the research goal and 
question of this project are defined in §3.1. In §3.2 the background of the Greenspace project 
and the Melbourne situation and research area with the three larger parks are presented 
and in §3.3 the questionnaire design is explained. Subsequently the distribution and data 
preparation are discussed in §3.4 and §3.5. To conclude this chapter, §3.6 presents a short 
summary of the research proposal. 

3.1 Research question 

The goal of this exploratory research is to gain more knowledge of the valuation and use of 
urban parks by residents living in the surrounding neighbourhood. The purpose is to 
determine the influence of park features on its valuation and usage and therefore the 
benefits that can be derived. With this a model can be generated which can predict park 
visitation and behaviour based on main park features and personal characteristics to assist 
with the planning and management of urban greenspace. 

A special focus of this research is on the usage of larger urban parks versus the usage of 
smaller parks. In this research smaller parks are considered to be neighbourhood parks that 
serve their surrounding residential area with a size up to 20 ha. Larger parks are classified 
as district parks which serve a larger geographic area, with a park size over 20 ha. These 
classifications arebasedon the concept of park hierarchy introduced in The Netherlands as 
a policy instrument in 1978 (Pelizaro, 2005), adjusted to the situation in Melbourne. Besides 
urban parks, larger natura! areas outside of the urbanized area are taken into consideration. 

The following research question has been formulated: 

What are the influences of distance, size and park features on the usage and 
valuation of a district park compared to neighbourhood parks by residents 
living in the surrounding neighbourhood? 

The following sub-questions can be formulated: 

A. To what extent do people typically use nearby greenspaces intheir residential 
neighbourhood and are there differences between socio-demographics? 

o How do people typically use nearby greenspaces intheir residential neighbourhood? 
o Is there a difference between the usage of district and neighbourhood parks? 
o To what extent does the use of parks vary a cross socio-demographics? 

B. To what extent do people typically value nearby greenspaces intheir residential 
neighbourhood and are there differences between socio-demographics? 

o How do people value nearby greenspaces intheir residential neighbourhood? 
o Is there a difference between the valuation of district and neighbourhood parks? 
o To what ex tent does the valuation of parks vary across socio-demographics? 
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C. How do people classify and perceive the availability and importance of park features in 
nearby greenspace intheir residential neighbourhood? 

o How do people perceive the availability of features in district and neighbourhood parks 
and which features are of high importance? 

o Are there underlying dimensions that people use to evaluate the perception of park 
features? 

o Are there differences between district and neighbourhood parks on ratings of these 
dimensions? 

0. What are people's attitudes towards greenspaces intheir neighbourhood and how does 
this vary across socio-demographics and neighbourhoods? 

o What are people's attitudes towards satisfaction withand importance of greenspace in 
their neighbourhood? 

o Do these attitudes and preferences vary across socio-demographics and 
neighbourhoods? 

E. How do people value and typically use urban parks compared toother larger natura! 
are as? 

o How do people typically use and va!ue larger natura! areas outside of their residential 
neighbourhood? 

o Is there a relationship between usage and valuation of urban greenspace and usage and 
valuation of larger natura! areas? 

F. How can park and personal features predict usage and valuation of urban parks? 
o How well can some park features predict usage and valuation of urban parks? 
o What is the influence of personal characteristics on the prediction of park usage and 

valuation? 

The relationships between the main research variables have been put tagether in a 
conceptual model: 

Personal charac:teristics 

Park characteristics 

Distance 

Si ze 

Features 

Figure 3.1: Conceptual model 

~----------------------------------------· 

1 +----.-1 
____., Context : 

I 
I 

Park usage 

L---------------------------------------

The antecedents of park use; 'personal characteristics' and 'park characteristics', are shown 
as input variables on the left side of the model. Within these park characteristics, the 
relative influence of distance, size and park features are of main interest. The personal and 
park characteristics come tagether in an evaluation process which takes place within the 
respondent. This processis seen as a 'black box' which takes place within the individual, and 
the outcome of this process results in their usage of the park. The evaluation and park use 
processes are context dependent and is influenced by external factors like neighbourhood 
or other context characteristics. The purpose of this research is to gain insight in this 'black 
box'; in the relative importance of the input variables, related to park usage for different 
socio-demographic segments. 
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3.2 Background 

This research builds u pon earlierresearch that has been conducted by a team of researchers 
from the Netherlands and the UK as part of a European funded project. In this paragraph 
some background information about the Greenspace project and selected research area is 
provided. 

3.2.1 Greenspace project 

The Greenspace project has been running from 2001 to 2005 and was financed by the 
European Commission. The information provided here is from the final report published at 
www.green-space.org in january 2005. 

Researchers from different European cities (Dublin, Aberdeen, Surrey, Eindhoven, Stuttgart, 
Zurich and Barcelona) worked tagether with the objective to identify the benefits provided 
by the key attributes of urban green open space. This includes an examination of the 
combination of greenspace types which best contributes to people's quality of life. lt is 
recognized that greenspaces provide certain benefits in terms of amenity, physical 
recreation, public health and the sustainability of the urban environment. But because they 
are freely accessible public goods with little investors, reductions in the flow of financial 
resources have been reflected in deteriorating levels of maintenance. In this reduced state, 
public greenspaces can fall state to investors who see a potential for redevelopment. In 
order to prevent this, planners and park managers need to gain more knowledge about 
which attributes of greenspace provide benefits and for whom, in order to adjust the 
maintenance and development of these spaces fora most beneficia! use by different groups. 
Greenspace in this research is defined as: 'any accessible area of green open space, although, 
in addition, areas of private greenspace abound, including gardens, allotments, 
institutionally owned land, or golf courses'. 

The project had predominantly addressed the direct benefits provided by greenspace to 
people, specifically users. In doing this, the research brought tagether specialists from 
different fields like social and environmental scientists and spatial and ecological modellers. 
The output from the Greenspace project used as a background in this research is from 
household survey's collected in Brighton & Have in England and Eindhoven in the 
Netherlands. 

The studyin Brighton & Have had as its goal to assess how its residents perceive and value 
urban greenspace for different uses and from different user perspectives. The survey asked 
respondents questions about two parks, first about the park that is nearest to their house, 
then about the park they are most familiar with next to the nearest park. Questions were 
asked about frequency of use and related behaviour such as mode of transportand reasans 
for visiting the park. The questionnaire is presented in appendix Al. After this, respondents 
were asked which park is of highest value to them personally, fortheir neighbourhood, and 
for the larger community of Brighton & Have. 

Data in Eindhoven were obtained using a self-administered mail-back survey from residents 
in the City of Eindhoven and three smaller neighbouring towns in the Netherlands in 2002. 
The questionnaire included questions about user awareness, preference, perception, choice, 
and use of urban parks. The specific interest was to better understand the role and 
importance of greenspace in people's daily activities. A questionnaire invited respondents to 
indicate how aften they visited parks in the Eindhoven region. More specifically, they were 
asked to indicate how and how aften they visited the five best known and five most visited 
parks. In addition, respondents were asked to assess the quality of these parks (see 
appendix Al). 
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3.2.2 Melbourne 

For primary data collection, a research area has been selected in Melbourne, Australia. Data 
collection has taken place via a drop-off survey in selected suburbs in Melbourne. The 
Brighton & Hove and Eindhoven questionnaires were combined and adjusted to the 
research question to generate a new questionnaire for Melbourne. Data has been collected 
in the same season as the existing Greenspace data. Therefore, comparison between the 
different data sets becomes possible for future research. 

Me lbourne 

Melbourne is the second largest city in 
Australia with an multicultural population 
in the Metropolitan area of approximately 
3.8 million people (ABS 2006 estimate, 
ABS, 2007) spread over more than 8800 
square kilometres. 

It is the state ca pi tal of Victoria, the most 
Southern part of Australia's mainland. 
Figure 3.2 shows the Iocation of 
Melbourne within Australia. 

Melbourne was founded in 1835 and 
transformed quickly in a large metropolis 
after the gold rush in the 1850's. At the 
time of Australia's Federation on 1 
January 1901, Melbourne was specified as 

Figure 3.2: Location ofMelbourne within Australia 

the temporary seat of government and remained the national capita) until 1927, when the 
Federal parHament was moved to the planned city of Canberra. After the turn of the century, 
Melbourne expanded with the underlying notion of a "quarter acre home and garden" for 

f r 

every family, often referred to as the 
Australian Dream. Because the 
growth of Melbourne has occurred 
in a period of affluence and high 
personal mobility, much of 
metropolitan Melbourne is 
accordingly characterised by Jow 
density sprawl. The population 
density is 430 people per square 
kilometre; very low compared to for 
instanee Amsterdam with a 
population density of 4457 persons 
per square ki\ometre. 

In physical extent, Melbourne has 
trebled in size since 1945 (see 

Figure 3.3: Melbourne's urban growth 1851-2004 figure 3.3) and it is still growing. 
Therefore, rnanaging its growth and 

development is becoming more and more important. Especially sustaining its liveability is a 
challenge that pastand future planning strategies have sought and seek to address. As space 
has not been a big issue in the development of cities in Australia before to this extent, 
research and urban planning professionals are needed to address this challenge. 
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As The Age newspaper of March 4, 2008 
states: 'Melbourne is the fastest growing 
city in Australia and is expected to grow 
bigger than Sydney in 2028' (see figure 
3.4). The population is expected to top 6.2 
miJlion in 2020 according to the 2006 
national census data. In reaction the 
premier announced that five areas within 
Melbourne's urban growth area wil! be 
zoned residential. Greenspace planning 
within these new residential zones will 
become very important in the coming 
years. 

Figure 3.4: The Age, artiele 4 March 2008 Today, the City of Melbourne's 
outstanding networkof parks and gardens 

contributes to the city's title of one of the world's 'most liveable cities' 
(www.melbourne.vic.gov.au). It is often referred to as Australia's garden city, and the state 
of Victoria was once known as "the garden state". The city's English town planners allowed 
for huge areas of land to be set aside for parklands and gardens and these areas have been 
preserved and enhanced over the past hundred years. Although the total area of publicopen 
space is growing, the percentage of greenspace compared tototal urban area is declining. 

The Melbourne oark context 

Before the research area and selected parks are discussed, some peculiarities of the 
Australian elimate and Australian/Melbourne way of life influencing the context of the 
research must be addressed. 

First of all Australia is the driest inhabited continent, and as a consequence, water is a very 
precious resource to Australians. Melbourne is also experiencing extreme periods of 
drought which need long term solutions. In urban areas, water restrictions limit the way 
that people use water for showering and baths, for watering their gardens and washing 
their cars. This also has its impact on the appearance of parks and greenspaces, as these 
areas are restricted for watering as wel!. Second of all, as been said before, a large period of 
growth in Melbourne took place when mobility rates were high. Due to large distances and 
low density sprawl, the spatial planning and thereby accessibility of facilities in suburbs is 
planned for car accessibility. Melbourne also has a grid structure, with some main highways 
and freeways crossing through this grid. 

Besides this, dogs are not allowed in all urban park areas. Some parks have got restricted 
(conservation) areas where no dogs are allowed and there are designated offlead areasin a 
select number of parks. It is also normal to clean up after your dog with a plastic bag. 
Fourthly; public toilets are available in all public areas. In every larger parkthere are toilets 
situated, and also in smaller greenspaces public toiletscan be found. Next to public toilets, a 
lot of parks and reserves contain the so called 'ovals'. These are large oval shaped grass 
areas on which various sports and other activities can take place. They are shaped to be able 
to play and practice 'Aussie Rules', which is the most popular sport in Melbourne. And 
finally there is an establishment of so called 'Friend of Park groups'. These help conserve 
and proteet the natura! environment and to enhance the visitor's experience of parks and 
reserves. In all three selected parks are friend groups active. 

Social trends jn health 

Overweight and obesity pose a major risk to long term health by increasing the risk of 
chronic illness such as diabetes, cardiovascular diseases and some cancers. Australia is one 
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of the countries in the world with the highest percentage of overweight and obese people. In 
2005, 54% of the adult population were classified as overweight or obese, an increase with 
10% compared to 1995 census data (ABS, 2007). A larger portion of rnales than females is 
overweight across all states of Australia. Also diabetes rates are rising: 3.6% of the 
population reported they had diabetes in 2005, compared to 2.4% in 1995. Sedentary 
behaviour, non or very low levels of recreational exercise, is slightly increasing going from 
31.6% to 34% of adults who are sedentary. 

Obesity is caused by an energy imbalance which has been linked to lifestyle factors such as 
increased energy intake from foods as well as reduction in physical activity (WHO, 2003). 
Being overweight or obese is calculated to BMI indexes from self reported height and 
weight. It has been estimated that obesity and its associated illnesses cost Australian society 
and governments a total of $21 hiliion in 2005 (Access Economics, 2006). The Australian 
Better Health lnitiative, a five year programme initiated in July 2006 by the Australian 
Government, aims at reducing the impacts of chronic disease which includes a focus on 
promoting healthy weight (Department of Health and Ageing, 2006). 

3.2.3 Research area 

Because of the size and 
number of inhabitants of 
Melbourne it was not possible 
to research the whole 
population of Melbourne. 
Three larger parks and 
surrounding neighbourhoods 
in the inner Eastern suburbs 
of the city were selected as a 
research area. The research 
area is also located next to the 
population centroid of 
Melbourne (the centre of 
gravity of Melbourne's 
population). Before starting 
up the research, cooperation 
was sought with Parks 
Victoria, a park management 
organization in custody of a Figure 3.5: Location of research area and parksin Melbourne 
diverse estate of larger parks 
and natura! areas in and around Melbourne (Parks Victoria, 2008). Through environmental 
and visitor management they work to preserve the state of these parks, bays and 
waterways. In cooperation with them three larger district parks, which fall under their 
management, were selected. These three parks differ in their history, size, Iocation, and park 
features. Figure 3.5 shows the Iocation of these parks within Melbourne. Because the 
Iocations are in close proximity toeach other, influences of size, distance, and park features 
can be measured. 

Characteristics of the surrounding neighbourhoods like social economie status, availability 
of other greenspaces, etc. are slightly different. lnformation about neighbourhood 
characteristics has been derived from suburb reports of realestate.com.au. 

The neighbourhoods Wheelers Hili, Glen Waverly and Mount Waverly are located West of 
Jells park. These are relatively green areas, with residents belonging to the higher socio
economie status groups. There are mostly larger, separated houses with predominantly 
Australian born people in the age category 50-60 years. North-west of Karkarook park are 
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the neighbourhoods Oakleigh (East), Clarinda and Mulgrave. The amount of greenspaces in 
these neighbourhoods is lower. More houses are flats or unit sized and on average the 
respondents are younger (between 20-39 years of age), more often born overseas, and with 
an average or slightly below average socio-economie status. The neighbourhoods 
surrounding Wattie park (Ashwood, Burwood) are inhabited by people in the average and 
higher socio-economie status groups. The predominant age group is middle aged / young 
(between 30-39 years of age) and the amount of greenspace is average. 

Wattie park (55 hectares) 

According to Parks Victoria, Wattie Park's appeal comes from a delicate balance between 
historie buildings, man-made landscape and natura\ bush. Opened in 1917, the park was 
modelled on the American trolley parks, designed to draw customers to the end of new tram 
lines. It is the oldest park out of the three selected parks with its name derived from the 
hu ge amount of Wattie trees planted tagether withother trees between 1926 and 1928. The 
eastern half of the park is a conversation zone, playing an important role in the proteetion of 
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Figure 3.6: Overview of Wattie park 

indigenous flora and fauna. A special feature is the Me lbourne Tramways band playing there 
once a month during spring and autumn. A large part of the park consists of a nine-hole golf 
course and also three tennis courts and an oval and some sport facilities like a tennis court 
are provided. There is a playground for the children and there are some barbeque facilities 
with two old trams located in between. Dogs are permitted, but there is no off lead area. 

The heritage protected Wattie park chalet located in the middle of the park next to the 
parking area, is not public\y accessible but can be hired for special events, like weddings or 
business functions. lt is built in 1928, European style, completely out of second hand 
materiaL The lone pine overlooking the oval at the car park was sown from seed collectedat 
Gallipoli in memory of saldiers from the 24th Battalion who were killed during World War 
One. Cars can enter the park via Riversdale road and park their car next to the Chalet, whi\e 
pedestrians can enter the park from all si des ( only the golf course provides a harrier). As the 
park is located at the end of a tram line, public transportaccessis very easy. 



Figure 3.7: Images of Wattie park 

Jells park (127 hectares) 

)ells park is a part of a 
network of parklands linked 
by the Dandenong Creek and 
it is also the largest of the 
three selected parks. With 
over nine kilometres of paths 
and trails, hectares of wide 
open spaces and picnic areas, 
the park is very popular and 
attracts over 1,000,000 
visitors a year. )ells lake is a 
beautiful man-made feature 
with a variabie water level 
that flows from the 
Dandenoog creek. Main 
purpose is for conservation, 
therefore no boating or 
canoeing is allowed, but with 
a license, visitors are allowed 
to fish . 

Jells Park is named after one 
of the earliest settlers Joseph 
Jell who grazed cattie in the 
mid to late 1800s. The park 
has an interesting history and 
was utilized as a piggery in 
the late 1930s to the 1960s 
and even a starage area for 
the American Army during 
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Figure 3.8: Overview of)ells park 
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the Second World War. The area was originally the homelands of the Aboriginal tribes who 
livedon the land for over 30,000 years prior to European settiement Jells Park was officially 
opened in April1976. 

There are eight barbeque and picnic areas in various settings, some with sheltered areas as 
well as three playgrounds. At the bird hide you are able to view the Australian birds in a 
peaceful non disturbing setting. Two ovals are located at the southern end of Jells park. Dogs 
are permitted, and there are designated offlead areas. 

A special feature is the liberty swing at Jells south which allows people in wheelchairs the 
fun of swinging. The visitor centre provides visitor information and alocation for one out of 
four public toilets. Next to it is 'Madelines' which is a licensed café/restaurant with a 
takeaway kiosk. Private functions and other activities can also be hooked. At Sunday 
afternoon there is aften live music. The main car access to the park is via the north to the car 
park next to the visitor centre. Pedestrian and public transportaccessis limited. 

Figure 3.9: Images ofJells park 

Karkarook park (40 hectares) 

Karkarook is an aboriginal term meaning a sandy place. The park has been developed from a 
sand mining site toa recreation and wetland area. Sand extraction was completed in 2001 
and the \ake, a major feature of the park, was completed and filled in 2004. The Iake has 
been surrounded by open space, new vegetation, a trail system for walking and cycling. 
Plans are that in the future, the park will be part of a larger open space link providing 
significant recreational opportuni ties. In rehabilitation of the area, many volunteers assisted 
in planting many indigenous species. Canoeing and kayaking are allowed on the \ake. 
lmproving the water quality is an important function of Karkarook park and it is also 
developed to service the nearby residential area which has a shortage of public open areas 
of greenspace (calculated by Parks Victoria). Dogs are allowed and there is an off lead area. 
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Next to the parking area, there are a playground, public toilets and barbequejpicnic facility. 
Also a viewing platform and information about the park, nature and development is 
provided within the park. Karkarook Park lies next to two major roads and is therefore 
easily accessible by car. There is a bus stop next to the park, but busses don't come very 

Figure 3.10: Overview of Karkarook park 

Figure 3.11: Images of Karkarook park 

Neighbourhood parks 

lll -·. 
a -o 
u --
lil 
~ -
Q --
~ m
Il -
~ .. -.. 

frequent and one 
major raad need to be 
crossed in order to get 
to the park. The smal! 
industrial area on one 
the west side of the 
park is a harrier for 
pedestrians to get to 
the park. Pedestrians 
from the residential 
area on the north side 
of the park can access it 
via some tunnels 
underneath the other 
major raad. 

Besides selecting the three larger parks, the number of greenspaces within the surrounding 
neighbourhoods has been investigated. As has been said, the surrounding suburbs differ in 
their available greenspace levels. As there are differences between the district parks, there 
are also many differences between the neighbourhood parks themselves. lt was nat within 
the scope of this research to investigate the features of all these parks separately. For a 
detailed map of the available greenspaces within the research area, see appendix A6. 
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3.3 Questionnaire design 

The questionnaire is developed, making use of the existing questionnaires used for the 
Greenspace project in Eindhoven and Brighton & Hove in 2002. These questionnaires have 
been tested and used in earlierlarge scale research and therefore have proven their validity. 
As the designs of these questionnaires were slightly different, the Melbourne questionnaire 
combined them, and in actdition some questions were added based on the research 
questions and literature study. The complete questionnaire (Wattle park version) can be 
found in appendix A2. 

The questionnaire started with an explanatory statement about the survey's objective and 
answering procedure. To further randomize respondents the person in the household who 
last had his or her birthday was invited to fill in the questionnaire. Attached to this 
explanatory statement was the questionnaire with a prepaid reply envelope. Free pens were 
provided for the convenience of respondents to fill in the questionnaire. The questionnaire, 
explanatory statement and goal of the study are all approved by the Monash University 
Standing Committee on Ethics in Research Invalving Humans. 

The questionnaire consisted of four sections. Section A starts with familiarity and usage of 
urban parks. These questions give insights in how residents of the research area typically 
use and value the greenspaces in their neighbourhood. Respondents were assigned one of 
the three selected parks as a given park and are free to state up to two other greenspaces 
they are familiar with andfor visit often in their neighbourhood or in Melbourne. A map 
with major roads, railways and greenspaces was provided fortheir assistance. Respondents 
were asked to answer a set of closed questions about visitation behaviour (e.g. frequency of 
visit, with whom, when, how, activities, reasons, etc) for the larger park and all other stated 
parks. They were asked to think of a typical visit of each park. Where necessary multiple 
answer possibilities were given. On a likert scale of 1 (not at allfno value) to 7 (very 
muchfhigh value) they were asked about their opinion (likeability and satisfaction) and 
valuation of the parks on several geographicallevels. 

Section B addressed the ratings of one or two parks on certain park features. Respondents 
were asked to rate the given larger park and the other park they visited most often on a list 
of nineteen selected park features. This section gives insight in the valuation of certain park 
attributes, from which underlying feature valuation dimensions can be extracted. Tagether 
with section A, it will also provide the basis for the prediction of park usage from park 
features. The park features were chosen from a shortlist of park features based on the 
surveys done for the Greenspace project, adjusted to the Australian situation. Ratings are 
given on a 5 point scale, ranging from 1 (disagree) tot 5 (agree). Next to the three most 
important features respondents were asked tora te the parks on five main feature categories 
as for example scenic beauty and maintenance. To conclude section B respondents were 
asked with open questions why they would visit the Jarger park over the other one and vice 
versa. The possibility is given to indicate if they want to see changes in the parks. 

Section C asked questions about the neighbourhood and natura! areasin greater Melbourne. 
Questions from this section will show how other natura! areas outside of the everyday 
environment are used and valued. First of all seven questions on a likert scale from 1 (not at 
all) to 7 (very much / very important) addressed satisfaction and importance with the 
number and variety of parks in their neighbourhood as well as satisfaction with and 
importance of the view from the house. The last question addressed a rating of overall 
satisfaction with the neighbourhood. To conclude this section, some questions about usage 
and valuation of some natura! areas in greater Me lbourne were asked. 

Section D asked questions about the personal and household characteristics. This include 
for instanee gender and type of house to country of birth and education level. These socio
demographic characteristics can be used to see if the results can be generalized to the 
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population. Finally, respondents were provided with the option to state suggestions or 
remarks with regard to the survey, and were thanked for completing the questionnaire. An 
overview of the given suggestions and remarks can be found in appendix A3. 

3.4 Distri bution 

The questionnaire was pre-tested in a smal! pilot study which took place in Monash 
University and in the selected parks themselves. Residents in the suburbs surrounding the 
selected district parks in East Melbourne received the questionnaire. For each park 500 
questionnaires were printed and in total 1500 households received the survey. Drop-off 
distribution took place between 9.00am and 7.00pm on the 7th and 8th of November. All the 
delivery addresses and house numbers were noted down for administrative purposes. 
Thirty distribution starting points were randomly selected within the different suburbs, 
although stratified by a distance factor to the larger selected parks. From these starting 
points every second house has received a survey, which means that in every neighbourhood 
fifty questionnaires were distributed. Because some of the distribution points were located 
in between two larger parks, the relative popularity and influence of the different distances, 
sizes and park features of the larger parks can be measured. For an overview of the 
distri bution locations, and examples of the distri bution maps see appendix A4 and AS. 

3.5 Data preparation 

For data entering and analysis the statistica! packages SPSS 15 and SPSS 16 have been used. 
Before entering the data a codehook has been made which can be found in appendix A7. 
After entering the data, the data has been checked for errors with crosstabs and frequency 
tables and prepared for analysis by recoding open answer categories. In total 223 
respondents (15%) provided useful data. With this response rate it is generally accepted to 
do analyses. Besides the three selected parks, the other parks mentioned by the respondents 
were mostly smaller, nearby neighbourhood parks. The total sample of park observations is 
585, of which 250 are observations of the three selected large parks, 294 of the 
neighbourhood parks and 41 of other largeurban parksin Melbourne, outside the research 
area. Examples of these 'other' parks are for instanee the Botanical and Treasury gardens, 
Albert parkor Braeside park. 

Because respondents were unable to choose the first district park, table 3.1 shows how 
many respondents from each version were included in the analyses. The table also shows 
how many respondents answered one or more questions about the selected larger parks in 
total. Six of the most frequently mentioned other parks are given, of which five are 
neighbourhood parks. As respondents were free to mention any other park, Jells park was 
frequently mentioned by people as one of the other parks if they had Wattie of Karkarook 
park astheir version's district park (N=26). 

Ta bie 3.1: Response: Park and version 

Park Total Version 

jells 115 89 
Wattie 88 87 
Karkarook 47 47 
Valley reserve 27 -
Botanical gardens 20 -
Gardiners creek 20 -
Central reserve 16 -
Scotchrnan's creek 15 -
Centenary park 10 -
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3.6 Condusion 

Th is research builds u pon earlierresearch that has been conducted by a team of researchers 
from The Netherlands and the UK as part of a European funded project Results of this 
research will give insight in the valuation, usage and preferences for different types and 
characteristics of urban parks. This will help better understand the importance of existing 
and newly developed parks in residential neighbourhoods. The second purpose of this 
research is to generate a model which can predict park visitation from some main park 
features and personal characteristics to assist with the planning of urban greenspace. lt is 
decided to collect primary data based on a quantitative survey making use of a drop off 
questionnaire in neighbourhoods surrounding three larger district parks within the Inner 
South Eastern suburbs of Melbourne, Australia. An inventory has been made of the amount 
of smaller greenspaces in the surrounding neighbourhoods of these district parks. The 
questionnaire addressed a braad range of questions about usage, perception and valuation 
of the nearest larger urban park compared to (up to) two other urban parks they we re free 
to choose themselves. With surveying residents in neighbourhoods instead of park visitors 
in the parks themselves, non-users of larger parks can be reached. With a response of 223 
respondents (15%) and information of 585 park observations, of which 250 from the three 
district parks and 294 of neighbourhood parks, results can be analysed, especially the 
difference between the usage and valuation ofneighbourhood and districtparkscan provide 
interesting results. 
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Chapter 4 Results 

The description of the analyses in this chapter follows the structure of the research 
questions. First of all, statistics are used to gain insight in the sample characteristics (§4.1, 
subsequently they are compared to some characteristics of the total suburbs-population and 
Melbourne (§4.2) to see if the results can be generalized to the larger research population. 
In §4.3 an explanation is given of the way the results of this chapter are presented and 
which significanee tests are used to campare results between groups. Subsequently the 
results are discussed answering all the sub-questions from the research question. In §4.4 
and §4.5 usage and valuation of urban parks in the residential neighbourhood are discussed 
foliowed by an analysis of the perception of park features (§4.6), opinions about 
neighbourhood greenspace (§4.7), and an analysis of the visitation and valuations of larger 
natura) areas (§4.8). To conclude, §4.9 draws some conclusions based on the descriptive 
results presented in this chapter. 

4.1 Sample characteristics 

The sample characteristics are presented with a frequency and percentage of responses for 
each group. For comparison of different variables within groups, some variables are recoded 
into smaller categories and chi square tests are performed to check for significant 
differences within the sample. Only significant results are discussed: details of these results 
can be found in appendix 81. 

Table 4.1: Sample characteristics: gen der, age, dog ownership, nationality and household type 

l ! Frequency J Percentage J N 1 Missing 

Gender Male 
1 95 1 44.6 l 213 l 10 Fe male 118 55.4 

Age 16-18 

I ~1 1.4 
19-24 5.0 

25-34 26 11.9 

35-44 53 24.2 

45-54 48 21.9 I 
55-64 34 15.5 
65-74 29 13.2 
75 and over 15 6.8 219 4 

Dog ownership Non dog owner 148 67.9 

Dogowner 70 32.1 218 5 

Nationality Australian-born 163 1 75.8 
Non-Australian-born 52 I 24.2 215 8 

Househeld type 2 adults + child(ren) 66 30.8 

2 ad u lts 61 28.5 

1 adult+ child(ren) 6 2.8 
1 adult 28 13.1 
>2 adults + child(ren) 21 9.8 

>2 adults 32 15.0 214 9 

Table 4.1 shows that there are slightly more females (55%) than rnales in the sample. The 
age distribution is divided in group ranges of 10 years. The median is the group of 55-64 
year old, although most people (46%) are between 35 and 54 years of age and 26% of the 
sample is older than 54 years. 32% Of respondents are dog owners and 24% is not born in 
Australia (table 4.1). Asians and Europeans form the largest non-Australian respondent 
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groups, contributing for respectively 4l.S% and 38% of the total amount of non-Aussies 
(see table 81, appendix 81). Most households (31 %) in the sample consist of two adults and 
one or more children under 18 years of age, but also 2 adults without children are highly 
represented (28.S%). 8ecause all the children above 18 years are counted as adults, there 
are relatively many households with more than 2 adults (2S%). 

Taking a look at the percentage of rnales and females in each age-category, it shows that 
more than twice as much female respondents are found to be between 2S-44 years of age, 
whereas almast twice as much rnales are between 6S-74 years of age (see table 82, 
appendix 81). There is however no significant difference between groups if age is recoded 
to two groups, consisting of respondents up to SS years (N=141) and SS years or older 
(N=78), but older respondents do seem to have no children compared to younger ones. 
From the S2 non-Australian barn respondents, 17 speak another language then English at 
home, 6 respondents speak English and another language and 29 mainly speak English at 
home. It also seems that within the sample most households with 1 adult don't own a dog, 
whereas households with more than 2 adults do tend to own a dog (table 86, appendix 1). 
Dog ownership is not significantly related to having children or not 

Table 4.2: Sample characteristics: view, car, property, neighbourhood living 

I Frequency I Percentage i N j Missing 

View of Nature Yes 1 108 I 50.0 
1 216 1 7 No 108 50.0 

Car ownership None 4 1.8 ' I 
I One ' 69 31.5 
! 

j Two 110 50.2 

' Th ree or more 36 16.4 219 4 

Property Own [ 187 1 86.2 
1217 16 Rent 30 13.8 

Live in neighbourhood Less than one year 11 5.0 
1-4 years 53 24.1 
5-9 years 32 14.5 
10 years or more 124 56.4 220 3 

Table 4.2 shows that on average the respondents in the sample own 2 cars (SO%) and the 
majority of the sample (86%) seems to own their property with or without a mortgage 
instead of renting it More than half of the sample (S6%) has been living in their 
neighbourhood for 10 years or more and justas many people perceive the view from their 
house as natura! (N=108) as people who do not fee! they have a view of nature. 

Results in table 87, appendix 81 show that more respondents with an income below average 
have no view of nature from their house. This is probably due to the restricted property 
choices people with a Iower socio-economie status have. Also single adult households with 
child(ren) are less likely to have a view of nature, whereas households with 2 adults and 
child(ren) are more likely to have a view of nature. With these results it should be noticed 
that perhaps the perception of what people see as a view of 'nature' is subjective. Older 
respondents are living Jonger in their current neighbourhood compared to respondents 
under SS years of age. 
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Table 4.3: Sample characteristics: education, income and accupation 
Frequency Percentage N Missing 

Education Primary school 3 1.4 

Secondary school 48 22.0 

TAFE 28 12.8 

Undergraduate University 60 27.5 

Postgraduate University 71 32.6 

Other ... 8 3.7 218 5 

locome Weil below average 28 13.0 

Somewhat below average 32 14.8 

A bout average 29 13.4 

Between 1 and 2 times average 45 20.8 

Two times average 20 9.3 

More than two times average 32 14.8 
I don'tknow 2 0.9 

I rather not say 28 13.0 216 7 

Occupation Fulltimejob 68 31.5 

Part time job 33 15.3 

Self employed 24 11.1 

Full time education 12 5.6 

Unemployed 2 0.9 

Retired 41 19.0 

Lookingafter home 23 10.6 
Volunteer work 6 2.8 

Other 7 3.2 216 1 7 

The median degree obtained is an undergraduate university degree (table 4.3). This is not 
unexpected, because in Australia it is normal to start working after you have finished your 
Bachelor degree (in contrast to for instanee Dutch Universities). Although there is also a 
high percentage (33%) of people who have obtained a postgraduate degree: this can be a 
Honors, Masters or PhD. A very low percentage (1.4%) has only finished Primary school and 
22% of respondents stopped studying after Secondary school. Respondents were also asked 
about their level of income. The annual household income per year in Melbourne (before 
tax) was given as $56.000. Respondents were asked to state if their household income was 
higher, lower or average. Because income is regarded as sarnething personal and therefore 
is considered sensitive information, respondents were free to tick the possibility that they 
rather nat answer this question, which 28 respondents (13%) did (see table 4.3). From the 
people who did answer this question (N=186), 'about average' seems to be the mean value, 
with a tendency towards between 1 and 2 times average. A high percentage of people (26%) 
earn two times the average income or more. Of the respondents 31.5% are employed in a 
full time job (30+ hours) and 19% of the sample is retired from work. Only 11% of the 
respondents have answered looking after the home as their main occupation. lt is also 
interesting to see that the low amount of people who are participating in volunteer work 
(2.8%) all have a university degree. 

Again, when camparing groups, it seems that overall non-Australian barn respondents have 
obtained a higher educational degree (table 86, appendix 81). Taking a look at education 
level we see that more Australian-born people have obtained secondary school as their 
highest degree (27.6%) against other nationalities (5.9%). On the other hand 49% of non
Australian barn respondents have gat a Postgraduate degree, whereas 27% of Australian
born people have obtained this level of education. This might have sarnething to do with 
immigration policies. Not surprisingly, respondents with a higher inca me level have a higher 
education and a different accupation (table 85, appendix 81). The high income levels are 
mostly related to respondents with full or part time jobs and being retired is related to an 
income below average (the sameeffects are found for age*income and age*occupation). Also 

P I Pa ge 



'lldiCjiOJl 

educational level and accupation are significantly related, with lower educated people 
(secondary) mostly in the retired accupation group and higher educated respondents 
worlang full or part-time. Gender differences exist between accupation as well: females are 
more lookingafter the home (22 females to 1 male) and more male respondents are self 
employed or work fulltime. 

4.2 Sample comparison 

Next to judgements based on the 
research sample, we want to draw 
some conc\usions about a large 
population sample, for instanee the 
population in our research area or in 
Melbourne. In order to generalize the 
results, the characteristics of the 
research sample must be 
approximately the same as the larger 
population groups. The data is 
compared to the research area 
statistics based on 2006 census data 
from the Australian Bureau of 
Statistics (ABS) (www.abs.gov.au). 
The distribution of the questionnaire 
took place in three statistica! divisions 
of Melbourne, therefore, the research 
area comparison is made on averaged 
census data from those three 
divisions. Figure 4.1 shows the 
\ocation of these statistica\ divisions Figure 4.1: Location ofMelbourne's statistical divisions. 

and the location of the research area with the three larger parks. A comparison has been 
made for age, gender, nationality and dog ownership. The data for household situation could 
nat be compared, as the census data didn't provide optima\ comparison groups. 

Tab/e 4.4: Sample comparison with research area and Melbourne 
Sample Research Area Melbourne 

A ge 15-24 years 6.4% 16.6% 17.4% 
25-54 years 58.0% 50.2% 54.0% 
55-64 years 15.5% 13.7% 12.7% 

65 years and over 20.1% 19.5% 15.8% 

Gender Mal es 44.6% 48.3% 49.0% 
Fe rnales 55.4% 51.7% 51.0% 

Nationality Australian-born 75.8% 73.6% 74.5% 
Non-Australian-born 24.2% 26.4% 25.5% 

Dog ownership Non-dog owners 67.9% nja 62.5% 
Dogowners 32.1% nja 37.5% 

Table 4.4 shows that the age distribution in the sample is similar to the research area. 
People above 18 years of age were asked to fi\1 in and return the questionnaire; therefore 
the group of 15-24 years of age is relatively smaller than these groups in the research area 
andjor Melbourne. The other three age groups are slightly overrepresented in the sample, 
but when the error of under representation of the \ower age group is adjusted by weighing 
the resu\ts, this overrepresentation ofthe o\der groups is diminished. 
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Sample camparisans also show there are no big differences between sample and research 
area distributions of gender and nationality. lnformation about dog ownership is also 
compared, because dog ownership is expected to influence park visitation behaviour. 
Census data from 1994 is used to campare this to the Australian population, as no data is 
available free of charge for Melbourne. There is also no recent data available, as the ABS 
social trend report does not include data on this feature every year. lt seems that this group 
in the sample is slightly underrepresented compared to Australia. This sample comparison 
yields the results that the respondents don't have to be weighted to correct for the under or 
over representation of certain group characteristics. 

4.3 Presentation ofresults 

Different questions ask for different answer possibilities, analysis techniques and 
presentation of results. The closed questions in the questionnaire provided respondents 
with questions where they could choose from different categories, or rate certain features 
on likert scales. Sametimes it was possible to give multiple answers, sametimes only one 
answer was preferred. Open questions were afterwards recoded into some main categories 
according to the interpretation of the researcher. Because of the focus of this research, a 
distinction is made in the presentation of results between a district parks category and a 
category of neighbourhood parks. Results of the total sample (also including the 'other' 
parks category) are a lso shown. For an overview of results for each of the three parks and 
the other parks individually, see the Monash report: 'Usage and Valuation of Urban Parksin 
Southeast Melbourne' with complementary results of this study. The discussion of the results 
focuses on overall results and differences between district and neighbourhood parks. 

There were several questions about respondents' typical visitation behaviour of each park, 
where they were able to tick multiple answers. For instanee with whom do you visit the 
park, or what activities do you perfarm on a typical visit? The main results of these 
questions are presented with percentages that are calculated from the tata! amount of 
respondents who answered that question (in other words: missing data is assumed to be 
identically distributed over the other categories). Because of the categorical nature of the 
variables in these analyses, differences between groups are tested with chi-square and 
Fisherman's exact test. When answer categories didn't provide all possible options, an 
'other' category was provided. Because relatively few respondents used this category, their 
results are not showed or discussed here, unless clear patterns are discovered within these 
answers. 

With other questions, respondents were asked to tick or circle only one answer. Most of 
these questions were categorical in nature, but were rated on either likert scales (5 or 7 
point) or on scales with a sequentia! nature (e.g. going from 'daily' to 'less than once a 
year'). Therefore, sametimes mean values with standard deviation (SD) are presented in 
this report, and other times the choice is made to present the results with percentage scores 
for the different groups on all categories. Different techniques were used to test for 
significant differences between groups on these results. One way Analysis of Varianee 
(ANOVA) orT-tests were used and where applicable, non parametrie chi-square tests were 
run. When camparing mean values with ANOVA's, results are interpreted with Games
Howell post hoc tests. An overview of the assumptions to perfarm ANOVA analysis can be 
found in appendix 82. Different significanee levels are presented in tables with (*) 
indications. *** lndicates a significanee level of p<0.001, ** means significant of p<O.Ol, and 
* p<O.OS. When there is an indication of(*) in the table title, only one answer possibility was 
possible and the significants targets all categories. When the (*) is shown beside the 
category of one investigated variable, multiple answer possibilities were possible and 
significant differences were found for that category within a research varia bie. 
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4.4 Greenspace usage 

In this paragraph the sub-question 'To what extent do people typically use nearby 
greenspaces in their residential environment and are there differences between park size 
and socio-demographics?' is addressed. To answer this question for urban parks, results 
from section A (familiarity and usage) and section D (socio-demographics) are used. Befare 
answering this question, making use of some structuring sub-questions, familiarity with the 
different parks is analysed. 
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Figure 4.2: Familiarity with parks, mean va lues on 7 point likert scale 

People were asked to rate how familiar they were with the mentioned parks on a 7 point 
likert scale. Mean values of all park categories are shown in figure 4.2. Corresponding table 
with mean and SD values can be found in appendix 83. From the three given district parks, 
respondents were quite familiar with Jells park, slightly familiar with Wattie and relatively 
unfamiliar with Karkarook As they were free to mention the neighbourhood and other 
parks themselves, respondents indicated being relatively familiar with these two park 
categories. Results were tested with an ANOVA for significant differences. The results show 
that there are significant differences between the means of the parks. Familiarity with 
Wattie and Karkarook park is rated significantly lower compared to neighbourhood parks. 

How often do people see or visit parks? 

The usage of urban parksis first of all influenced by the frequency respondents are in visual 
or physical contact with them. Therefore, besides visitation frequency, respondents were 
asked how aften and how they saw each park without visiting them. Figure 4.3 shows that 
neighbourhood parks are seen more aften than district parks, probably because they are 
closer to home and people encounter them more easily while going to another destination of 
interest From the corresponding table (appendix 83, table 810) it can beseen that overall, 
respondents see park several times a week without visiting them (21 %). Almast 40% sees 
the park once a month or less. 
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Figure 4.3: Frequency of seeing the park without visitation 
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Analysis on how respondents saw the parks at these occasions shows that overall (83.1 %), 
and for bath park types separately, most respondents saw the park while passing by with 
their car (table 4.5). A high percentage of people saw neighbourhood parks while passing by 
on foot (50%). 

Ta bie 4.5: How do y ou see this park without visiting••• 

District Nelghbourhood Overall 

Passing by by car 91.5% 205 76.4% 214 83.1 o/o 451 

Passing by on foot 16.1 o/o 36 50,0% 140 34.1 o/o 185 

Passing by on bicycle 5.8% 13 10.4% 29 7.7% 42 

See from my home 1.3% 3 2.9% 8 2,0% 11 

See from workfschool 0.9% 2 0.4% 1 I 0.6% 3 

Total 115.6% 259 140,0% 392 127.4% 692 

••• significant< 0.001 

A major interest in respondents' usage of different types of parks is frequency of visit. 
Frequency of visit influences for instanee familiarity with, and knowledge of the park. 
Therefore respondents were asked how aften they visited or passed through the parks. 
Results of this question are shown in tab ie 4.6. 

Ta bie 4.6: Frequency ofvisit ••• 
District Neighbourhood . Overall 

Daily 0.4% 1 7.5% 22 4,0% 23 
Several times a week 9.6% 23 23.5% 69 I 16.1% 92 
Once a week 8.4% 20 13.3% 39 10.6% 61 
Once a fortnight 9.6% 23 12.3% 36 10.3% 59 
Once a month 13.8% 33 14.7% 43 14.5% 83 
Once every three months 19.2% 46 14.7% 43 18.3% 105 
Once a year 12.1 o/o 29 7.5% 22 11.5% 66 
Less than once a year 26.8% 64 6.5% 19 14.7% 84 

Total 100% 239 100% 293 100% 573 

... Significant< 0.001 

Overall, the median visitation value is once every three months with 55.5% of respondents 
visiting a park once a month or more. Neighbourhood parks are visited daily by 22 
respondents (7.2%) while district parks are visited more than once a week by 10% of 
respondents. These categories are also recoded in visitation days per quartile. Daily 
becomes 90, several times a week 36, every week 12, every fortnight 6, once a month 3, once 
a quartile 1 and less than that 0 days. Calculations with these frequencies show that the 
overall visitation frequency is once a week. For neighbourhood parks this is slightly more 
and district parksareon average visited once a fortnight (see table 814, appendix 83) . 

5.1Page 



Final r pllrl 

When and with whom do people vjsit parks? 

Respondents were asked when they typically visited the parks. The results (table 4.7) show 
that overall, 1.5 answer possibilities were ticked and respondents typically visited parks in 
the morning (47%) and in the early (39%) and late afternoon (35%). 

Ta bie 4.7: When do you visit the park 
District Neighbourhood I Overall 

In the morning* 42.4% 86 52.4% 143 47.4% 245 

Ou ring lunch time 21.7% 44 14.7% 40 19,0% 98 

In the early afternoon 38.9% 79 35.9% 98 38.7% 200 

In the late afternoon* 30.5% 62 41,0% 112 34.8% 180 

In the evening 16.3% 33 11.4% 31 12.6% 65 

Ou ring the night 2,0% 4 0.4% 1 1.2% 6 

I Total 151.7% 308 155.7% 425 153.6% 794 

• stgnificant < 0.05 

Compared to district parks, neighbourhood parks are significantly (Fisherman's test) visited 
more in the morning and late afternoon. This probably has to do with the fact that these 
parks are more frequently used fora shorter visit andjor a walk with the dog at these times 
of the day. The results of with whom respondents visit the parks confirm these thoughts. As 
figure 4.4 shows, overall, the distribution between the six categories is quite evenly, with 
percentages ranging from 25% for visitation with friends to 29% visitation with partner and 
children. 
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Figure 4.4: With whom do you visit the park? 

the dog 

People gave an average of 1.6 answers. A frequently mentioned answer from the 'other' 
option was with family memhers (N=10 out of 11). Looking at the differences between park 
types, significant differences exist between all groups (table B11, appendix B3). 
Neighbourhood parks are more visited when people are on their own, with the dog or with 
children. On the other hand, district parks are visited more with friends, partner or with 
partner and children. This can be related to the higher level of facilities they provide for 
group gatherings or a day out. 

How do people getto parks? 

To gain insight in transportation means used, respondents were asked how they typically 
got to each park. Overall, getting there by car (58%) and on foot ( 45%) we re most 
frequently mentioned (see table B12, appendix B3). Public transport is hardly ever used to 
get to a park, with only 17 people (3.2%) mentioning this and 11.4% of all respondents 
mention to cycle to the park on ( one of their) typ i cal visits. 
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Figure 4.5: How do you visit the park? 

Public 
transport 

Figure 4.5 shows that neighbourhood parks are visited more frequently on foot, whereas 
district parks are visited more by car. This is probably due tothefact that (for most people) 
neighbourhood parks are closer to home. There seem to be no significant differences 
between bicycling and public transport for bath park types. The Monash report however, 
shows that of the district parks, only Je lis park is relatively frequently (17%) visited with a 
bicycle. 

Respondents were also asked how long their travel time was to getto the park on a typical 
visit. Although the gap between every category of travel time is of the same size (minutes), 
results are presented with answer percentages for each category. As table 4.8 shows, most 
people (63%) travel less than 10 minutes to get to the park. 20% of all respondents 
indicates to travel Jonger than 15 minutes on a typical park visit. Camparing district to 
neighbourhood parks it is significant that people are willing to travel Jonger to get to a 
district park than toa neighbourhood park. For 80% ofthe respondents, the neighbourhood 
parks they visit are within 10 minutes from home, whereas this is 52% for district parks. 

Ta bie 4.8: Travel time*** 

District Neighbourhood Overall 
Less than 5 minutes 16.4% 35 43.1% 121 29.1% 156 
5 to 9 minutes 35.5% 76 37.4% 105 34.3% 184 
10 to 14 minutes 24.3% 52 12.1% 34 16.6% 89 
15 to 19 minutes 15.9% 34 4.3% 12 9.3% 50 
20 to 25 minutes 3.3% 7 1.1% 3 4.5% 24 
More than 25 minutes 4.7% 10 2.1% 6 6.2% 33 

Total 100% 214 100% 281 100% 536 

~.-. sfgn ifican t < 0.001 

Of course travel time is nat a clear indicator for the distance to a park because it is a 
personal perception and dependant on the transport means used. As respondents were free 
to tick multiple answers for this question, no direct conneetion can be established between 
transport means and travel time for every respondent. Because of these reasons, the 
distance to a park has been estimated. Bird-eye distances have been estimated using the 
program Google Earth. Measurements in kilometres have been calculated between the 
centre point of the distribution areas and the centre points of the parks. Of course these 
results are nat perfect estimations, as the house of each respondent is located away from 
this centre point, as wel! as the entrances of the parks. Notwithstanding these limitations, 
these measurements give more reliable interpretations. 
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Figure 4.6: What is the distance to the park? 

After determining the distances in kilometres, they are categorized in seven categories 
ranging from less than 1 to more than 6 kilometres. Figure 4.6 shows the results for district 
and neighbourhood parks. There is nat a lot of variation between distance to the district 
parks, as the distributions points were stratified by a distance factor to these parks. More 
than half of the neighbourhood parks that are visited, are within 1 km distance of the 
residence (52%), 81% within 2 km (see table 813, appendix 83). 

How lone do people stayin the parks? 

Nat only frequency of visit is important tobenefit from park visitation, but literature also 
suggests that a Jonger duration of stay influences the regenerative effects of parks. Table 4.9 
shows that overall, a visit to the park takes between 15 minutes and 1 hour ( 43%), foliowed 
by 1 to 2 hours (30%). Almast nobody (1.9%) stays more than 4 hours in the park. 

Ta bie 4.9: Duration ofstay• .. 

District Neighbourhood Overall 

Less than 15 minutes 4.9% 10 16.7% 46 11.1% 58 

15 minutes to 1 hour 32.5% 67 54.7% 151 42.8% 224 

1 to 2 hours 39.3% 81 22.8% 63 30.4% 159 
2 to 4 hours 20.9% 43 5.1% 14 13.8% 72 
More than 4 hours 2.4% 5 0.7% 2 1.9% 10 

Total 100% 206 100% 276 100% 523 

.,,.. significant< 0.001 

Visitations to neighbourhood parks are less long, with 72% of respondents staying up till 1 
hour in the park compared to 37% in district parks. The comparison between district and 
neighbourhood parks shows that duration of stay is significantly different (p < 0.001) with 
people staying Jonger in the larger district parks. 

What actiyities do people perform in the parks? 

Two farms of walking are the most popular activities from the average 3.1 answers that 
were given for all parks (table 4.10). Respondentsin the sample mostly used parks to go for 
a stroll or recreational walk ( 49%) or to walk for exercise (38.5%). After the two farms of 
walking, taking the children to play (36%), to sit and relax (27%) and walkinga dog (27%) 
were most frequently mentioned. 9 Out of the 13 given activities show significant 
differences between neighbourhood and district parks. Compared to neighbourhood parks, 
significantly more people use district parks to abserve nature, to sit and relax, for a 
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recreational walk or social and food / drink related activities. Neighbourhood parks are 
significantly more used to walk a dog or for passing through. These results show that the 
district parks are used for different kind of activities, more in a social, 'having a day off 
setting, whereas neighbourhood parks are used for everyday activities and activities with a 
short duration time. Although the difference is not significant, neighbourhood parks arealso 
more used to walk for exercise. 

Ta bie 4.10: Actlvities in the park 
District Neigbbourhood I Overall 

stroHing I recreational walk*** 57.1% 117 38.7% 108 48.6% 255 

walking for exercise 36.6% 75 41.2% 115 38.5% 202 

take children to play 34.1% 70 38,0% 106 35.6% 187 

sit and relax*** 34.6% 71 17.9% 50 27.4% 144 

walk a dog••• 20,0% 41 34.8% 97 26.9% 141 

picnic I barbeque••• 40.5% 83 9.3% 26 23.6% 124 

abserve nature••• 30.7% 63 13.6% 38 23,0% 121 
socialize••• 29.8% 61 15.1% 42 22.5% 118 

eating or drinking••• 28.8% 59 7.9% 22 18.9% 99 
jog cycle ska te 17.6% 36 18.6% 52 16.8% 88 
passing through* 10.7% 22 18.3% 51 14.3% 75 
attend an event** 13.2% 27 4.3% 12 9.1% 48 

field sports 1 activities 5.4% 11 5.4% 15 5.1% 27 

Tot al 359,0% 736 263.1% 734 310.3% 1629 

***significant< 0.001 .. significant< 0.01 •significant < 0.05 

Wb~ do peQple eQ tQ tbe park~? 
Finally, multiple answers could be given for the main reasans a respondent had for visiting a 
park. Overall3.3 answers were given; with on average most answers for district parks (3.7). 
Table 4.11 shows that proximity, accessibility and scenery are the main reasans why 
respondents visited the parks. 

Ta bie 4.11: Reasans to visit the park 

District Neighbourhood Overall 

proximity••• 49.3% 103 69.8% 194 57.4% 302 
accessibi lity 45,0% 94 52.5% 146 47.7% 251 
scenery••• 54.5% 114 24.5% 68 39.4% 207 
tranquillity••• 42.6% 89 27,0% 75 35.9% 189 
facilities•• 39.7% 83 26.6% 74 32.7% 172 
layout** 33,0% 69 21.9% 61 28.7% 151 
size••• 42.1% 88 13.7% 38 27.9% 147 
safety 21.1 o/o 44 20.9% 58 21.3% 112 
activity 19.1% 40 20.1 o/o 56 19.4% 102 
social aspect••• 22,0% 46 6.8% 19 16,0% 84 

Total 368.4% 770 I 283.8% 789 326.4% 1717 

••• significant< 0.001 •• significant< 0.01 *significant < 0.05 

These three reasans arealso the top three reasans for district parks, with also size, facilities 
and tranquillity scoring relatively high. For neighbourhood parks tranquillity (27%) came in 
third place after proximity (70%) and accessibility (52.5%). Almast all differences between 
the two park types are highly significant. Only proximity is much more important while 
visiting a neighbourhood park, whereas scenery, tranquillity, Jayout, facilities, size and 
social aspect are considered important reasans to visit district parks. This is not surprising 
consictering the main role these different types of parks fulfil in a residential area. 
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Proximity seems to be one of the main reasans to visit a park, and therefore a relationship 
between travel time and frequency of visit is expected. In order to investigate this, the 
recoded categories of visitation frequency into visitation days for each quartile (three 
months) are used. Figure 4.7 shows meao visitation days a quartile (y-axis) plotted against 
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Figure 4.7: Relationship between visitation frequency and distance 

distance for district and neighbourhood parks. As was expected, there seems to be a 
decrease of visitation frequency related to distance for bath park types. This relationship 
seems to be more sensitive for neighbourhood parks than for district parks, with the first 
group showing a steeper decline. lf the distance to a park is less than 1 kilometre, 
neighbourhood parks are visited two times a week while district parks are visited once a 
week. When distance seems to reach around 2-3 km, the meao visitation frequency of 
district parks seems to stabilize having an average frequency of once or twice every three 
months . The neighbourhood parks show a slight unexpected incline in frequency of 
visitation in the 2-6 km. Further inspeetion of the results shows that this incline is caused by 
a group of 7 respondents. They frequently visit a neighbourhood park (some of them with 
the dog) that is further away on foot or with a bicycle. It is anticipated that these 
respondents like to be physically active and use a park setting at a larger distance from 
home as one of their destinations in their trip. 

Besides reasans to visit the parks they mentioned, respondents were asked with open 
questions insection C of the questionnaire for reasans to visit one park over the other. This 
was done for the given district park (Wattle, Jells or Karkarook) and the most frequently 
visited or most familiar other park they mentioned themselves in section A. Open answers 
were recoded to answer categories. 

Table 4.12: Reusons to choose to visit one park over the other 
N Percentage N Percentage 

Mentioned over district park District over mentioned park 

Proximity to home Ilocation 86 54.4% Proximity to home Ilocation 35 22.4% 
Children I Play equipment 15 9.5% Si ze 32 20.5% 
To walk the dog 14 8.9% Natura) (scenery) I views 24 15.4% 
Natura) (scenery) I views 13 8.2% Facilities 23 14.7% 
Flora I fauna 10 6.3% barbeque I picnic 20 12.8% 

Total responses 158 Total responses 156 
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Table 4.12 shows the top five responses for bath questions. The most important reason why 
the other park (mostly neighbourhood park) is chosen to be visited instead of the nearest 
district park is proximity, mentioned by S4% of respondents. Proximity is foliowed by the 
opportunity for children to play or the play equipment and to walk the dog with respectively 
9.S% and 9%. Within the preferred reasons, the district park proximity to home (22%) and 
size (20.S%) are bath most influential. Also facilities and barbequejpicnic facilities are 
frequently mentioned which is in line with the tendency people have to perfarm social 
activities in district parks. These parks are regarded as more suitable locations, with more 
facilities to perfarm these activities. 

Are there dUferences between socio-demo~:raphics in park usa~:e? 

The results from the above analyses have been tested to see whether there are significant 
differences between visitors based on some socio-demographic characteristics. The selected 
characteristics (based on expectations and literature) are: age, dog ownership, nationality, 
gender, income and whether a person has children in the household or not Result of the 
significant chi square tests discussed here, can be found in tables B14A-B14H, appendix 83. 

Dog ownership is the only personal characteristic giving significant results between groups 
for visitation frequency. As dog owners need to walktheir dogs a couple of times a day, they 
seem to prefer parks as a setting to visit while doing this. On average they visit parks more 
than once a week, while non dog owners visit parks once or twice every fortnight Age, 
gender and nationality seem to influence when people visit a park. Only 12% of respondents 
aged SS years or older visit parks during or after the late afternoon, while this is 26% for 
younger respondents. Interestingly, females visit parks more aften in the morning, while 
rnales also seem to prefer the early and late afternoon. While respondents barn in Australia 
seem to prefer the morning and early afternoon, people barn in another country visit parks 
more aften during lunch, late afternoon and evening. For almast all socio-demographic 
characteristics, significant differences are found relating to with whom they visit the parks. 
Respondents with a lower income and female respondents visit parks more aften tagether 
with friends, while dog owners visit parks less aften with friends or with children. Older 
respondents visit more aften tagether with a partner and not with children, whereas 
respondents with children visit parks less aften on their own or tagether with friends. 

Respondents with a higher income probably live in more green neighbourhoods, because 
they tend to walk more to the park, whereas low incames use the car more aften. This is in 
line with distance travelled, as the lower incames ( average or below) more aften visit parks 
further away from their homes. Older respondents do not use bicycles to getto the park, but 
their car usage is higher. Walking the dog has the effect that dog owners go more to parks on 
foot compared to non dog owners. Looking at duration of stay, it is clear that dog owners 
and rnales seem to prefera shorter visit to the park. 

Finally; performed activities and reasans to visit the park are compared between groups. 
Three activities of interest and seven reasans were selected to investigate. Going for a 
recreational walk doesn't seem to provide significant results, but walking for exercise and 
socializing seem to differ significantly between groups. Older people and individuals 
without children seem to visit parks more as places to walk for exercise and respondents 
with children, a higher income or females seem to visit parks to socialize. Proximity, 
facilities, layout and natura] scenery seem to give significant differences between groups, in 
contrast to accessibility, size, and the social aspect Non dog owners visit parks more aften 
because of the available facilities, the layout or design and the natura! scenery. Facilities are 
also more important for families with children, while females indicate that layout is an 
important reason to pay a visit to an urban park. Higher incames seem to state proximity as 
a more important reason to visit compared to average or below average household incomes. 
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4.5 Greenspace valuation 

8esides usage of parks, the research question focuses on the valuation of parks in the 
residential area. This paragraph shows results of the sub-question: "To what extent do 
peop/e typically value nearby greenspaces in their residential environment and are there 
differences between socio-demographics?". In order to answer this question, respondents 
were asked to give their apinion about the parks, they rnentioned whether they like the 
parks and whether they are satisfied with thern. 8esides this, respondents were asked to 
value the parks on several geographical levels, narnely; household, neighbourhood and 
Southeast Melbourne. This wasdoneon 7 point likert scales ranging frorn not at alljno value 
to very rnuchfhigh value. 

What is the opinion and valuation ofpeople about the parks? 

Overall, figure 4.8 shows that positive scores were given for likeability and satisfaction 
ratings for the two parks types. Table 815 in appendix 84 gives the corresponding rnean and 
SD values. There are no significant differences between likeability and satisfaction but 
interesting differences are found between the valuations on the three geographicallevels. 

Opinions and valuations 
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Figure 4.8: Opinions and valuations district· neighbourhood 

Although all results show positive valuations, it is clear that neighbourhood parks are 
significantly rated higher on the household and neighbourhood level, while district parks 
are rated significantly higher on the Southeast Melbourne level. This probably has to do 
with the service area of district parks, as these parks are planned to serve a larger 
geographical area. It is interesting to see however, that although bath park sizes are rated 
positively, respondents rate neighbourhood parks significantly higher ( +0.5) for their 
household. Of the overall valuations on different levels, valuation for household was Iowest, 
with an overall rnean of 5.61 cornpared to 5.85 for the neighbourhood and 5.80 for 
southeast Melbourne (see table 815, appendix 84). This indicates that although people are 
probably non or infrequent users of the parks they do value the existence of these 
greenspaces for the cornrnunity. To further analyse this, the relationship between frequency 
ofvisit and park valuation on the three different geographicallevels has been investigated. 
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Figure 4.9: Relationship between visitation frequency and valuation 

Figure 4.9 shows that for the household and neighbourhood level, valuation slowly 
decreases when people visit a park less frequently. These valuations decline from around 
6.S when visited every day to respectively 3.6 and 4.4 when visited less than once a year. 
The valuation for Southeast Melbourne shows a different result, it stays the same, showing 
no decrease or increase relationship with a less high visitation frequency. 

To what extent does the valuation of district and neighbourhood parks yar:y across 
socio-demoerap bics? 

Respondents aged SS years and older seem to like the parks better and are more satisfied 
with them (see table 817, appendix 84). Their ratings (on 7 point likert scale) are 
respectively 0.5 and 0.4 point higher than those of younger respondents. The same 
significant differences seem to exist for respondents without children in their household. 
Their ratings of likeability and satisfaction are respectively 0.2S and 0.2 higher for 
likeability and satisfaction. Differences between respondents born in Australia and born 
oversees arealso found for likeability and satisfaction. Individuals that are born in Australia 
rate the parks significantly higher on likeability and satisfaction levels. There seem to be no 
significant differences between the investigated socio-demographic characteristics for the 
valuation of park on the several geographical areas. 

4.6 Parkfeatures 

Several main input variables in the conceptual model are park features. The perception of 
availability of these features can influence visitation and valuation of a park. Therefore, the 
sub-question: "How do peop/e classify and perceive the availability and importance of park 
features in nearby greenspace in their residential environment?" is answered in this 
paragraph. The analyses make use of results from section 8 of the questionnaire and section 
A and D are used to see if there are differences between visitation usages and socio
demographics. 
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How do people perceive the availability of features in district and nei~:hbourhood 
parks and which features are ofhieh importance? 

In section 8 of the questionnaire, respondents were asked with which of the other parks 
they mentioned themselves, they were most familiar with or visited mostoften besides the 
given district park. After this, they were asked to rate the extent to which some given park 
features were available in both the district and the other park on a 5 point likert scale 
ranging from disagree (1) to agree (5). Results from this question are therefore perceptive 
judgements (has or has not) instead ofvaluations (good or bad). Although some perceptions 
are objective (e.g. has water (lake) facilities), most perceptions are also to some extent 
subjective in character. What one person regards as wel! maintained and tranquil can be 
perceived as messy and noisy by a different respondent. 

For this analysis, answers from respondents mentioning one of the parks from the 'other' 
category are filtered out of the analyses to make a comparison between district and 
neighbourhood parks. As respondents were free to mention any kind of parkor greenspace 
they used or visited within their neighbourhood, there is much variation (high SD) in the 
neighbourhood park feature ratings. Tables with results for each of the district parks 
separately including median, mean, SD and number of respondents, can be found in table 
818, appendix 85. Table 4.13 shows the results of the ratings on all 19 features for 
neighbourhood and district parks. 

Ta bie 4.13: Ratings of parkfeatures 

Neighbourhood District parks 

Median Mean SD N Median Mean SD N 
pleasant views••• 4 3.72 1.26 166 5 4.43 0.91 204 
a place where children can play* 5 4.28 1,01 167 5 4.50 0.90 202 
areas that are tranquil*** 4 3.76 1.25 168 5 4.41 0.92 202 
a place where people walk dogs 5 4.40 1,02 167 5 4.41 0.96 199 
used for large events••• 3 2.72 1.52 160 5 4.18 1.16 197 
piertic I bbq areas••• 3 2.96 1.65 166 5 4.61 0.75 201 
no litter* 4 3.50 1.25 165 4 3.83 1,09 196 
welllooked after 4 4,02 0.92 168 4 4.20 0.96 203 
a lot of trees••• 4 3.64 1.32 168 5 4.37 0.95 201 
water (lake) facilities•• 1 2.32 1.64 164 5 3.90 1.47 195 
few signs ofvandalism 4 3.54 1.23 161 4 3.87 1.14 199 
areas for bal! games•• 5 3.87 1.40 164 5 4.17 1.12 195 

benehes to sit on•• 4 3.88 1.26 164 5 4.30 0.98 201 
a place where you can abserve birds and 3 3.22 1.48 165 5 4.40 0.90 203 
other wildlife••• 
usually not too crowded 4 4.18 1,03 165 4 3.93 1.15 200 
food and drink facili ties••• 1 1.46 1,05 162 4 3.57 1.42 192 
ecological value••• 4 3.76 1.32 165 5 4.37 0.88 199 
proper tracks and pathways••• 4 3.79 1.38 164 5 4.53 0.76 200 
enough parking facilities••• 4 3.45 1.38 164 5 4.32 1,00 200 

Total 4 3.50 1.28 165 5 4.23 1,02 199 

• significant< 0.05 **significant< 0.01 ***significant< 0.001 

On ave rage, district parks have a higher mean rating ( 4.23) on the availability of all park 
features than neighbourhood parks (3.50). This is not surprising, as district parks are larger 
in size, and therefore often offer more features. Significant differences are tested with 
independent samplesT-testand shows that all results are significant on at least a 0.05 level 
except 'a place where people walk dogs' and 'is welllooked after'. The largest differences are 
found in 'has water (lake) facilities' and 'has food and drink facilities'. Also a relatively big 
difference is found between the ratings of 'a place where you can observe birds and wildlife' 
(3.22 against 4.40 for district parks). 

After rating both parks, respondents were asked to indicate which of these features they 
considered to be most important for respectively district and neighbourhood parks, rated 
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with a rank order of 1-2-3, with 1 being the most important option. In this analysis no 
division has been made between the orders of the ratings. When a park feature is mentioned 
within the top three, it is rated as important. Table 4.14 gives an overview of percentages 
(calculated from total respondents per park) of the eleven most frequently mentioned 
features. 
Table 4.14 :lmportance of parkfeatures 

I •N Views Chlldren Tranquil Dogs Events · Lltter Trees Water No crowd Food/drink Tracks 

District !34 15.7% 2'7.6% 34.3% 32.8% 10.4% 3.7% 29.9% 6.7% 23.9% 23.1% 16.4% 

Neighb. 106 15.1% 21.7% 41.5% 15.1% 27.4% 12.3% 33,0% 21.7% 15.1 o/o 15.1% 20.8% 

Total 15.4% 25.0% 37.5% 25.0% 17.9% az.t% 27.9% 22.5% 17.5% 13:3% 18.3% 

•• significant< 0.01 

The park has areas that are tranquil is most frequently mentioned by 37.9% of respondents. 
Second is 'has a lot of trees' (28%) and a shared third place with 'is a place where children 
can play' and 'is a place where people walk dogs' both mentioned by 24.7%. 'Is a place 
where people walk dogs', 'is not to crowded' and 'has food and drink facilities' seem to be 
more important in district parks, whereas 'is used for large events, has no litter, has water 
facilities' are relatively more important in neighbourhood parks. 

How do people rate cate~ories of park features in parks? 

After rating the 19 given park features, respondents were asked to rate some overall 
categories of park features on 7 point likert scales. These scales included ratings on safety, 
maintenance, accessibility, scenic beauty and availability of facilities. Differences between 
neighbourhood and district parks are tested with aT-test. This shows that only the ratings 
of scenic beauty and facilities are significantly different between these two groups (see table 
4.15) 

Table 4.15: T-test categoriesof park voluution 

I N ! 
' 

Mean I Std. Dev ! T j dt 1 Sig 

Safety District 206 5.383 1.415 -0.391 370 0.696 

Neighbourhood 166 5.440 1.337 

Maintenance District 207 5.802 1.225 1.249 371 0.213 

Neighbourhood 166 5.639 1.294 

Accessibllity District 210 6.162 1.129 0,018 377 0.985 

Neighbourhood 169 6.160 1.146 

Scenic beauty District 209 6,062 1.233 6.894 314 0,000 

Neighbourhood 168 5,048 1.555 

Facilities District 208 5.654 1.339 8.519 308 0,000 

Neighbourhood 166 4.277 1.704 

District parks have a higher scenic beauty score than neighbourhood parks. They even score 
one whole point higher (6 insteadof 5) on the 7 point likert scale. The amount of facilities is 
considered to be better in districtparksas well, with a difference of almast 1.5 scale points. 
As district parks are larger in size, catering for a more diverse public and larger groups 
these results are not unexpected. The differences between neighbourhood and district parks 
on safety, maintenance and accessibility valuations are about the same. For a comparison 
between the results of the three larger parks, see the Monash report 
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To what extent does the ratio~ of park feature cate~ories parks vary across socio
demo~raphics? 

Differences between the categories have been tested for dog ownership, gender, income 
(two groups), nationality, age and between respondents with or without children. 
Significant differences have been found withinthese last two groups. 

Table B28, appendix B5 shows the results of the T-tests. Safety and accessibility are rated 
significantly higher for respondents without children. lt could be that respondents with 
children are more worried a bout the safety of their children, and also accessibility features, 
like for instanee easy access with a buggy, could be influencing these valuations. Safety, 
maintenance, accessibility and scenic beauty are all rated significantly different between 
respondents of different ages. Older respondents have a higher valuation of all these park 
feature categories. 

Are there underlyin~ dimensions that people use to evaluate the perception of park 
features? 

The list of 19 park features provides us with tangible features which can be influenced to 
imprave the park setting to the preferences of the visitors. The complete list however, is too 
broad and specific for further analysis and generalized conclusions. Therefore it is necessary 
to investigate if there are underlying dimensions that people use to evaluate the rating of 
these park features. 

Factor analysis is a multivariate methad concerned with detecting and analysing patterns 
based on the correlations among quantitative variables. Exploratory factor analysis is used 
to gain insight into the structure that explains a collection of measurements on several park 
features. The objective is to identify the number and the nature of the factors that are 
responsible for covariation in the data. With this, underlying structures will become visible 
in several factors (or constructs). The methad which is used is principal component analysis 
(PCA) with varimax rotation. In this analysis, PCA is used as a data-reduetion methad to 
reduce the scores from a larger set of park features into scores on a smaller set of 
components. The components will reflecteertaio dimensions on which people rate the given 
park features. These underlying components are standardized, non-correlated and have a 
standard deviation of 1, which can be useful in further regression analysis. 

The sample used for the factor analysis is based on 333 judgments a bout the scores of park 
features from all types of parks. The variables used in the PCA consist of the 19 park 
features which were rated on a 5 point likert scale (disagree to agree). To assist 
interpretation of the factors, the 5 general categories of park features with value ratings on a 
7 point likert scale (very poor to very good) were used in a second PCA. While constructing 
the questionnaire, the hypothesis was that some of the 19 park features would correlate to 
some of the braader categories like for instanee 'scenic beauty' or 'safety'; therefore these 
could be used as control variables in a factor analysis. The 5 control variables were removed 
from the final PCA solution. A correlation matrix of the 19 variables with a Kaiser-Meyer
Olkin test and Bartlett's test of sphericity shows that these variables are suitable for a PCA 
analysis. The proportion of common varianee in the variables is 0.896 (minimum is 0.5), and 
Bartlett's test is significant on a< 0.001level. 
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Ta bie 4.16: PCA: Total Varianee Explained 

Factor Initia] Eigenvalnes 

Total %of Varianee Cumulative% 
Extraction SUms ofSquared Loadings I Rotation SUms ofSquared Loadings 
Total %of Varianee Cumulative% . Total %of Varianee Cumulative% 

1 6.863 36.119 36.119 

2 1.906 10,030 46.149 

3 1.678 8.830 54.980 

4 1.177 6.192 61.172 

5 0.940 4.949 66.121 

6 0.794 4.181 70.302 

Scroe Plot 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Component Number 

Figure 4.10: Scree plot PCA 

6.863 36.119 

1.906 10,030 

1.678 8.830 

1.177 6.192 

u 15 16 17 18 19 

36.119 4.514 23.760 23.760 

46.149 2.998 15.780 39.540 

54.980 2.292 12,061 51.601 

61.172 1'-'" 9.571 61.172 

For the determination of the number of 
suitable factors in the solution, three 
criteria were used. First of all, the 
Kaiser-Guttman rule was used, which 
states that a researcher should 
interpret the number of factors that 
have Eigenvalues greater than 1. An 
Eigenvalues measures the amount of 
varianee in the variables explained by a 
factor. Applying this rule to the results 
the analysis, it showed that 4 factors 
could be distracted (Table 4.16). 

Secondly, Catell's Scree Test (figure 
4.10) provided insight in the 
dimensionality of the set of variables. 

The 'elbow' in the visual plot of Eigenvalues shows that a salution with 3 factors could 
provide a good summary of the data. After this a parallel analysis was performed, using 
Watkins' (2000) Monte Carlo PCA program. Parallel analysis runs several PCA analyses with 
random generated data sets, generating 'minima!' values for Eigenvalues of the distracted 
components. Results showed that a three factor salution wasthebest option with the fourth 
Eigenvalue only slightly (0.06) above the generated value from this research's results (see 
table 820 appendix 85). 

Finally a more subjective criterion was used: interpretation of the factors. To enhance the 
interpretability of the solution, Kaiser's Varimax rotation was used which rotates the 
salution into factors with maximum variation in the factor-variabie correlations while 
retaining their orthogonality. Th is transformation is guided by Thurstone's (194 7) concept 
of simple structure, which occurs when each variabie relates to only one factor. As a control 
measurement, Oblimin rotation was used to check for similar results and possible 
correlations between components. The variables loading on the components were the same 
with this rotation method, butsome components had relatively high correlations (above 0.3, 
see table 821 appendix 85). 

From the results of the PCA on all criteria, it seemed that either a 3 or 4 factors salution 
provided a good interpretation of the components. The three factor salution gave some high 
loadings of one variabie on multiple factors (around 0.4; see table 826 appendix 85) which 
made interpretations of the factors more difficult. Tagether with the results of the PCA 
analysis with control variables it seemed that the 4 factors salution provided the best 
interpretation of the components and is therefore used for further analysis in this research. 

Table 4.17 shows the communalities of the different variables. The value of a communality 
depiets the proportion of varianee in a variabie explained by the components and is used as 
a fit-estimate for the variables in the solution. The low communality of one variabie (less 
than 0.4) is related to its loadings in the final solution: with the used cut-off point of loadings 
of 0.5 or more, it doesn't fit in any of the components. For further analysis it is decided to 
maintain these variables in the PCA. 
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Table 4.17: PCA: Communalities 

Initia I Extraction 

Has pleasant views 1 0.592 

Is a place where children can play 1 0.516 

Has are as that are tranquil 1 0.680 

Is a place where people walk dogs 1 0.306 

Is used for large events 1 0.722 

Has picnic I bbq areas 1 0.714 

Has no litter 1 0.764 

Is welllooked after 1 0.685 

Has a lot of trees 1 0.576 

Has water (lake) facilities 1 0.638 

Has few signs ofvandalism 1 0.673 

Has areas for ball games 1 0.659 

Has benehes to sit on 1 0.466 

Is a place where you can ob serve birds and other wildlife 1 0.748 

Is usually not too crowded 1 0.553 

Has food and drink facilities 1 0.635 

Has ecological value 1 0.663 

Has proper tracks and pathways 1 0.614 

Has enough parking facilities 1 0.417 

Conclusively 4 factors were distracted from the 19 variables in the principal component 
analysis explaining just over 61% of the varianee in the variables (table 4.16). Table 4.18 
shows the loadings of the different variables on the four components, using a cut-off point of 
0.5. For an overview of the fullloadings on all components, see table B19 appendix B5. The 
first component, explaining almost 24% of the varianee is labelled 'nature' and includes all 
the elements concerning the natura! features of parks. The second component includes all 
activity related opportunities or facilities a park provides and is therefore labelled 
'activities', explaining an additional 16% of the variance. The third component is labelled 
'maintenance', adding 12% of variance. From results it seems that also safety is related to 
the maintenance component The fourth component is named 'social events' accounting for 
the last 9.5% of explained varianee by the 4 factors. 

Ta bie 4.18: PCA: Rotated Component Matrix 

Park feature 
Has pleasant views 

Has areas that are tranquil 

Is a place where you can ob serve birds and other wildlife 

Has ecological value 

Has proper tracks and pathways 

Has a lot of trees 

Has water (lake) facilities 

Has enough parking facilities 

Is a place where children can play 

Has areas for ball games 

Has benehes to sit on 

Is used for large events 

Has picnic I b bq are as 

Has no litter 

Is welllooked after 

Has few signs ofvandalism 

Is a place where people walk dogs 

Is usually not too crowded 

Has food and drink facilities 

Social events 

0.615 

0.530 

-0.633 

0.674 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. Rotation converged in 7 
iterations. 
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The second PCA analysis with control variables confirmed the interpretation of the factors. 
Scenic beauty has a high Ioading on the natura! component, whereas safety, maintenance 
and to a Jesser extent accessibility load on the maintenance component. The loadings of the 
'availability of facilities' control variabie (ranging from 0.240 to 0.534) was divided among 
the four components, with the highest loading on the social events factor. Two variables (is 
used for large events and has picnic / barbeque areas) load high on two components 
because these features are correlated to both activities and socialevents which take place in 
a park. 

As a last control measurement some regression analyses were performed to see if the 
loading variables significantly explained a percentage of varianee of the five control 
variables. The maintenance component variables are put in two separate regressions on 
safety & maintenance and the nature component variables are put in a regression analysis 
on scenic beauty. There are no separate facilities or accessibility components, although it is 
expected that some of the variables with a high loading on the activities and social events 
component also relate to facilities. The regression model was checked on all underlying 
assumptions and results show that almost all variables which load on the components, also 
contribute significantly in the multiple regression analyses (see table 825 appendix 85). 
Results show that 'The park has no litter' only slightly contributes to safety and 'The park 
has water facilities' and 'The park has proper tracks and pathways' do notprovide a unique 
con tribution to the total explained varianee of natura! features (75%) on scenic beauty. 

The PCA solution is in line with theories behind the chosen list of features and shows the 
four ma in underlying dimensions that are important in the perception of park features. The 
first component tells us that first of all, parks are places to be in contact with and enjoy 
nature. The natura! aspect of parks is also related to the benefits they provide. Next to the 
natura! elements, also ecological value, tranquillity and proper tracks and pathways are 
important in this component. 8esides the natura! component, the second component 
includes all recreational facilities parks provide for the different activities people undertake 
to enjoy its natura! setting. The third component shows that maintenance is also a 
dimension on which people rate the parks they use. Finally the fourth component shows us 
that people use parksas settings for social events, using food (barbeque) and drink facilities 
and disliking too much crowding in these experiences. 

Are there differences between district and nei2hbourhood parks on ratin2s of these 
dimensions? 

To check for differences between neighbourhood and district parks on component scores, t
tests are run. If the assumption of equal variances was violated (Levene's test), robust 
results were used which do not assume equal variances. Table 4.19 shows the results of 
these analyses. 

Table 4.19: T-test component scores 

Component I NI Mean i Std. Dev. ! Tl Df. I Sig 

Nature I District 173 o.331 1 0.622 7.567 312 0,000 

Neighbourhood 141 -0.458 1.187 

Activities Dis trict 173 0.181 0.825 2.936 251 0,004 

Neighbourhood 141 -0.152 1.123 

Maintenance District 173 -0.056 0.947 -0.436 312 0.663 

Neighbourhood 141 -0,006 1,074 

Social events District 173 0.503 0.765 12.914 312 0,000 

Neighbourhood 141 -0.685 0.863 
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The mean scores on the natura! component show that the larger parks score significantly 
higher on this factor, which indicates that the respondents rate the natura) features of the 
larger parks higher than those of the neighbourhood parks. The mean rating of the 
neighbourhood parks on this component has a negative value, indicating that the amount of 
natura! elements is perceived to be low. As neighbourhood parks are relatively small, this is 
not surprising as there is less space for natura! elements. The mean scores on the activities 
component show the same tendency. It is clear that most neighbourhood parks don't have 
enough space to provide all activity related features, which explains its lower score on this 
component. 

There is no significant difference between the maintenance component scores for bath park 
categories. Also bath of the maintenance values are negative, indicating a low score on 
attributes loading high on this factor. A further investigation between the scores of the three 
district parks on this component shows different results (see Monash report). It seems that 
from the three selected district parks, Jells park has a high positive maintenance score and 
Karkarook and Wattie park a lower negative score. Therefore, there seems to be a large 
varianee in the ratings of the three district parks on this component The social events 
component does show significant differences among district and neighbourhood parks, with 
neighbourhood parks scoring low and district parks scoring high. This is not surprising, as 
district parks are larger and can cater for larger groups with more centralized facilities 
related to social events. 

Are tb ere dUferences between socio-demo~~:raphics on ratin~~:s of these dimensions? 

The components scores have been tested for differences between certain socio
demographic characteristics. Table 829 in appendix BS shows the results for age and the 
presence of children in the household. The natura! features component is rated significantly 
higher by older respondents. They have a mean value of 0.163 against -0.087 for 
respondents below SS years of age. Respondents with children seem to give a lower rating 
for the presence of natura! features, whereas the presence of socialevent related features is 
rated significantly higher compared to respondents without children in the household. 

4. 7 Neighbourhood greenspace 

Besides questions about the usage and valuation of the parks and perception of park 
features, respondents were asked about their apinion (satisfaction and importance) about 
the amount and variety of greenspace in their neighbourhood. The sub-question answered 
in this paragraph is: "What are peop/e's attitudes towards greenspace in their neighbourhoods 
and how does this vary across socio-demographics and neighbourhoods?". For the analyses 
results from seven questions rated on a 7 point likert scale ranging from not at all (1) to 
very much I very important (7) were used from section C of the questionnaire. Three 
questions were about satisfaction with and importance of the view from their house 
tagether with a measurement of satisfaction with their neighbourhood. 

What are people's attitudes towards ~~:reenspace in their nei~~:hbourhood? 

As table 4.20 shows, overall ratings were very positive, with only satisfaction with the view 
from the house as rated neutral (median score 4). Bath the mean (6.14) and median (7) 
values indicate that respondents think the number ofparks intheir neighbourhood is a very 
important aspect of their neighbourhood. 
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Table 4.20: Satisfaction withall parks, view and neighbourhood 

N Median Mean SD 
Satisfaction number of parks 220 6 5.63 1.36 

lmportance number ofparks 220 7 6.14 1.26 

Satisfaction variety of parks 216 6 5.44 1.40 

lmportance variety of parks 219 6 5.69 1.51 
Satisfaction view from house 219 4 3.98 1.76 

lmportance view from house 220 5 5.11 1.67 

Satisfaction with neighbourhood 220 6 5.67 1.19 

Unexpectedly, the results also indicate that respondents think this is a lot more important 
than the view from their house (mean=S.11, median=S). If the satisfaction levels of these 
two ratings are compared it becomes clear that overall, respondents are not satisfied with 
the view from their house (3.98) whereas they are a little satisfied with the number of parks 
in their neighbourhood (S.63). The high standard deviation (1.76) of satisfaction with the 
view from the house shows that there is a lot of varianee for this rating within the sample. 
An analysis of different neighbourhoods or socio-demographics can give more insight in this 
variance. Respondents seem to be quite satisfied with their neighbourhood, giving this a 
median rating of 6 with a mean of S.67. 

How do these attitudes vary across socio-demoKrapbics and neighbourhoods? 

Several independent T-tests were run to see if there were differences between different 
groups in the sample. Gender and age (under SS or ~ SS years) showed no significant 
differences, but dog ownership did for one rating: Dog owners seem to be more satisfied 
with the number of parksintheir neighbourhood (see table 4.21). Also respondents with a 
view of nature were significantly more satisfied with their view and neighbourhood. 
8ecause the questionnaires were distributed across different neighbourhoods for each 
version, an ANOVA was performed to check for differences between these groups. Results 
showed that neighbourhoods that received the Wattie and Karkarook park versions had 
significantly different scores on three ratings (see table 830 appendix 86). Respondents that 
received the Wattie park version, gave the highest rating of satisfaction with number of 
parks, view and neighbourhood, whereas all these ratings are lowest for Karkarook 

Table 4.21: Significantdifferences between satisf action and socio-demographics / neighbourhood ratings 

N Satisfaction number of parks Satisfaction view Satisfaction neighb. 

Dog ownership No 147 5.48 

Yes 69 5.91 

View of nature No 106 3.36 5.47 

Yes 107 4.56 5.86 

Version Wattie 86 5.91 4.31 5.93 

jells 88 5.56 3.86 5.56 

Karkarook 46 5.26 3.58 5.41 

To see if there is a relationship between satisfaction with either the view from the house or 
the number of parksin the neighbourhood and the satisfaction with the neighbourhood, two 
Pearson product-moment correlations were performed (see table 831 appendix 86). A 
Pearson correlation explores the strength of a linear relationship between two continuous 
varia bles. A correlation coefficient (r) can take on only values between -1 and + 1. Co hen 
(1988) suggests the following guidelines of interpretation of Pearson coefficients: r= .10 to 
.29 indicates a weak relation, r= .30 to .49 indicates a medium relation and above this it is a 
strong relationship between the variables. This is however a guideline and the 
interpretation is dependent on the context 
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The results of 219 respondents show that the correlation between satisfaction with 
neighbourhood and number of parks is 0.34 indicating a medium positive relationship (p < 
0.001). The amount of varianee shared between the two ratings is 11.6%. Between 
satisfaction with neighbourhood and view the relationship is also medium strong: 0.37 (p < 

0.001). These variables have an amount of 14.0% shared varianee indicating that this 
relationship is slightly stronger than that of neighbourhood satisfaction versus satisfaction 
with number of parks. A high satisfaction with the amount of parks in the neighbourhood 
and with nice view from the house is associated with higher levels of neighbourhood 
satisfaction. 

To conclude, it has been analysed whether the correlations between neighbourhood 
satisfaction and respectively satisfaction with view and number of parks differ between 
different neighbourhoods. Table 832 in appendix 86 shows the results of these correlations 
for each neighbourhood. The correlation between satisfaction with view and neighbourhood 
satisfaction is higher (0.425) for Karkarook park and lower (0.279) for Wattie park, while 
about the same as the overall results for the neighbourhoods which received the Jells park 
version. The correlation between satisfaction with number of parks and neighbourhood 
satisfaction yields different results. Jells park has a lower correlation score (0.252) whereas 
those of Wattie and Karkarook are higher. There is however a relatively high standard 
deviation amongst the rating of satisfaction with view for all three versions and with 
satisfaction with the number of parks for the Karkarook version. These results indicate that 
the relationships between the mentioned variables differ amongst different neighbourhoods 
or distribution points within the different version of the questionnaire. Further 
investigation of the different neighbourhoods within these responses might provide more 
accurate results about how these differences manifest themselves. 

4.8 Natura/ areas 

The final sub-question from the problem statement as described in chapter 3, relates to the 
visitation of other natura! areas outside of respondents' neighbourhood: "How do people 
typically use and value larger natura/ areas compared to urban parks?". Results are analysed 
from answers of section C of the questionnaire about their usage of natura! areas outside of 
Melbourne. They were presented with a list of the ten major natura! areas surrounding 
urbanized Melbourne and asked how aften they visit these natura! areas. After this, some 
usage and valuation questions were asked for the natura! area they visit most aften. Figure 
4.11 presents a map ofthe location of these natura! areasin greater Melbourne. 

Mocedon ------y-') 
Region ~ 

LerderdeJg ~ 
Stat_. Park '\.) 

Brlsbanc __.[? 
Ra~s C) 

PortPhilip -------:---~ 
Bay 

X = Research area 

11-------- Dandenoog 
Ranges 

~ BunyipSlate 
Park 

Figure 4.11: Location of natura) areas outside Melbourne 
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How do people typically use lareer natura I areas? 

Not surprisingly it is clear from the results showed in table 4.22 that the frequency of 
visitation to natura) areas is much Iower than that of parks. For six natura) are as the median 
rating was 'never', and only three natura) areas had a median rating of once every three 
months (Dandenong, Port Philip and Mornington Peninsula). Yarra Ranges had a median 
value of 'once a year or less'. 

Ta bie 4.22: Frequency ofvisit natura/ areas 

=>Once a Oncea Ooce evety l Once a year or Never N 
fortnlght month months Ie ss 

Kinglake 0.0% 0.5% 2.0% 33.7% 63.9% 202 

Yarra Ranges 1.0% 1.0% 12.9% 50.7% 34.4% 209 

Dandenong Ranges 2.3% 9.6% 29.4% 46.3% 12.4% 218 

Bunyip State Park 0.5% 0.0% 2.4% 12.6% 84.5% 206 

Mornington Peninsula 3.7% 7.5% 3.1.8% 42.5% 14.5% 214 

Port Philip Bay 4.2% 16.5% 32.5% 31.1% 15.6% 212 

You Yangs Region 0.5% 0.5% 2.4% 31.3% 65.4% 208 
Brisbane Ranges 0.0% 0.0% 1.0% 18.2% 80.8% 203 

Lerderderg State Park 0.0% 0.0% 1.5% 14.1% 84.4% 205 

Macedon Region 0.0% 0.5% 3.4% 41.3% 54.8% 208 

Results indicated that from 179 valid responsesl, 67 mentioned Dandenong Ranges, 40 
Mornington Peninsula and 36 Port Philip Bay as most frequently visited park. In the 
presentation of the usage of natura) areas, results of these parks are shown separately next 
to the overall results. 

The median value of duration of stay in a natura! area is 2 to 4 hours (46% of 189 
responses; see appendix B7, table B34). 12% of respondents stay 8 hours or Jonger, which 
probably indicates they are visiting samebody or have a second house in that natura! area. 
Next to duration of stayin the most frequently visited natura! area, respondents were asked 
which typical activities they performed in these areas and what their reasans were to visit 
the natura! areas instead of an urban park in Melbourne. 

Tab ie 4.23: Activities in natura/ areas 

Daodenong Ranges Mornington Peninsula Port Phlllp Bay Total 

StroHing 74.6% 52.5% 38.9% 53.4% 
Walk exercise 28.4% 25.0% 19.4% 26.5% 
J ogj cycle I ska te 4.5% 12.5% 41.?% 9.0% 
Sit/relax 46.3% 45.0% 16.7% 37.2% 
Walk a dog 7.5% 10.0% 30.6% 9.9% 
Picnic/bbq 50.7% 45.0% 25.0% 39.9% 
Observe nature 44.8% 50.0% 33.3% 37.2% 
Children play 28.4% 40.0% 33.3% 28.7% 
Field sports 3.0% 12.5% 2;8% 4.5% 
Eatjdrink 52.2% 57.5% 36Jt% 40.4% 
Attend event 7.5% 17.5% 83% 11.2% 
Socialize 41.8% 52.5% 22.2% 33.6% 

Mean responses 3.9 4.2 3.1 3.3 

N 67 40 36 223 

1 )ells park was a lso sometimes mentioned as most frequently visited natura! area 
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Table 4.23 shows that overall 3.3 activities are performed on a typical visit, with the activity 
strollingjrecreational walk as most frequently mentioned by 53% of respondents. Also 
socializing and related activities (picnicjbarbeque, eat and drink, sitjrelax) are frequently 
mentioned. 37% of the 223 respondents mentioned observing nature as an activity when 
visiting a natura! area. Remarkable is the high percentage ( 42%) of respondents answering 
to go jogging, cycling or skating at Port Philip Bay. Also dogs are frequently taken to this 
natura! area to go for a walk (37%). The 'other' opportunity showed that an activity 
frequently mentioned was to visit the beach or go swimming (N=8). 

Table 4.24: Reasans to visit natura/ areas 

DandenongRanges Mornington Peninsula Fort l>hlllp lJay Total 

Proximity 20.9% 12.5% 16.7% 16.1% 
Accessibility 19.4% 22.5% 27.8% 18.8% 
Tranquillity 52.2% 25.0% 11.1% 35.4% 

Safety 3.0% 5.0% 27.8% 6.3% 
Facilities 25.4% 20.0% 16.7% 19.7% 
Si ze 31.3% 2.5% 16.7% 17.9% 
Layout 9.0% 5.0% 55.6% 9.0% 
Scenery 74.6% 62.5% 55.6% 57.4% 
Activity 16.4% 35.0% 36.1% 22.0% 

Social 28,-i% 40.0% 27.8% 26.5% 

Mean responses 2.8 2.3 2.9 2.3 

N 67 40 36 223 

Table 4.24 shows that the most chosen reasans to go to a natura! area instead of a park are 
the natura! scenery (57%) and tranquillity (35%). Proximity (or closeness to home) is 
mentioned by 20.9% of respondents for Dandenong Ranges. Tagether with Port Philip Bay, 
this is indeed the ciosest natura! area for the research area, which shows that again 
respondents prefer recreational nature opportunities close to the home for frequent 
visitation. Scenery is highly appreciated in the Ranges: 75% indicates this as one of the main 
reasans to visit them. An outlier in the overall layout scores is Port Philip Bay, with 56% 
mentioning this reason, whereas the overall rating is only 9%. The same goes for safety with 
28% of Port Philip Bay visitors choosing this option. Probably the different responses for 
Port Philip Bay are due tothefact that this is a very different natura! area than the others in 
its scenery, layout and setting. 

How do people ra te cate~ories of park features in lar~er natural areas? 

To conclude section C of the questionnaire, respondents were asked to ra te the natura! area 
they visited most frequently on the 5 park feature categories also used to rate the urban 
parks. Table 4.25 shows the median, mean, SD values for all natura! areas. Overall, all ratings 
are positive, with median values ranging from 5 to 7. lt is clear that scenic beauty scores 
very high with a mean value of 6.36 and a lower SD. Safety and maintenance have the lowest 
rating with mean values of 5.32 and 5.34. 

Table 4.25: Rating of natura/ areas on several categories 

Median Mean SD N 

Safety 5 5.32 1.28 187 
Maintenance 6 5.34 1.22 186 
Accessibility 6 5.58 1.22 186 
Scenic beauty 7 6.36 0.88 188 
Facilities 6 5.45 1.29 186 
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Is there a relationship between the usaa:e and vaJuation of urban parks compared to 
lara:er natural areas? 

In figure 4.12 the mean ratings of natura! areas on the 5 park feature categories are 
compared to the mean results of urban parks. These results clearly indicate that urban 
parks are seen as more maintained and accessible, with accessibility having the highest 
mean score of all 5 categories. Natura! areas are on the other hand rated higher on scenic 
beauty and facilities. 
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Figure 4.12: Difference between feature ratings parks versus natura) areas 

It seemed from previous analyses that the median visitation of urban parks is once a week, 
whereas that ofnatural areasis once a month. As table 4.26 shows, the mean values are a lot 
higher, due to a high standard deviation indicating that respondents' frequency of visitation 
differs for different types of parks and natura! areas. As there is no normal distribution 
within the two variables, a correlation between the frequency of visit to urban parks and 
that of natura! areas is investigated with a Spearman's rho. There seems to be a small but 
significant result of 0.186 indicating that a higher visitation frequency of urban parks is a lso 
related toa higher visitation frequency of larger natura! are as outside of Melbourne. 

Ta bie 4.26: Visitation .f!(!quency in days a year: urban parks versus natura/ areas 

Median Mean SD N Speannan's rho 
Total frequency of visit urban parks 52 122.7 151.2 223 0.186 
Total frequency ofvisit natural areas 11 20,0 57,0 223 

4. 9 Condusion 

In this chapter findings about typical urban park usage and valuation has been presented. 
Before presenting these results, sample characteristics have been investigated and are 
compared to the socio-demographic characteristics of the research area. This comparison 
indicated that results of the analyses can be generalized to the general population. Results 
have been tested for significant differences between park types and certain personal 
characteristics. 

U sage 
Besides a high familiarity with the neighbourhood parks, there seem to be differences in 
familiarity between the three larger parks. Karkarook park is a very new park and is 
unfamiliar with most of the respondents, whereas respondents are very familiar with Jells 
park. Analyses of how often respondents see and visit the parks show that neighbourhood 
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parks are seen more aften than district parks and they are mostly seen while people pass by 
the park in their car or walk by on foot This is probably because they are closer to home 
and people encounter them more easily while going to another destination of interest The 
overall mean visitation frequency for all parks is once a week For neighbourhood parks this 
frequency is slightly higher, and district parksareon average visited once a fortnight 

In actdition to visitation frequency, questions were asked about respondents' typical 
visitation behaviours. People typically visited parks in the morning and in the early and late 
afternoon. Overall, the distribution between the six categories of with whom respondents 
visit the parksis quite evenly, with percentages ranging from 25% for visitation with friends 
to 29% visitation with partner and children. Neighbourhood parks are more visited when 
people are on their own, with the dog or with children. On the other hand, district parks are 
visited more with friends, partner or with partner and children, probably related to the 
higher level of facilities they provide for group gatherings or a day out Getting to the park 
by car (58%) and on foot ( 45%) were most frequently mentioned as means of transportand 
public transport is hardly ever used. As expected, nearby neighbourhood parks are more 
frequently visited on foot, whereas people take the car to getto a district park 

Travel time is related tomode of transport used and it seems that most people (63%) travel 
less than 10 minutes to getto the park. However, respondents are willing to travelJonger to 
get to a district park than to a neighbourhood park For 80% of the respondents, the 
neighbourhood parks visited are within 10 minutes and 2 km from home. More than half of 
the neighbourhood parks visited are within 1 km distance of the residence. Overall, a visit to 
the park takes between 15 minutes and 1 hour, with a tendency towards 1 to 2 hours. 
Neighbourhood park visits are less long, with 72% of respondents stayingup till 1 hour in 
the park. 

As activities can influence the benefits derived from a park visit, it has been analysed what 
activities are performed in bath park types. Respondents indicated to perfarm 3 activities 
on a typical park visit The two farms of walkingare most popular with 49% of respondents 
going for a stroll and 38.5% indicating to walk for exercise. After these, taking the children 
to play (36%), to sit and relax (27%) and walking a dog (27%) were most frequently 
mentioned. District parks are seen as more suitable locations to perfarm social activities, 
whereas neighbourhood parks are used for everyday activities with a short duration time, 
like walking the dog, walking for exercise or passing through. There seem to be multiple 
reasans involved in park visitation and its shows that the two park types provide different 
functions within a residential area. Proximity, accessibility and scenery are the main 
reasons, but whereas proximity is much more important while visiting a neighbourhood 
park, scenery, tranquillity, layout, facilities, size and social aspect are considered important 
reasans to visit district parks. As proximity is an influencing reasans for park visitation, a 
decrease of visitation frequency related to distance for bath park types is found with 
neighbourhood park visitation being more sensitive to distance. 

Several user differences seem to exist between socio-demographic characteristics. 
Interesting findings are that dog owners visit parks more frequently, but compared to other 
respondents, they visit the parks Iess aften with friends or children. Gender differences are 
also found, as females prefer to visit the parks in the morning andjor with friends to 
socialize, while rnales prefer are more active, during shorter visits in the early and late 
afternoon. Multiple age differences were found as weii; respondents aged 55 years and over 
use the car more aften to getto the park and more frequently visit parks tagether with their 
partner. They also tend use parks more aften as places to walk for exercise. Higher incames 
seem to visit parks on foot and because of their proximity and facilities are very important 
for respondents with children as they take the children to play while in the mean time 
socializing with others. 

----- ---
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Valuation 
Besides usage, respondents were asked to give their apinion of the parks and to value the 
parks on several geographicallevels. Measurements have been done on 7 point likert scales, 
with results showing that, overall, people give positive valuation ratings. This indicates that 
whether people are users or not, they value the existence of parks for the community. Th is is 
in line with findings of Oppewal & Ravencroft (working paper). No significant differences 
seem to exist between district and neighbourhood parks on likeability and satisfaction 
scores but a relationship between park size, frequency of visit and valuation does seem to 
exist. Frequently used neighbourhood parks are valued higher for the household, while the 
larger less frequently visited district parks are valued higher on the neighbourhood and 
South-East Melbourne level. 

Besides questions about the usage and valuation of the parks and perception of park 
features, respondents were asked about their opinion (satisfaction and importance) about 
the number of and variety within greenspaces in their neighbourhood. Overall, ratings were 
very positive. Respondents indicate that the number and variety of parksis a very important 
aspect of their neighbourhood; even more important than a nice view from their house. lt 
does seem however, that respondents with a view of nature from their house are more 
satisfied with their neighbourhood. 

Parkfeatures 
With a data-reduetion technique, four components could be distilled from the PCA analysis 
of respondents' ratings of 19 identified park features. The park feature loadings make it 
possible to interpret the first component 'nature', with high loadings of all natura! and 
scenic beauty related park features. The second component has high loadings of all activity
feature related variables and is therefore named 'activities'. The third component is titled 
'maintenance' and the fourth component is named 'social events', including all features that 
are positively or negatively related to organized social activities for groups of people e.g. 
barbeques or picnics. The interpretation of the components was supported through the 
results of a Pearson correlation of the variables from each component and five broader park 
feature measurement scales also used as control variables in a secondary PCA analysis. 
Comparison of the park types on the component scores shows that district parks are 
significantly rated higher on the nature, activities and social events component. This is in 
line with findings of the braader feature ratings where respondents gave high ratings on 
'scenic beauty' and 'facilities' of district parks. Natura] feature component ratings are 
significantly higher for older respondents and individuals without children. 

Natura/ areas 
The descriptive analyses have been concluded by some results of the usage and valuation of 
larger natura] areas outside of the urban environment. The visitation frequency to natura! 
areas is much lower than that of parks; three out of ten mentioned natura! areas had a 
median visitation frequency of once every three months, while six other areas were never 
visited by most respondents. People stay Jonger in natura! areas compared to urban parks; 
on average 2 to 4 hours. Respondents also go to natura! areas for a recreational walk or to 
socialize. Also observing nature is frequently mentioned as a performed activity. 
Remarkable is the high amount ofvisitors being physically active or walking the dog at Port 
Philip Bay. Individuals visit natura! areas to escape city life; natura! scenery and tranquillity 
are frequently mentioned as reasons. A comparison on the valuation ratings of natura! areas 
compared to urban parks indicates that urban parks are seen as more maintained and 
accessible, whereas natura! areas are rated higher on scenic beauty and facilities. A small 
but significant correlation shows that a higher visitation frequency ofurban parksis related 
toa higher visitation frequency of natura! areas outside of Melbourne. 
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Chapter 5 Predicting park visitation and valuation 

Why and how people select and use a particular recreational facility is essential in this 
study. Besides the importance for managers to maintain visitor satisfaction, it is very 
important for the planning and development of new neighbourhoods. For the management 
and development of parks it is essential to know which park features influence visitation 
frequency and behaviour for different vis itors. Parks are developed for residents as 
recreational facilities and places of everyday nature providing several benefits. Although it 
is clear from this and other research that parks also provide non-use benefits, as a pro
active health tooi, active usage needs to be stimulated. By changing or improving certain 
park features the probability of visitation can be enhanced, which means the park will be 
used more frequently. To gain more insight in the effects of park features on respondents' 
park choice, a multinomial logit choice model is estimated. First, the methad of choice 
rnadelling is explained (§5.1), elaborating about some of the used formulas and stactstic 
measurements. After this, the coding of the variables included in the model is discussed in 
§5.2. The interpretation of the final model is given in §5.3 and some examples of its 
implication in urban planning and management is shown, calculating three scenario's in 
§5.4. With some multiple regression analyses, insight is gained in the strength of park 
features influencing the duration of stay and some park valuation measurements. To 
conclude, §5.6 draws some conclusions and addresses a few limitations of the methods 
used. 

5.1 Choice models 

Choice rnadelling is a methad to gain insight in choices people make out of a set of 
alternatives and its corresponding attributes. Discrete choice rnadeis are derived under the 
assumption of utility-maximising behaviour by the decision maker. The theoretica) basis for 
the specification of the model is random utility theory (Ben-Akiva & Lerman, 1985). This 
theory assumes that if an individual needs to choose among K mutually exclusive 
alternatives of a product or service, he or she chooses the alternative with the highest utility. 
It assumes that if people act, they maximize the utility of their behaviour, weighing each 
alternative within the constraints they experience. Random utility theory has been 
developed and applied in economie and transport rnadelling for the last 25 years. There are 
different families of choice models, of which the most familiar one is the multinomial logit 
model (MNL). 

5.1.1 Multinomiallogit model 

As has been said, the multinomial logit model is based on maximizing utility behaviour of 
respondents. The formula of the utility or value of interest for a certain choice can be 
derived as follows : A decision maker i fa ces j alternatives in choice set C;. The utility that the 
decision maker obtains from alternative j can be decomposed into a part labelled V ij that 
depends on the observable attributes of alternative j and on the socio-economie 
characteristics of individual i, and an random unknown error part Eii: 

(1) 

The random error incorporates all utility information a bout the choice made, unobserved by 
the researcher. Utility theory now states that people wil! evaluate each alternative as 
represented by Uij for each alternative j in individual's i choice set C;. They will campare 
utilities of all alternatives and choose the one with maximum utility. The conneetion 
between the observable utility Vu of a certain alternative and its corresponding attributes 
can be defined as: 
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(2) 

with f3n is the estimated model parameter of attributen andf(Xn;J represents the function of 
attribute value n of alternative j for individual i. If an attribute can be considered to be 
linear, f(Xnif) = Xnii· The researcher will try to maximize the observable utility component, 
but still the unobserved variability Eii is central to explaining choice behaviour, therefore 
assumptions about this error term need to be made in to order perfarm choice analysis 
(Hensher, Rose & Green, 2005). The multinomial logit model is obtained by assuming that 
each Eii is an independently, identically distributed (iid) extreme value. This distribution is 
also called Gumbel and type-l extreme value (McFadden, 1973). In other words, all error 
terms are assumed to be iid Gumbel distributed. We can quantify each point of this 
distribution in a measurable component Without elaborating about the mathematica! 
background of this assumption, it makes it possible to calculate probabilities of alternatives 
to be chosen from the choice set. The probability formula of the MNL model with which this 
chance can be calculated is given with a small example. 

Suppose a resident i chooses alternative j from a choice set C;. The utility for each 
alternative, Uij varies over residents, depending on how each person views the quality, 
convenience and aesthetics of each alternative. If the utilities are distributed iid extreme 
value, the probability PiJ that the individual (or household) i will choose alternative j from 
choice set C; can be derived from V ij (for further explanation about deriving this function see 
for instanee Hensher, Rose & Green (2005)) : 

exp1ll.) p = \Y IJ \;j. ., c 
ij L ll! ) ' ), JE j .. expv ;;· 

J . J • 

(3) 

With MNL model estimation, the chances of Pijneed to be optimized so they will best predict 
the chances in a given situation based on available data. In order to do this, statistica! 
programs like Urndep estimate attribute parameters ({Jn) by maxiruizing the log-likelihood 
of a model. The likelihood that a set of independent choices wil! occur can be said to be the 
product of the chances of occurrence of each of the choices of alternative j in choice set c, 
from the total of choice sets: 

L-n n pY;; 
-ll;lljec; ij (4) 

where Yii = 1 if j is chosen and Yii = 0 if j isn't chosen by individual i (e.g. Ben-Akiva & · 
Lerman, 1985). Since the log of a function yields the same maximum as the function and is 
more convenient to differentiate, the log-likelihood function is maximized instead of the 
likelihood function itself (e.g. Ben-Akiva & Lerman, 1985; Koppelman & Bhat, 2006): 

LL * = LL- K = L L rij ln(P;j) (5) 
i jeC1 

In this formula, Kis a constant factor which equals zero if only one choice alternative was 
chosen from each choice set. If Yif represents choice frequencies (more than one observed 
choice per choice set), Kis a constant value. 

The multinomial logit probabilities exhibit several desirabie properties. First of all, Pii is 
necessarily between zero and one, as required for a probability. Secondly, the choice 
probabilities for all alternatives sum to one as the decision maker necessarily chooses one of 
the alternatives. On the other hand, the MNL model exhibits the Independenee of Irrelevant 
Alternatives (IIA) property as defined by Luce (1959). This property implies that the ratio of 
the probabilities of choosing any two alternatives is independent of the availability of a third 
alternative. Although the !IA assumption has advantages in model estimation, the 
assumption may cause the model to be over and under estimating when alternatives are 

78 j Pag e 



Fin a l r e p or t 
----

close substitutes for each other. A typical example of this restrietion is the "blue busjred bus 
paradox" (e.g. Koppelman & Bhat, 2006; Train, 2003). For this reason more advanced 
models have been developed like the nested multinomial logit model (NMNL) (McFadden, 
1978) or the mixed multinomial logit model (Boyd & Mellman, 1980) or the Multinomial 
Probit model (Daganzo, 1979). 

As the !IA assumption may be seen as restrictive in the choice rnadelling of park visitation, 
due to the substitutive character of certain park type alternatives. Train (2003) also 
indicates that it is important to realize that the IIA assumption can be interpreted as a 
natura! outcome of a well-specified model. He also gives three options to handle correlation 
between an unobserved portion of utility of alternatives. "1. use a different model that 
allows for correlated errors like a NMNL or MNP, 2. re-specify representative utility so that 
the souree of the correlation is captured explicitly and thus the remaining errors are 
independent, or 3. use the logit model under the current specification of representative 
utility, considering the model to be an approximation." In this explorative research, 
correlation between alternatives is expected, as both nearby smaller parks or larger parks 
can be substitutes for each other in the choice set. Still the MNL model is used as this tends 
to be relatively robust (Borgers & Timmermans, 1987) and computer simulations show that 
the MNL provides more accurate results than a MNP model, even if the !IA assumption is 
violated (Kropko }., 2008). Estimation of the choice probabilities are tested using two 'cross 
effect' variables giving a correcting parameter for the existence of substitutive alternatives 
in a choice set (e.g. Louviere, 1988; Oppewal &Timmermans, 1991). 

5.1.2 Goodness of fit 

The 'likelihood ratio index' is often used with discrete choice models to measure how well 
the model fits the data. lt measures how well the model, with its estimated parameters, 
perfarms compared with a so called 'zero model' in which all the parameters are set to zero 
(e.g. Train, 2003). This zero model equals having no model at all; meaning that every 
alternative has an equal chance to be chosen. The likelihood ratio index is defined as: 

(6) 

where LL(ÎJ) is the value of the log-likelihood function at the estimated parameters and 

LL(O) is its value when all the parameters are set equal to zero. An index value of zero 
implies that the model is no better than the zero model, whereas a value of one implies a 
perfectly predicting model (e.g. Koppelman & Bhat, 2006; Train, 2003). Besides the zero and 
the estimated model there is a model called the constants only model or 'market share' 
model. In this model the utility of each alternative has a fixed value for all decision makers. 
The parameters of the alternative specific constants are considered to represent the average 
effect of all factors influence choice but not included in the utility specification (Koppelman 
& Bhat, 2006). 

Although both the likelihood ratio index and the R2 used in regression are similar in its 
range, they are not similar in interpretation. R2 indicates the percentage of the variation in 
the dependent variabie that is "explained" by the estimated model. The likelihood ratio is 
the percentage increase in the log-likelihood function of the estimated model compared to 
the zero model and therefore the interpretation of this statistic is not as clear as that of R2• It 
is usually va lid to say that the model with the higher p2 fits the data better which means that 
increasing the value of the log-likelihood function is preferabie (Train, 2003). A common 
ruleis that a model with a p2 of 0.20 perfarms good and with a p2 of 0.40 excellent (e.g. Ben
Akiva & Lerman, 1985; Louviere, et al., 2000). 
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For the same estimation data set the p2 of a model wi\1 always increase or at least stay the 
same whenever new variables are added to the utility functions, a shortcoming it shares 
with the regression statistic R2. For this reason also the adjusted likelihood ratio can be 
calculated: 

-z -l- LL(/J)-M 
p - LL(O) (7) 

where Mis the number of degrees of freedom (parameters) used in the model (Ben-Akiva & 
Lerman, 1985). This adjusted p2 takes the number of parameters used in the model into 
account and therefore measures if the extra added parameters a lso add to a better fit of the 
model. Adjusted p2 should therefore also increase when extra parameters are added to the 
model, otherwise the added variables do not add sufficient explanatory power to 
compensate for the degrees of freedom used by the fuller specified model. 

5.1.3 Revealed choice rnadeis 

To explain and predict choices, the revealed choice approach explains choices in terms of an 
underlying utility function making use of empirica! data. It is also called revealed 
preference, but that name may be a little deceiving as with this model, preferences are 
distilled from choices. Due to constraints on the decision maker however, preferences don't 
necessarily translate to choice. Choices are therefore made within the constraints imposed 
on the individual decision makers (Hensher, Rose & Green, 2005). Individuals reveal their 
utilities through the choices they make in everyday situations like the visitation of 
recreational facilities (Louviere & Timmermans, 1990). If these choices are modelled 
correctly, it is possible to make forecasts concerning changes in choices resulting from 
changes in planning policies. As revealed choice data is used in this research, several 
advantages and problems with this type of data need to be addressed (e.g. Oppewal, 1993; 
Hensher, Rose & Green, 2005). 

First of all, advantages are that the model is based on real life choices with real life 
constraints. These choices are therefore made within the market constraints of the real 
world. Respondents make choice basedon 'normal' living condition, whereas in hypothetical 
situations (used in stated preferenee tasks), constraints can be altered and market 
alternatives can become unrealistic. At the same time these advantages become the first 
disadvantage, as there are limitations on attributes and attribute levels and therefore 
probabilities for non-existing alternatives can't be tested. 

Secondly, data provided by surveys provide the analyst with the properties of reliability and 
face validity. Reliability indicates a high probability of obtaining similar results with 
repeated measures and face validity implies that what has been observed to be chosen has 
actually been chosen. More limitations arise as there can be a strong correlation between 
attributes through which interpretive problems can arise. This limitation can be diminished 
using data-reduetion methods like principal component analysis. 

A third problem is that the choice situations are not experimentally controlled for, so no 
causa! conclusions can be distilled from the choices made as these can be influenced by 
other, more important variables which aren't measured. 

A finallimitation arises from the design of the choice set In revealed choice mode is it is not 
always clear which alternatives we re really available within the considered choice set of the 
respondents. Therefore we do not exactly know which alternatives were not chosen. 
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5.2 Model input 

The choice model in this study is based on the revealed preferenee data of park visitation 
and valuation from the distributed questionnaire. lt can be stated that the total choice set 
for an individual consists of all available parks in their residential neighbourhood. It is 
anticipated that people already make a choice within this choice set of parks they are 
familiar with or visit The questionnaire has been constructed in such a way that within the 
total choice spectrum, the set of considered alternatives within the choice set consists of a 
maximum of three parks. To measure differences in visitation of smaller and larger parks, 
one of the alternatives in this choice set is pre-specified, being the larger district park As 
appendix B4 shows, this is also the nearest district park for almast every respondent 
Respondents constructed the rest of the choice set themselves, ad ding up to two other parks 
within their neighbourhood or Melbourne. As we are interested in physical activity within 
the parks, frequency of visit is seen as the dependent variabie to be predicted based on park 
features like distance, size and factor scores of park attributes. These park features can be 
considered as the attributes in the choice set and are calculated from the data of the 
questionnaire. 

As frequency ofvisit has been measured in certain categories, ranging from 'daily' to 'once a 
year', these frequencies are recoded in days of visit fora period of three months. Values are 
rounded to whole numbers, ranging from 90 to 0 (see table Cl, appendix Cl). Respondents 
can also choose not to visit a park, therefore a 'non park visit' choice is created in each 
choice set The frequency of non-park-visit is in turn calculated from the maximum possible 
visits within three months (90) minus the frequencies of park visits to every park within the 
choice set of that individual, with a minimum of 0. Each alternative in the choice set has 
been identified with a number, with 1 always indicating the given large park and 4 always 
indicating the non-park visit option. Depending on how many parks a respondent has 
mentioned, the choice set consists of two (no other park mentioned) to four alternatives. As 
we are interested in the choice of park visitation related to park attributes, an artificially 
created constant variabie was added to the data set, measuring the probability of visitation 
in contrast to non-visitation of parks. Th is constant was coded 1 for all parks and 0 for the 
non-visit alternative. 

With these parameters and the attributes or park features of interest a base model can be 
estimated. The park features used in the base model are distance, park size and the factor 
scores of the Principal Component Analysis (PCA). As it became clear from the descriptive 
analysis the influence of distance can be estimated by a power function, therefore distance 
as an attribute is added as a square root function of the original measurement in kilometres. 
Kemperman, Ponjé & Timmermans (2005) recommend that it would be interesting to see 
how travel time or distance is related to the propensity to visit a particular park. Besides 
distance, descriptive results show that park size seems to be of influence on park visitation. 
This effect was also found by Kemperman, Ponjé & Timmermans (2005). As our main 
interest is the difference between district parks and neighbourhood parks and to a lesser 
extent the effect of other parks outside of the research area, the si ze variabie has been effect 
coded to -1 for small parks, +1 for large parks and zero for other parks and non-visit (see 
table Cl, appendix Cl). The known component scores from the PCA analysis are not recoded 
or transformed as attributes of the logit model, but as not every respondent has factor 
scores for every park within their choice set (due to the design of the questionnaire) new 
scores needed to be calculated. Urndep excludes missing data and if all choice sets with 
missing data are removed from the data set, valuable information is lost. Missing data of the 
19 park feature measurements were therefore replaced with median scores from other 
observations. Scores for the three Iarger parks and all other parks with 9 or more 
observations were calculated separately. After this, the neighbourhood parks received the 
median value from all other rated neighbourhood parks. With this data a new principal 
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component analysis was run and four new component scores for each park were obtained. 
The new PCA results have been compared to the original PCA results to see ifthere are large 
differences between the two rnadeis and corresponding factor loadings. The difference is 
smal!, and therefore the newly obtained values can be used in the MNL model. For factor 
loadings of the new PCA analysis see tab ie C4, appendix Cl. Non park visitation has received 
a value of 0 for all component scores and other varia bles. 

As the data is based on revealed choice scores from a questionnaire about park visitation it 
is possible that substitute effects may occur between two alternatives of the samepark type 
in one choice set lt is not unthinkable that for instanee two nearby smal! parks can be seen 
as substitutes of each other for visitation. As substitute effects can viola te the IIA property of 
the model, three cross effect variables are added to the base model. Two of these effects 
indicate the existence of either two district parks (IIA_Iarg) or two neighbourhood parks 
(IIA_smal) in a choice set. A third variabie indicates if the choice set exists of three park 
choices that only include district and neighbourhood parks. See table Cl in appendix Cl for 
the coding scheme of the variables of the base model with narnes as used in SPSS and 
Limdep. Borgers, Oppewal, Ponjé & Timmermans (1999) also use similar effect variables for 
the prediction of elementary school choice among Dutch parents. Including substitution and 
availability effects is found to significantly imprave the MNL model, generating an extended 
logit model. Models incorporating these effects are more flexible than standard MNL rnadeis 
and do not need a clear hypothesis befare estimation like Nested models. 

Besides the effects of the park attributes influencing frequency of visit, it is expected that 
some personal characteristics influence preferenee and therefore choices made. lt is 
interesting for urban planners and park management to have insight in the different 
preferences of groups as this can have important policy implications (Kemperman, Ponjé & 
Timmermans, 2005). In order to estimate the effects of certain personal characteristics, 
contrast variables are added to the model. The chosen variables are: age, children, dog 
ownership, and income. Also whether or not respondents have a view of nature from their 
house and whether they indicate to walk for exercise in the park or not are included as 
contrast effects. See table C2 in appendix Cl for an overview of the contrast variables and 
their corresponding coding. Every variabie is effect-recoded in two levels, with non park 
visitation as 0 (base). The contrast variables are chosen based on literature and practical 
implications of the model. 

As parks can be seen as healthy places influencing physical activity and overall wellbeing 
within the pro-active health paradigm, it is important to know which park features influence 
visitation for which users. Also the valuation of certain park features is expected to vary 
across different park and personal characteristics. lt is for instanee imaginable that older 
individuals don't travel as far to a park as younger individuals and distance will be more of 
influence for this segment. To estimate these effects, interaction effects are added to the 
model. Besides interaction effects of the component scores with size, distance and personal 
characteristics, effects of respectively size and distance with personal characteristics are 
also taken into account. Because of the effect coding, the results of these interaction effects 
can be easily interpreted. Only distance has been recoded to -1 for a distance up to 1.5 km 
and + 1 for more than 1.5 km for the interaction effect with the component scores. See table 
C3, appendix C 1 for the co ding scheme of the interaction variables. 
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5.3 Model estimation 

Withall these variables been (re)coded a multinomial model can be estimated using Nlogit 
4.0, an extension module of the statistica! package Limdep. To obtain the final model, certain 
steps are foliowed and several rnadeis are estimated, interpreted and performance tested. 
First of all, the zero model has been estimated which gives us a log-likelihood value which 
indicates a random model with equal chance probabilities of all alternatives. After this, the 
constant model or 'market share model' is estimated with only the constant variabie 
indicating visit or non visit as a parameter. Furthermore, a base model is estimated which 
incorporates the park feature attribute variables, and a base model with contrast variables 
has been estimated. Finally the total model including all park attributes, contrast variables 
and interaction effects is estimated. Due to a high number of interaction effects, there are a 
lot of variables (61) in this model of which some have an insignificant contribution to its 
predictive power. This could be due to either a high correlation between variables or the 
fact that they are irrelevant in the prediction of park visitation. These variables are filtered 
out of the total model and by doing this, the final model is derived. Table 5.1 shows the 
goodness of fit measurements based on the amount of parameters included in the estimated 
models and the log-likelihood values. 

Ta bie 5.1: Goodness of fit 
Parameters I LL p2 (p2)adj 

zero model 0 i -19997.6 

constant model 1 -19655.1 0,0171 O,Q171 

base model 11 -17052.4 0.1473 0.1467 

base+ contrast 17 -16363.6 0.1817 0.1809 

total model 61 -15517.7 0.2240 0.2210 

final model 43 -15525.4 0.2236 0.221 5 

As it can be seen from the p2 values the total model and final model have the best 
performance with a value of 0.22 which indicates that they are good models (Louviere et al., 
2000). lt is also clear from the higher p2 adjusted value, that the final model with 43 
parameters perfarms better than the total model. Further model estimation shows that this 
model has the highest p2 adjusted value and is therefore kept as a final model including 43 
parameters. Table 5.2 shows the result of the final estimated model parameters and their 
corresponding standard error, t-statistic and significance. The parameters of the total model 
can be found in appendix C2. 

5.3.1 Main effects 

First of alllet us take a look at the main effects or in other words the parameters W values) 
of the park attributes that are expected to influence park choice. The constant indicates the 
average difference in utility between the park alternatives and the base alternative of non 
park visitation. The ~ value is negative which suggests that the probability of visiting a park 
is Iower than that of stayingat home. This results has to be interpreted keeping in mind how 
the constant was defined and how frequencies have been calculated. As non park visitation 
is calculated from total possible visitation days, minus park visitation days, the frequency of 
the non visit option is expected to be relatively high. Parks are recreational facilities which 
aren't expected to be visited on a daily basis. As became clear from the descriptive analyses 
the average park visitation frequency is once a week. 
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Ta bie 5.2: Estimatedfinal model parameters 

I Beta I Std. Error I b/St. Er j P[(Z)>Z] 

Attributes 

Constant -0.569 0,063 -9072 0,000 

Si ze -0.299 0,033 -9124 0,000 

Distance (sqrt) -1.323 0,044 -29859 0,000 

F1: Nature 0.199 O,Q21 9261 0,000 

F2: Activities 0.216 0,023 9538 0,000 

F3: Maintenance -0,075 O,Q21 -3593 0,000 

F4: Socialevents 0,086 0,027 3168 0,002 

Contrast effects 

A ge 0.720 0,050 14347 0,000 

Dog 0.361 0,047 7641 0,000 

Children 0.444 0,047 9469 0,000 

lncome 0.588 0,048 12158 0,000 

View of nature -0.447 0,043 -10202 0,000 

Walk exercise 0.404 O,Q18 22987 0,000 

Interaction effects 

Nature*Age 0.128 0,021 6038 0,000 

Nature*Child -0,078 0,019 -4198 0,000 

Nature*Exercise 0,067 0,016 4163 0,000 

Activities*Age 0.123 O,Q19 6540 0.000 

Activities*lncome 0.137 O,Q18 7589 0,000 

Activities*Distance 0.236 0,022 10769 0,000 

Activities*Exercise 0.134 0,015 8924 0,000 

Maintenance*Age -0,092 O,Q19 -4846 0,000 

Maintenance*Dog -0,047 0,016 -2873 0,004 

Maintenance*Child -0.188 0,019 -9983 0,000 

Maintenance*View 0.125 0,017 7378 0,000 

Maintenance*Distance -0.250 O,Q20 -12261 0,000 

Maintenance*Exercise -0,085 0,016 -5238 0,000 

Maintenance*Size 0.278 O,Q20 13754 0,000 

Social events*Age 0.146 0,023 6393 0,000 

Social events• Dog 0.216 O,Q21 10448 0,000 

Social events*Child 0.131 O,Q21 6140 0,000 

Social events*lncome -0.151 0,021 -7103 0,000 

Social events*View -0,092 0,022 -4204 0,000 

Social events• Distance 0.149 O,Q20 7336 0,000 

Distance*Age -0.582 0,037 -15929 0,000 

Distance*Dog -0.210 0,035 -6009 0,000 

Distance*Child -0.393 0,033 -11780 0,000 

Distance*l ncome -0.343 0,033 -10544 0,000 

Distance*View 0.152 0,031 4942 0,000 

Size*Dog -0.334 0,025 -13262 0,000 

Size*lncome 0.329 0,024 13928 0,000 

Size*View 0,059 0.237 2478 0,013 

Cross effects 

I Two small parks I 0.404 1 0,056 1 7288 1 0,000 

Choice set 0.187 0,050 3744 0,000 

The parameter of si ze is a lso negative, indicating that smaller parks ( coded as -1 and 
therefore have a positive utility of 0.299) are more frequently visited than larger parks. This 
result was expected as smaller parks are aften closer to home and are more aften visited for 
shorter visits (see table 4.9, page 53; small parks average is less than 1 hour, large parks 
average is between 1 and 2 hours). Distance has astrong negative parameter of -1.323 with 
a high t-statistic indicating it to be an important attribute influencing park visitation. As the 
square root distance ranges from 0.1 km to a maximum of 4.58 km, the negative value 
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indicates that a shorter distance results in a higher visitation frequency. The mean square 
root of the distance to smaller parks is 1.09 while that of larger parks is 1.81. 

Three out of four component scores have a posirive ~ value: nature, activities and social 
events indicaring that a positive score gives a higher visitarion probability. More natura) 
elements, more opportunities and features related to acrivities and facilities for social 
events raise the attractive value of the park more resulting in more frequent visits. The 
parameter of the social events is significant, but has a relatively low intluence (low ~) 
compared to the other two posirive values. This could be due to a higher correlarion 
between this component and size. Larger parks often offer more social event faciliries like 
barbeque, drink and food facilities. Maintenance is the only negative factor, indicating the 
unexpected result that parks with a low maintenance have a higher probability of being 
chosen for a visit. From further analyses it becomes clear however that although parks with 
a lower maintenance component score are also frequently visited, a higher maintenance is 
preferred among respondents. 

Besides these park attributes, the cross effects of three subsritutive parks in one choice set 
has been measured. Table 5.2 shows that the cross effect 'choice set' contributes 
significantly to the model W=0.187). The posirive parameter of this effect indicates that a 
respondent with a choice set of three parks, consisring of district and neighbourhood parks, 
has a higher probability of visiting a park compared to respondents with a choice set 
consisring of one or two parks or respondents with an 'other' park in their choice set. The 
effect of two district parks in one choice set (IIA_larg) has no significant effect, and is 
therefore filtered out of the final model, but having two neighbourhood parks in the choice 
set (IIA_smal) does contribute significantly to the model. It would be expected that the 
parameter value of this cross effect is negative, as multiple competing parkscan be regarded 
as subsritutes for each other, having approximately the same utility in one choice set. But 
the positive ~ indicates that having two neighbourhood parks in one choice set, raises the 
probability of visiring a neighbourhood park The effect is actually relatively strong with 
~=0.404 and t=7288. Multiple explanations for this effect are possible. It could be related to 
the design of the questionnaire. As respondents were free to mention other parks besides 
the given large park, it is possible that visitors mentioning two extra parks instead of one 
are overall more inclined to visit parks. The ~ value of the choice set cross effect indicates 
that this assumption can be correct. As the larger park wasn't chosen by the respondents 
themselves, respondents may have a higher probability of visiting either one of the self 
indicated parksin the choice set. Especially when respondents are relatively unfamiliar with 
the given larger park the results may be influencing this effect. Another plausible 
explanation possible from these cross effects would be that respondents who have more 
neighbourhood parks in their choice set are indeed more inclined to visit neighbourhood 
parks. This could be related to different usages and reasans to visit each park or to the 
visitation of multiple locations within one trip. This would be in line with former research 
by Borgers, Van der Heijden, & Timmermans (1989). Their hypothesis is, that people seek 
varietyin their preferences during the selection of locarions for certain types of recreational 
behaviour. Results of their developed model, show that the model incorporating these 
indicators outperformed an interaction model. In their scenario of visitation of open air 
recreational locations near Eindhoven, they found variety seeking was positively related to 
available location features like nature, walk and bicycle opportunities and privacy. 

The second explanation is used in this research, as there is support from the literature for 
the second explanation. Although the results need to be interpreted with some caution, we 
assume that respondents with more choice in neighbourhood greenspaces are more 
frequent visitors. They might use these settings for multiple trip purposes or seek varietyin 
their park visitation behaviour. 
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5.3.2 Contrast effects 

For an interpretation of the contrast effects, the co ding of the variables used is essential ( see 
table C2 appendix Cl). All the used contrast variables seem to yield significant results and 
add to the predictive power of the estimated model (see table S.2). 

Older people (SS years or older) seem to visit parks more frequently than younger 
generations which is expected as older people have less (work) obligations and therefore 
more time to spend on recreational activities. Also dog owners are more frequent park 
visitors which is clear as dogs need to be walked a coup Ie of times a day by the memhers of 
the household. As this is mostly done in the direct surroundings of the house, parks are 
aften destinations during a walk with the dog as they are also favourite places for dogs 
themselves with the possibility to let the dog off leash. Households with children seem to 
have a higher probability of visiting a park. These segments aften use parks to play with 
their children as parks aften provide play equipment, space and the opportunity to interact 
with other children and parents at the playground. Interestingly people with a higher 
income seem to visit parks more aften than people with an average or below average 
income. An explanation of this effect could be that respondents with higher incames live in 
neighbourhoods with more greenspaces, due to a self selection process. As people prefer to 
live in green environment, higher incames have a higher probability to live in preferred 
residential environments. Also people with no view of nature from their home seem to be 
more frequent visitors of parks. As contact with nature seems to provide many benefits, it 
seems that individuals who don't have contact with nature from their home have a higher 
probability of looking for this contact through the park visitation. And finally respondents 
who walk for exercise seem to be more frequent park visitors, indicating that parks are 
aften used as places for physical activity. Individuals who are physically active by walking 
for exercise choose to visit parks for this activity. 

5.3.3 Interaction effects 

With interactions effects it can be measured if there are differences in the valuation of park 
attributes for different segments of users based on their personal characteristics. Also some 
interaction effects between park attributes themselves are estimated. 

Component scores * personal characteristics 
The interaction effects of the nature component score are statistically significant for age, 
households having children and people who walk for exercise (table S.2). The presence of 
more natura! elements in a park has a positive effect on the visitation frequency for older 
respondents, households without children and people whowalk for exercise. The amount of 
opportunities a park setting offers for different activities seems to interact with age, income, 
individuals walking for exercise and distance. All the parameters are positive (table S.2), 
indicating that older people, respondents walking for exercise and individuals with an 
income above average have a higher frequency rate of park visits when more opportunities 
are available within the park. Besides these interactions, it seems that parks that are further 
away from the home have a higher amount of facilities for activities available. This probably 
has to do with the fact that larger parks are aften further away, but at the same time offer 
more facilities. 

Although the main effect seemed to be negative, maintenance scores are significantly 
interacting with almast all personal characteristics and with some park characteristics. 
Younger respondents, and respondents without a dog or child seem to have a higher 
probability of visiting a park with a higher maintenance score. This probably has to do with 
the fact that smaller parks with a lower maintenance component score are more frequently 
visited by the other groups as these are more restricted in their choice due to their personal 
situation. This also accounts for people with a view of nature which is expected as these 
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people already have contact with nature and probably visit parks for different reasons, 
therefore expecting a well maintained setting. The negative parameter value for the exercise 
interaction indicates that people who walk for exercise find maintenance to be less 
important for frequent park visitation. Maintenance also interacts with the size and 
distance. From the positive ~ value of 0.278 (table 5.2) for the maintenance*size interaction 
it is clear that larger parks with a high maintenance andjor smaller parks with a low 
maintenance have a higher visitation probability. The negative value of the 
maintenance*distance interaction indicates that nearby parks with a high maintenance 
score andjor parks further away with a Jow maintenance score are more often visited. 
These double interpretive results may seem strange, but because of the coding of the 
interactions, a positive or negative value of ~ makes no sole interpretation possible. It is 
however anticipated that the interaction effects indicate that large parks with a high 
maintenance score and nearby parks with a high maintenance score have a higher visitation 
probability. There could also be a certain acceptance that overall, the maintenance of 
neighbourhood parks is lower, while that of district parks is higher. Although a higher 
maintenance is preferred, when visiting a neighbourhood park, other features like distance 
are much more important, whereas if a more distant district park is chosen, maintenance 
expectations rise. 

As has been said, the social events component score is related to the size of a park. 
Interaction effects are significant for age, dog ownership, children, income and view of 
nature (table 5.2). Older people, people with a low income and individuals without a view of 
nature have a higher probability of visiting parks with more facilities related to social 
events. Also respondents with a child seem more inclined to visit parks with a high number 
of facilities related to social events. The positive values of age, dog and children are 
unexpected but it is likely that as these groups tend to visit parks more often anyway, they 
also visit parks with more facilities for social events more frequently. Also distance seems to 
be interacting with social event scores, telling us that parks which are further away have a 
higher availability of socialevent facilities. 

Size and distance * personaf characteristics 
The park features size and distance interact significantly with dog ownership. As is 
expected; people without a dog, whereas visiting parks Jess often, when they visit parks, 
they tend to travel further and to larger parks. These interactions are also present for view 
of nature and income. Respondents with a view of nature visit Jarger parks and travel 
further, whereas respondents with lower income seem to travel further and visit smaller 
parks. At first this seems contradictive, as it is clear that smaller parks are often closer to 
home. But it could be that lower incames have fewer parks available at a short distance, and 
therefore they have to travel further to visit either a smaller or larger park. Jt could also be 
that they have no greenspace at walking distance available and use the car to visit a park. 
Doing this, they might decide to visit a larger green area further away insteadof driving toa 
smaller neighbourhood park. To conclude; distance also seems to interact significantly with 
the personal characteristics age and having a child. Older people tend to visit parks nearby 
and younger people tend to travelJonger distances, whereas respondents with children visit 
parks closer to home more frequently and people without children travel further for their 
park visits. 

5.3.4 Importance of variables 

The relative importance of each variabie to the choice model can be calculated. In order to 
do this, beta is multiplied with the variabie range for each variable. For example size has 
been recoded to -1 for small parks and + 1 for large park, therefore the range is 2. After this, 
the weighted range of each variabie is divided by the total sum of these ranges. The square 
root of distance has a very high range ( 4.57), therefore the relative importance of this 
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attribute may disturb the calculations. The maximum value doesn't account for all 
respondents, and it actually isn't the highest possible value as wel!. This is also the case for 
the ranges of the component scores. However, these scores are orthogonal with a SD of 1. 
For comparison, the average square root of distance is calculated (1.14, SD=1.02). This 
average value is adjusted to 1.10 so its SD becomes equal to 1. 

Ta bie 5.3: lmportance of parkfeatures 
I Beta · Range•Beta ,. Percentage 

Size -0.299 0.599 10.2% 
Distance (sqrt) -1.323 1.449 24.7% 
F1: Nature 
F2: Act i vi ties 
F3: Maintenance 
F4: Socialevents 
Two smal I parks 
Choice set 

Tata/ I 

0.199 
0.216 

-0.075 
0.086 

0.404 1 
0.187 

1.101 18.8% 
1.144 19.5% 
0.513 8.7% 
0.467 8.0% 
0.404 7% 
0.187 3% 

5.864 i 97% 

Table 5.3 shows the relative importance of the park features based on their main effect 
scores and the cross effects of the choice set and having two small parks in the choice set lt 
must be noted that these relative influences may change if interaction and contrast effects 
are considered in this calculation. Distance seems to contribute the most to the prediction of 
park visitation in this model with a relative importance of 25%. The nature and activity 
component also have a relatively high contribution (both 19%) foliowed by size (10%). 
These relative influences have to be interpreted with some caution as there are some 
correlations between the components scores, distance and size. 

Table 5.4 gives an overview of the relative importance of each contrast variabie and that of 
its related significant interaction effects. Age seems to be the most influencing personal 
characteristic in the prediedon of frequency of park visitation with an importance of 24% 
foliowed by the amount of income (20%). Walking for exercise and dog ownership have less 
influence compared to the other contrast variables in this model. The relative importance of 
the interaction effects are calculated for each contrast effect separately. Overall it seems that 
if distance interacts significantly with a contrast variable, it also has a relatively high 
importance in the probability of park visitation. Also maintenance interactions are among 
the most important contributing interaction effects. The interaction effect with activities 
seems to have a high importance for the visitation probability to the park of someone who 
walks there for exercise. 
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Tab Ie 5.4: lmportance of contrast variables and interaction effects 

Beta Range*Beta Contrast effects Beta Range*Beta I Interaction 
effects 

A ge 0.720 1.440 24% 

Nature*Age 0.128 0.710 13% 

Activities• A ge 0.123 0.649 12% 

Maintenance• Age -0,092 0.627 12% 

Social events• Age 0.146 0.789 15% 

Distance• Age -0.582 2.661 49% 

5.436 100% 

Children 1 0.444 0.887 15% 

Nature*Child -0,078 0.432 10% 

Maintenance*Child -0.188 1.288 30% 

Social events*Child 0.131 0.709 17% 

Distance*Child -0.393 1.796 43% 
I 4.225 100% 
' 

Dog 0.361 0.722 12% ' 

Maintenance*Dog I -0,047 0.322 10% 

Social events*Dog 0.216 1.169 37% 

Distance*Dog -0.210 0.960 31% 

Size*Dog -0.334 0.667 21% 

3.117 100% 

lncome 0.588 1.176 20% 

Activities*lncome 0.137 0.723 19% 

· Social -0.151 0.814 22% 
events*lncome 
Distance*lncome -0.343 1.567 42% 

Size*lncome 0.329 0.659 18% 

3.763 100% 

View of -0.447 0.893 15% 
nature 

Maintenance*Yiew 0.125 0.853 39% 

Social events*Yiew -0,092 0.500 23% 

Distance*Yiew 0.152 0.695 32% 

Size*Yiew 0,059 0.117 5% 

2.165 100% 

Walkfor 0.404 0.808 14% 
exercise 

Nature*Exercise 0,067 0.372 22% 

Activities*Exercise 0.134 0.709 43% 

Maintenance*Exerc -0,085 0.578 35% 
i se 

1.658 100% 

Total 5.928 100% ! 

5.4 Model application 

With this model, more insight is gained in the influence of park features on frequency of 
park visitation. These interpretations of the parameters can provide interesting results for 
park managers and urban developers in itself, but the model can also be applied to improve 
real life situations or to assist the development of greenspace in new residential areas. To 
illustrate this, a scenario is given. In this scenario the park choice set of three householcts is 
given. As the government wants to stimulate park visitation, policy measures are taken 
which affect their residential situation. The model is used to predict visitation frequency 
before and after the policy measure. 
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5.4.1 Scenario 1: Base situation 

In a neighbourhood, family A, 8 and C are living at some distance from each other. As they 
live in the same neighbourhood, their park choice set consists of the same parks. One family 
consistsof an older couple, enjoying their retired life in an apartment where they can enjoy 
a view of nature. To keep fit, they regularly go for a walk in their neighbourhood as they 
don't have a lot of money to spend. Family 8 is a young coup ie with children of which the 
mother stays at home to take care of the children while the husband works. They do not 
own a dog and as they were restricted in their residential choice due to high casts of the 
children and a single person income they don't have a view of nature. They assume they get 
enough exercise during work and household duties and therefore don't go walking for 
exercise. Family C consists of a mid-aged couple who don't have children but decided to 
make a career and therefore have a high income. To keep them company they have got a dog 
and as they can afford it, they live in a nice house with a view of nature. The personal 
characteristics of an individual in each household are shown in table 5.5. 

Ta bie 5.5: Scenario 1, personaf characteristics 

Family A FamilyB FamilyC 

A ge 67 32 44 

Children No Yes No 

Dog No No Yes 

lncome Low Average High 

View of nature Yes No Yes 

Walk for exercise Yes No No 
I 

These families have two parksintheir neighbourhood (see table 5.6). They have one district 
park (8) which has a lot of natura\ elements, plenty of activity and social events 
opportunities, and as it has its own park management, a high level of maintenance. The 
other park (A) is a smaller neighbourhood park located in more close proximity to the 
families. As this park has been there quite a while, its maintenance is relatively low and can 
use some impravement Due to its size, the availability of natura) elements are lower but on 
the other hand there is a barbeque facility and therefore the social events component score 
is average. 8esides these two parks, the families can also choose not to visit a park which 
implies that their choice set consists ofthree alternatives. 

Tab ie 5.6: Scenario 1, park characteristics 

ParkA ParkB 

Distance family A (km) 1.1 4.8 

Distance family 8 (km) 1.6 4.2 

Distance family C (km) 2,0 3.1 

Si ze Sm all Large 

F1 : Nature -0.4 1.4 

F2: Activities 0.4 0.9 

F3 : Maintenance -1.3 1.6 

F4: Socia levents 0.5 2.1 

The model has been used to calculate the utilities of park A and park 8 for each of the 
families. With these utilities, probabilities of visiting each park and a lso visitation frequency 
per three months can be calculated making use of the MNL formulas. Table 5.7 gives an 
overview of the results. Some calculation utility values can be found in appendix C3, tables 
C9 and ClO. 
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Ta bie 5.7: Scenario 1, utilities and probabilities 

Family A FamilyB FamilyC 

Utility Overall -1.284 -1.752 -1.634 

ParkA -1.772 -2.227 -2.298 

Park B -2.640 -3.186 -2.795 

Non visit 0,000 0,000 0,000 

Probability ParkA 13.7% 9.4% 8.6% 

Park B 5.7% 3.6% 5.3% 

Non visit 80.6% 87,0% 86.1 o/o 
Total vislts 

Frequency ofvisit ParkA 12 8 8 29 

Park B 5 3 5 13 

Non visit 72 78 77 

This calculation shows that overall, family A with the older residents has the highest utility 
of visiting a park, foliowed by the rich family C. The family with kids (8) is least likely to visit 
a park based on their household characteristics. See appendix C3, table C6 for the 
calculation of these overall utilities. Also the utilities of each park for each family are 
calculated making use of all main effects, contrast effects and interaction effects in the MNL 
model (see table C7, appendix C3 for an example). The larger park has a lower utility for 
family 8, whereas its utility is about the same for family A and C. This low utility for 8 can be 
explained because of the negative utility contribution from the size interaction effects for 
dog ownership, income and view of nature (see table 5.2 and its interpretation). The smaller 
nearby neighbourhood park has a higher utility for all families. lts utility is about the same 
for families 8 and C, and higher for family A. This high utility for the older coupleis because 
of the distance*age interaction effect. Taking a look at the relative utilities of the parks 
within the choice sets of each family, it shows that the difference in utility for the two parks 
is considered to be low for family C, whereas this difference is about 0.9 utility unit for 
family 8 indicating that they have a much higher probability of visiting the smaller park 
ins te ad of the larger park. 

Table 5.7 also shows the probabilities of each alternative in the choice set to be chosen. 
These are calculated making use of the MNL probability formula (3). The non park visit 
option is favoured among all families. This is not strange, as it became clear from the model 
interpretation that people are not expected to be visiting parks every day. The probability of 
visiting the smaller park is more than twice as high as that of visiting the larger parks for 
families A and 8. Family C relatively seems to prefer the larger park better than the other 
families. An estimation of the total frequency of visits within 3 months can be calculated 
from these probabilities, and table 5.7 shows that the smaller park will receive 29 visits, 
whereas the larger park will receive almast half this amount; 13 visits. The older 
respondents from family A have the highest visitation frequency and will visit the small park 
once a week and the larger park once a fortnight. 

5.4.2 Scenario 2: Adding a park to the choice set 

Now suppose the government and park managers decide that the amount of greenspace in 
their neighbourhood is not suftkient for the demand. They want to stimulate the visitation 
of parks and therefore take some measures. A somewhat larger lot in the area becomes 
vacant for development and the local government decides to develop this as a new small 
park area: park C. As this is a very small area, there is not a lot of space for barbeque 
facilities and little space for a lot of natura! elements, but because it is a new park, the 
maintenance is relatively high. The other parks stay the same. An overview of (new) park 
features is given in table 5.8. 
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Table 5.8: Scenario 2, park characteristics 

ParkA ParkB ParkC 

Distance fam A (km) 1.1 4.8 1.7 
Distance fam B (km) 1.6 4.2 1.0 
Distance fam C (km) 2,0 3.1 1.4 

Si ze Sm all Large Sm all 
F1: Nature -0.4 1.4 -1.2 

F2: Activities 0.4 0.9 0.2 

F3 : Maintenance -1.3 1.6 0.5 

F 4: Social events 0.5 2.1 -1.7 

New utilities are calculated for each ofthe families and park alternatives and can be found in 
table 5.9. None ofthe family characteristics has changed, so the overall utility for each family 
stayed the same. Although no physical changes were done, the utility of the existing parks A 
and 8 has become higher because of the cross effects. The families get more greenspaces in 
their neighbourhood, which has the effect that their utility of park visitation for all parks 
increases. As there are two small parks in the choice set, the utilities of the small parks rise 
even stronger due to the IIA_smal cross effect (see table 5.2). The newly developed small 
park has gat an utility in between that of the large park and older neighbourhood park for 
all families, indicating that visitation of this park is preferred above visiting a larger park, 
but below the utilities assigned to the older small park. 

Ta bie 5.9: Scenario 2, ucilities and probabilities 

FamilyA Family 8 FamilyC 

Utility Overall -1.284 -1.752 -1.634 

ParkA -1.180 -1.635 -1.706 

Park B -2.453 -2.998 -2.608 

Park C -2,050 -1.886 -1.896 

Non visit 0,000 0,000 0,000 

Probability ParkA 20.2% 14,0% 12.9% 

Park B 5.7% 3.6% 5.2% 

Park C 8.5% 10.9% 10.7% 
Non visit 65.7% 71.6% 71.2% 

Total visits 

Frequency ofvisit ParkA 18 13 12 42 

Park B 5 3 5 13 

ParkC 8 10 10 27 

Non visit 59 64 64 

Probabilities in table 5.9 show that park A has the highest probability of being visited by all 
families and the probability of visiting the larger park (8) stayed about the same for each 
family ranging from 5.7% for the older couple to 3.6% for the younger couple. The 
probability of visiting the new park in the choice set is relatively high, and as can be derived 
from the utilities comes in second place. The overall probability of visiting either one of the 
parks is the highest for family A with a total of 34%. As the non visit percentages are lower 
and the large park percentages stay the same compared to the old situation, it is clear that 
the higher probabilities ofvisiting either the new parkor small park are at its expense. More 
parksin the nearby neighbourhood raise the park visitation probability for all families. 

Takinga look at the total amount of visits (table 5.9) we can see that Park A is visited most 
frequently with 42 visits, foliowed by the new park C (27 visits) and the larger park receives 
the least amount of visits from the families: 13 every three months. We see that the amount 
of visits to the larger park stay the same for all families, whereas each family on average 
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pays a visit once a week to one of the two smaller parks. Still, some caution with the 
interpretation of this scenario is in its place. As assumptions have been made about the 
cross effects in this study, there is no absolute certainty of their interpretation. 

5.4.3 Scenario 3: Changing personal characteristics 

The families are very satisfied with the new park intheir neighbourhood. But as the children 
of family B are getting older, this family decides to buy a dog: the children really wanted to 
have a pet animal and promise to walk it every day. A calculation of the new derived family 
utilities can be found in table C7, appendix C3. 

Table 5.10: Scenario 3, utilities and probabilities 

FamilyA Family B Family C 

Utility I Overall -1.284 -1,029 -1.634 

I ParkA -1.180 -0.767 -1.706 

1 Park B -2.453 -2.276 -2.608 

I Park C -2,050 -1.164 -1.896 

Non visit 0,000 0,000 0,000 

Probability I ParkA 20.2% 24 .7% 12.9% 

Park B 5.7% 5.5% 5.2% 

i Park C 8.5% 16.6% 10.7% 

Non visit 65.7% 53.2% 71.2% 

Total visits 

Frequency of visit ParkA 18 22 12 52 

Park B 5 5 5 15 

Park C 8 15 10 32 

Non visit 59 48 64 

As can beseen in table 5.10, the overalland park utilities stay the same for families A and C. 
The overall park visitation utility for family B increases (from -1.752 to -1.029) as they need 
tostart walking the dog and prefer to do this in the park. The utility of each parkalso raises 
for family B, with park A gaining the most utility. As the utilities for families A and stay the 
same, their probabilities are also unaltered. Buying a dog seems to raises the probability of 
visiting park A with 10.7%, park B with 1.9% and park C with 5.7% for the younger couple. 
They arealso the family most likely to visit a park, with an overall probability of 47%. They 
will visit park A al most twice a week, park C once a week and park B once a fortnight 

5.4 Multiple regression 

Besides knowing which park features influence park choice and frequency of visit, it is 
important to know which park features are important in the valuation of a park once 
visitors are there. With insights in the most important dimensions of park valuation and 
underlying features, appropriate measures can be taken to make park improvements. Park 
managers can raise visitor satisfaction levels and thereby enhance the park visitation 
experience and the overall value of the park for vis i tors. 

Together with size, distance and frequency of visit, the scores on the four factors of the 
Principal Component Analysis are used in a multiple regression analysis to see how these 
dimensions, and thus underlying park features can predict certain park valuations. Multiple 
regression in which all variables are entered simultaneously into the equation has been 
used, as there were no clear hypotheses of the relative influences. Each independent 
variabie is evaluated in terms of its predictive power, over and above that offered by all the 
other variables. Besides explained group variance; unique variabie contributions to the total 
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explained varianee can be identified. As with every multivariate analysis technique, linear 
(multiple) regression analysis has some assumptions which need to be considered befare 
using the technique. For an overview see appendix C3. 

ANOVA results, used to assess the statistica! significanee of the regression analyses were all 
significant on a p < O.OOllevel. The dependent variables used in this analysis are duration of 
stay, likeability, satisfaction and household valuation. Duration of stay is coded from 0 (less 
than 15 minutes) to 5 (more than 4 hours)2. The other dependant variables are measured on 
7 point likert scales. Officially, it is nat allowed to use regression analyses on these variable, 
but it is generally accepted to treat themasinterval variables as regression is a fairly robust 
technique. 

Table 5.11: Multipleregression analyses 

N Rsquare Beta Std. Error Std. Beta Sig. %of varianee 

Duration of stay (Constant) 244 0.310 2.309 0.113 0,000 

Si ze 0,025 0.130 0,016 0.850 0,0 

Distance (sqrt) 0.111 0,027 0.268 0,000 4.8 

Frequency ofvisit -0,005 0,003 -0,081 0.174 0.5 

Nature 0.105 0,052 0.129 0,044 1.2 

Activities -0,016 0,048 -0,018 0.740 0,0 

Maintenance -0,015 0,046 -0,017 0.749 0,0 

Socialevents 0.246 0,057 0.310 0,000 5.4 

Likeability (Constant) 246 0.366 5.496 0.158 0,000 

Si ze 0.497 0.181 0.219 0,006 2,0 

Distance (sqrt) 0,013 0,038 0,022 0.734 0,0 

Frequency ofvisit 0,015 0,005 0.179 0,002 2.7 

Nature 0.622 0,071 0.531 0,000 20.2 
; 

Activities 0.414 0,065 0.335 0,000 10.7 

Maintenance 0.209 0,065 I 0.168 0,001 2.8 

Socialevents 0.140 o,o79 1 0.122 0,077 0.8 

Satisfaction (Constant) 247 0.343 5.638 1 0.153 0,000 

Si ze 0.279 ' 0.175 0.129 0.113 0.7 

Distance (sqrt) 0,000 0,036 0,001 0.990 0,0 

Frequency of visit 0,006 0,004 0,072 0.209 0.4 
! 

Nature 0.502 0,069 0.448 0,000 14.4 

Activities 0.368 0,063 0.313 0,000 9.3 

Maintenance 0.374 0,062 0.316 0,000 9.9 

Socialevents 0,056 0,076 0,051 0.466 0.1 

Value for household i (Constant) 241 0.242 5.475 0.171 0,000 
I 

Si ze 0.698 0.198 0.312 0,001 4,0 

Distance (sqrt) O,D18 0,041 0,031 0.656 0.1 

Frequency ofvisit 0,013 0,005 0.162 O,DlO 2.2 

Nature 0.466 0,078 0.401 0,000 11.5 

Activities 0.342 0,073 i 0.274 0,000 7.1 

Maintenance 0.291 0.070 I 0.237 0,000 5.6 

Social events 0.216 0,087 0.190 0,014 2,0 

z The dependant variabie duration of stay consistsof non-linear positive ordinal categories. An ordinal 
regression showed approximately the sa me results as the multiple linear regression. To maintain a clear report, 
linear regression results are presented in this chapter. 

94 1Pa g e 



Fin a l rep or t 

Befare interpreting the results of the regression analyses, the coding of some of the 
independent variables used also needs some clarification. Frequency of visit is recoded, in 
visitation days every three months, ranging from 90 (daily) to 0 (never). The same values 
are used as for the multinomial logit model (see Ichoice2 values, table Cl, appendix Cl). 
Park size is dummy coded as 0 for the three district parks and 1 for neighbourhood parks 
and again, the square root of distance is used. Other parks outside of the research area are 
nat included in the analyses. 

Table 5.11 shows the results of the four regression analyses. The results ofthe regression on 
duration of stay show that the independent variables predict 31% of the varianee with 
significant contributions coming from the socialevents component, distance and nature. The 
park features included in the social events component has a high influence ~=0.310 and 
seem to predict 5.4% of the variance. Distance prediets an extra 4.8% with a ~ value of 
0.268. The more natura) features and facilities for social events, the Jonger people stayin the 
park but on the other hand, the langer the distance, the Jonger people stay in the park. 
Although size does nat contribute significantly, it is anticipated that larger parks are further 
away, and overall provide more features, (especially related to social events) and therefore 
invite people to stay Jonger. 

Almast all independent variabie contribute significantly to the prediction of Jikeability. Only 
distance does nat contribute and the social events component is only significant on a 0.1 
level (table 5.11). Looking at the standardized beta values, it is clear that the contribution of 
the nature component is very high with a value of 0.531, predicting an individual 20.2% of 
the tata) 3 7% predicted likeability variance. The prediction strength of the activities 
component comes second W=0.335) foliowed by size, frequency of visit and the 
maintenance component This indicates that the more frequent people visit the park, the 
more they likeitand numerous natura) component and activity features also contribute toa 
higher likeability. Interestingly, the positive value of size indicates that respondents like 
smaller parks more than large parks, perhaps because they are more familiar with these 
parks. 

There are three independent variables contributing significantly to the prediction of 
satisfaction with a park (34%), namely nature, activities and maintenance component 
attributes. Of these three, natura) features seem to have the strongest influence (~=0.448), 
indicating that respondents are more satisfied with parks that have a high number of 
natura) park features. Multiple opportunities for recreational activities also strongly raise 
satisfaction levels, as wel! as a high maintenance. Although size is nat significant, it has a 
relatively high positive standardized beta value indicating that smaller parks, give more 
satisfaction than larger parks. 

Individuals nat only value parks close to their homes; distance does nat contribute 
significantly to the prediction of the household value of a park. The strongest predicting 
variabie for household value is the nature component, predicting an individual 11.5% with a 
~ value of 0.401. This contri bution is almast twice as strong as that of maintenance (0.237) 
and social events (0.190), also contributing significantly to the explained variance. lf the 
number of features available toperfarm certain activities is high, people value parks more 
fortheir household and the more frequent people visit the park, the higher their valuation of 
the park. 
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5.5 Condusion and discussion 

In this chapter a multinomial logit model has been estimated to predict park visitation 
related to park features for different segments of visitors. The estimated extended 
multinomial model seems to have a good fit, indicating that it is a good model to predict 
park visitation based on the entered variables. It has been estimated with 43 parameters, 
including main effects of park attributes, contrast effects of personal characteristics and 
interaction effects between these two effects. Overall it shows that smaller parks and nearby 
parks are visited more frequently. The inclusion of cross effects for availability and 
substitution improved the prediction of the model. Multiple district and neighbourhood 
parks in one choice set raise the probability of park visitation and for individuals who have 
two smaller parks in their choice set, the probability of visiting a smal! park seems to 
increase even more. Also parks with a higher score on the natura!, activities and socialevent 
component features are visited more frequently. 

People older than 54 years of age, individuals with a dog or children, or with an income 
above average, that walk for exercise andjor don't have a view of nature, are more frequent 
park visitors. It is important in park planning and management to make sure that park 
features match with the preferences of these segments but at the same time it is important 
to gain more insight why the other segments visit less frequently. Interaction effects seem to 
contribute significantly to the modeland differences in the valuation of certain park features 
between different personal characteristics become apparent. Older people attach more 
value to the amount of natura! elements and opportunities to perfarm activities or social 
events in a park. They also seem to visit parks which are close to home, whereas younger 
people tend to travel further away. People with children visit more parks close to home and 
attach less value to the natura! elements of parks compared to those without children. 
Respondents with a lower SES (distilled from the income level) visit parks less frequently, 
but they do tend to visit smaller parks with more facilities for social events. This could be 
related to having a smaller garden and less space at their homes, which makes them use 
parks more for social gatherings. Distances travelled seem to be larger, which can be related 
to the fact that their ciosest park is mostly further away. 

Parks seem to be an important facility for contact with nature for individuals with no view 
of nature. For respondents without a view of nature, distance is a more important attribute 
compared to individuals with a view of nature. Having a view of nature or living in a greener 
neighbourhood with a higher amount of parks is anticipated to be related to a self selection 
process in which respondents with a higher SES have the ability to choose a greener 
neighbourhood with a view of nature. Of course park managers and policy makers want 
people nat only to use parks, but also to be more physically active in the parks. From the 
model it becomes clear that respondents use parks as places to walk for exercise and those 
who indicate to do so are also more frequent users. They seem to prefer parks with a larger 
amount of natura! elements and more opportunities for facilities. Maintenance of the park 
setting seems to be less important to them compared to more passive users. This could be 
related to the fact that these users experience the setting in a more active way, nat being 
able to be so disturbed with maintenance related details. lt does show that using a park in a 
different way seems to have effect on perception of its features. 

The other maintenance findings show some interesting results. The negative value of the 
main effect tells us that parks with a lower maintenance score attract more visitors. In 
addition, interactions show that respondents which are more restricted in their choice due 
totheir personal circumstances are more inclined to visit parks with a lower maintenance. lt 
seems that older respondents or those with a dog or children attach less value to a high 
maintenance when visiting a park. Overall, these groups visit parks more frequently and it is 
anticipated that they are therefore restricted insome park choices they make, as distance is 
of high influence in their choices. However, when given a choice between nearby parks, a 
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higher maintenance is preferred. Also individuals without a natura! view for their home 
seem to visit less maintained parks more often. 

The interpretations of the model parameters seem to be right, as becomes clear from the 
calculations of three scenarios. The scenarios indicate that a greener neighbourhood and a 
neighbourhood with a higher amount of small parks increases overall park visitation. Small 
parks are visited more frequently as distance seems to be a highly intluencing park 
attribute. An extra small park to a choice set raises the probability of visiting other small 
parks at the costof larger parks and non visitation. Of course many other situations may be 
possible in park planning and management, but to give an indication of its usage and the 
effect of personal and residential situations only two have been calculated. lt becomes clear 
that this model can be used as a tooi for park managementand planning to get an indication 
of the effect of policy measures on different househol ds. I t could, for instance, be included in 
a spatial decision support system to simulate the impact of alternative planning scenarios 
on park use for different segments of the popuiatien as was done for the City of Eindhoven 
(Pelizaro, Arentze & Timmermans, 2004). 

Green neighbourhoods with more parks seem to raise the probability of park visitation. In 
actdition it seems from the regression analyses that a higher visitation frequency also 
prediets a higher likeability and valuation of the park. A Iarger distance to a park seems to 
prolong the time individuals stay in the park, but distance does not seem to have a 
significant intluence on park likeability, satisfaction or household value. People do nothave 
to live close to a greenspace to acknowledge the value of it. Also some interesting valuation 
results for park managers can be found in the regression analyses. More social event 
facilities within the park prolong the duration of stay while visiting a park, and they raise 
the value of the park for households. Park managers can improve visitor satisfaction by 
raising the amount of natura! features, maintenance, and facilities for activities. 
Maintenance and nature also raise Jikeability and valuation ratings. These findings are 
important for large parks, but as the smaller parks are also valued and more frequently 
used, smaller parks arejustas important. 

Discussion 
As the multinomial model is based on revealed data combined with a statistica! technique 
with some underlying assumptions, some advantages and limitations need to be addressed. 
First of all the results of this model could also be derived from a large set of descriptive 
analyses. However, the estimated model obviously contains the same information and 
provides us with a more robust representation. Secondly, not all personal characteristics, 
and a limited measurement of some park features (e.g. bird-eyes view of distance, two size 
categories, factor scores based on averaged likert scale observations) are used to estimate 
the model. Including more (precise) information of these attributes will imprave the model. 
The way the data has been gathered neects to be considered as wel!. The questionnaire 
provided the respondents with one given larger park, whereas they were free to mention 
two other parks. Perhaps some people make u se of more than three parks and perhaps they 
don't use the district park mentioned but prefer another large park tagether with two other 
parks. Finally, as this model is based on observed data from Eastern suburbs in Melbourne 
gathered in 2007, the data is context-dependent and therefore may not be directly 
implicated for other contexts. Notwithstanding these limitations, the model still provides a 
good approximation of the relative influence of park features and some personal 
characteristics on park visitation in a real life situation and therefore can be used as a 
valuable tooi to study recreational demand forecasting (Louviere & Timmermans, 1990). 
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Chapter 6 Conclusions and recommendations 
In the academie world, research is done to gain insight in and knowledge of certain 
processes occurring in daily life. In this research, the influences of nature on our lives is 
investigated. With a literature study and primary data collection insight is gained in the 
usage and valuation of nature in an urban environment. Parks are the locations within an 
urban environment that provide public access to everyday nature. In §6.1 of this conclusive 
chapter, subsequently the results of the literature study and answers to the research 
questions are given, making use of the results of the primary data collection. As with all 
primary research, results need to be interpreted in line with the methodology used for data 
collection. This results in certain limitations to the interpretation of the data. On the other 
hand, results of this research also raise new questions about the function of greenspaces. 
Therefore, to conclude this report, recommendations for further research are given in §6.2. 

6.1 Conclusions 

From the literature, it is clear that there is an intrinsic relationship between humans and 
nature. Most importantly, in our urbanized society, a loss of contact with nature can have 
negative influences on the overall health of hu mans. lt seems that our physical environment 
influences our physical and mental states, and parks as facilities herein, are currently 
underutilized which can cause them tofall is despair. Besides being settings for recreational 
leisure pursuits, parks have the potential to function as pro-active tools to stimulate our 
overall wellbeing and imprave the quality oflife. 

Based on the literature study, a theoretica! model (figure 6.2) of the influences of nature in 
an urban context has been developed. This model is based on a model created by Bedimo
Rung, Mowen & Cohen, (2005). lt is clear that the benefits that can be derived from nature 
can be placed under five categories (Driver, Brown & Peterson, 1991). Same of these 
benefits are nat directly related to the usage of parks, but can be derived from the mere 
existence of parks. Other benefits are influenced by the various farms of park use and the 
behaviours during park visitation. Besides visiting parks or natura! areas, literature 
indicates that the benefits of nature also manifest themselves while viewing or thinking 
about nature (e.g. KapJan & Kaplan, 1989). 
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Figure 6.1: Theoretica) model 
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The way in which an individual uses parks is influenced by 'antecedents' like personal and 
park characteristics. Park are not a sole entity, but are a part of the urban network, and 
therefore, neighbourhood characteristics can influence the perception of park features. A 
person may choose to use a park as a setting for the pursuit of certain recreational activities. 
Besides the positive effect of being able to perform this activity within a park setting, there 
is a positive beneficia! effect of the natura] aspects of the setting, which in turn influences 
personal health and wellbeing. To maintain parks and use them as a pro-active health tooi, 
the benefits of parks must be explicated through evidence based research with a focus on 
the development of design guidelines to assist urban planning (Payne, 2002). 

Data col/eetion 
The goal of this exploratory research was to gain more knowledge of the valuation and use 
of urban parks by residents living in the surrounding neighbourhood. This research builds 
u pon earlierresearch that has been conducted by a team of researchers from the European 
founded Greenspace project (www.green-space.org). The purpose was to determine the 
influence of some park features on its valuation and usage, and therefore the benefits that 
can be derived. A second purpose was to generate a model that prediets park visitation 
basedon information about a number of main park features and personal characteristics to 
assist with the planning of urban greenspace. From a planning perspective, the number and 
size of parks as recreational facilities is an important element in the development of 
neighbourhoods. Therefore, in this research a special focus has been given to the differences 
between smaller neighbourhood parks and larger district parks. This has lead to the 
research question of this study: 

What are the influences of distance, size and park features on the usage and valuation 
of a larger urban park compared to other available nearby greenspaces by residents 
living in the surrounding neighbourhood? 

To be able to gain insight in the processes underlying this question, multiple sub-questions 
are formulated that will be addressed to answer the overall research question. 

• 

• 

• 

• 

• 

• 

To what extent do people typically use nearby greenspaces intheir residential 
environment and are there differences between socio-demographics? 
To what extent do people typically value nearby greenspaces intheir residential 
environment and are there differences between socio-demographics? 
How do people classify and perceive the availability and importance of park 
features in nearby greenspace intheir residential environment? 
What are people's attitudes towards greenspace intheir neighbourhoods and 
how does this vary across socio-demographics and neighbourhoods? 
How do people value and typically use larger natura! areas compared tourban 
parks? 
How can park and personal features predict usage and valuation of urban parks? 
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Figure 6.2: Conceptual model 
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Final report 
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The research variables have been put tagether in a conceptual model (figure 6.2). Personal 
and park characteristics are gathered tagether with data a bout the typkal usage of parks to 
gain insight in factors influencing the evaluation process. This has been done using a drop 
off questionnaire in neighbourhoods surrounding three larger district parks within the 
Inner South Eastern suburbs of Melbourne, Australia. The questionnaire addressed a braad 
range of questions about usage, perception and valuation of the nearest larger urban park 
compared to (up to) two other urban parks they were free to choose themselves. With a 
response of 223 respondents (15%) and information of 585 park observations results can 
he analysed. In total the respondents provided 250 district park and 294 neighbourhood 
park observations. The sample characteristics have been compared to statistica) data of the 
research area. As no major differences are found between, it is possible to generalize these 
finding to the population. 

To what extent do people typically use nearby greenspaces in their residential environment 
and are there differences between socio-demographics? 
Analyses of the data show that parks are frequently used facilities with differences between 
usage of and behaviour in neighbourhood and district parks. The overall mean visitation 
frequency for all parks is once a week For neighbourhood parks this is slightly more and 
district parks are on average visited once a fortnight. 

In addition to visitation frequency, questions were asked about respondents' typical 
visitation behaviours. People typically visited parks in the morning and in the early and late 
afternoon. Neighbourhood parks are more visited when people are on their own, with the 
dog or with children. On the other hand, district parks provide more facilities for social 
gatherings and are visited more aften with friends, a partner or with a partner and children. 
It seems that respondents either take the car or go on foot to get to a park and almast never 
use public transport. As expected, nearby neighbourhood parks are more frequently visited 
on foot, whereas people take the car to getto a district park. 

Distance and travel time seem to influence park usage, with more than half of the visited 
neighbourhood parks within walking distance (1 km) from the house, and 81% lies within 2 
km Most people (63%) travelless than 10 minutes to getto a park Respondents are however 
willing to travel Jonger to get to a district park as they tend to stay there Jonger as well. On 
average, a visit to the park takes between 15 minutes and 1 hour, with a tendency toward 1 
to 2 hours. Neighbourhood park visits are less long, with 72% of respondents stayingup till 
1 hour in the park. 

As activities can influence the benefits derived from a park visit, it has been analysed what 
activities are performed in bath park types. Overall, respondents indicated to perfarm 3 
activities on a typkal park visit, with the two farms ofwalking being most popular with 49% 
of respondents going fora stroll and 38.5% indicating to walk for exercise. Besides walking, 
taking the children to play, sitting and relaxing, or walking the dog are popular activities. 
District parks have more facilities to perfarm activities related to social gatherings, whereas 
neighbourhood parks are used more aften for everyday activities \ike walking the dog, and 
passing through. 

There seem to he multiple reasans for park visitation. The different functions provided by 
bath park types become visible from these reasons. Overall, proximity, accessibility and 
scenery are the main reasons, but whereas proximity is much more important while visiting 
a neighbourhood park, scenery, tranquillity, layout, facilities, size and the social aspect are 
considered important reasans to visit district parks. As proximity is a frequently mentioned 
reason for park visitation, a decrease of visitation frequency related to distance for bath 
park types is found with neighbourhood park visitation being more sensitive to distance. 

Several differences seem to exist in the park use of respondents between socio-demographic 
characteristics. lnteresting findings are that dog owners visit parks more frequently, but 
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compared to other respondents, they visit the parks less often with friends or children. 
Gender differences arealso found, as females prefer to visit the parksin the morning andjor 
with friends to socialize, while rnales being more active, during shorter visits in the early 
and late afternoon. Multiple age differences show that respondents aged SS years or above 
use the car more often to getto the park and more frequently visit parkstagether with their 
partner. As they tend to use parks more often as places to walk for exercise, parks seem an 
important facility in raising the physical fitness levels of the older age segments. Higher 
incomes seem to visit parks on foot and because of their proximity and facilities are very 
important for respondents with children as parks are places to let the children play while in 
the mean time socializing with others. 

To what extent do people typically value nearby greenspaces in their residential 
environment and are there differences between socio-demographics? 
To investigate the valuation of nearby greenspaces, respondents were asked to rate the 
parks they visited on likeability, satisfaction, and respectively value for household, 
neighbourhood and South-East Melbourne. Results show that respondents are satisfied with 
the greenspaces in their residential environment. No significant differences are found 
between likeability and satisfaction of district and neighbourhood parks, but interesting 
differences are found between their valuations on the three geographical levels. 
Neighbourhood parks are significantly rated higher on the household and neighbourhood 
level, while district parks are rated significantly higher on the South-East Me lbourne level. 

Of the overall valuations on different levels, valuation for household was lowest, and 
valuation of the parks for the neighbourhood highest This indicates that although people 
are probably non or infrequent users of parks, they do value the existence of these 
greenspaces for the community. This confirms findings of the Greenspace results from 
Oppewal & Ravencroft (working paper). The relationship between frequency of visit and 
park valuation on the three levels has been investigated and results show that for the 
household and neighbourhood level, valuation slowly decreases when people visit a park 
less frequently. The valuation for Southeast Melbourne shows a different result, it stays the 
same, showing no decrease or increase relationship with a less high visitation frequency. 

Respondents aged SS years and older and respondents without children seem to Iike the 
parks better and are more satisfied with them. Differences between respondents born in 
Australia and born oversees are also found; Australian born individuals rate the parks 
significantly higher on likeability and satisfaction levels. 

How do people classify and perceive the availabi/ity and importance of park features in 
nearby greenspace in their residentia/ environment? 
Respondents were presented with a list of 19 park features. They were asked to rate the 
extent to which some given park features were available in both the district and 
neighbourhood parks on a S point likert scale ranging from disagree (1) to agree (S). On 
average, district parks have a higher mean rating on the availability of all park features than 
neighbourhood parks. This is not surprising, as district parks are larger in size, and 
therefore offer more features. All results significantly differ between park types, except for 
'a place where people walk dogs' and 'is welllooked after'. 

Differences between the importance of park features seem to exist as well. Overall, the park 
has areas that are tranquil is most frequently mentioned by 38% of respondents. Second is 
'has a lot of trees' (28%) and a shared third place with 'is a place where children can play' 
and 'is a place where people walk dogs' both mentioned by 2S%. 'Is a place where people 
walk dogs', 'is not to crowded' and 'has food and drink facilities' seem to be more important 
in district parks, whereas 'is used for large events, has no litter, has water facilities' are 
relatively more important in neighbourhood parks. 
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Results from ratings of some overall categories of park features (safety, maintenance, 
accessibility, scenic beauty and availability of facilities) are positive. It seems that 
respondents with children are more worried about the safety of their children, as they give 
significantly Iower ratings for safety and accessibility of the parks. OI der respondents seem 
to ra te parks higher on all braader park feature categories. 

With a data-reduetion technique, four components could be distilled from the PCA analysis 
of respondents' ratings of 19 identified park features. The park feature loadings make it 
possible to interpret the first component 'nature', with high loadings of all natura! and 
scenic beauty related park features. The second component has high loadings of all activity
feature related variables and is therefore named 'activities'. The third component is titled 
'maintenance' and the fourth component is named 'social events', including all features that 
are positively or negatively related to organized social activities for groups of people e.g. 
barbeques or picnics. The interpretation of the components was supported through the 
results of a Pearson correlation of the variables from each component and five braader park 
feature measurement scales also used as control variables in a secondary PCA analysis. 

Comparison of the park types on the component scores, shows that district parks are 
significantly rated higher on the nature, activities and social events component This is in 
line with findings of the braader feature ratings where respondents gave high ratings on 
'scenic beauty' and 'facilities' of district parks. There is no significant difference between the 
maintenance component scores for both park categories. A further investigation between 
the scores of the three district parks on this component shows these scores are different for 
all three district parks, with Jells park scoring very high and Wattie and Karkarook park 
haven a lower maintenance score (see the Monash report of this research). Natura! feature 
component ratings are significantly higher for older respondents and individuals without 
children. 

What are peop/e's attitudes towards greenspace in their neighbourhoods and how does this 
vary across socio-demographics and neighbourhoods? 
To measure respondents' attitudes towards neighbourhood greenspace, they were asked to 
indicate how satisfied they were with the number and variety of parks in their 
neighbourhood and how important they thought these aspects to be. As literature indicates 
that having a view of nature is related to a higher neighbourhood satisfaction (Milieu en 
Natuur Planbureau, 2007) these variables are also measured. Results show that people in 
the research area are very satisfied with their greenspace and satisfied with their 
neighbourhood, but not everybody was satisfied with the view from their house. Especially 
the number of parks in their neighbourhood is considered to be very important, even more 
than having a view of nature. But there seem to be a lot of differences within the sample on 
this rating. 

Therefore, socio-demographic differences have been investigated, showing that dog owners 
are more satisfied with the number of parks in their neighbourhood. Also respondents with 
a view of nature were significantly more satisfied with their view and neighbourhood. 
Results showed that respondents who received different questionnaire versions had 
significantly different attitude scores. Respondents that received the Wattie park version, 
gave the highest rating of satisfaction on number of parks, view and neighbourhood, 
whereas all these ratings are lowest for Karkarook A high satisfaction with the amount of 
parks in the neighbourhood and with nice view from the house is associated with higher 
levels of neighbourhood satisfaction. These relationships differ among different 
neighbourhoods or distribution points within the different versions of the questionnaire. 
Further investigation of the different neighbourhoods within these responses might provide 
more accurate results about how these differences manifest themselves. 
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How do people value and typically use larger natura/ areas compared to urban parks? 
The descriptive analyses have been concluded by some results of the usage and valuation of 
larger natura! areas outside the urban environment The visitation frequency to natura! 
areas is much lower than that of parks; three out of ten mentioned natura! areas had a 
median visitation frequency of once every three months, while six other areas were never 
visited by most respondents. People stay Jonger in natura! areas compared to urban parks; 
on average 2 to 4 hours. Respondents also go to natura! areas for a recreational walk or to 
socialize. Also observing nature is frequently mentioned as a performed activity. 
Remarkable is the high amount of vis i tors being physically active or walking the dog at Port 
Philip Bay. Individuals visit natura! areas to escape city life; natura! scenery and tranquillity 
are frequently mentioned as reasons. A comparison on the valuation ratings of natura! areas 
compared to urban parks indicates that urban parks are seen as more maintained and 
accessible, whereas natura! areas are rated higher on scenic beauty and facilities. A smal! 
but significant correlation shows that a higher visitation frequency of urban parks is related 
toa higher visitation frequency of natura! areas outside of Melbourne. 

How can park and personal features predict usage and valuation ofurban parks? 
To answer this question, an extended multinomiallogit model has been estimated to predict 
park visitation related to park features for different segments of visitors. This model 
calculates utilities people derive, basedon a number of available alternatives in a choice set 
In reallife, this choice set consists of the number of available greenspaces an individual has 
in its residential area. The input in the choice model consists of a number of park features, 
personal characteristics and interaction effects. The final model has been estimated with 43 
parameters and has a good fit, indicating that it is a good model to predict park visitation 
basedon the entered variables. 

Overall, the model shows, that distance and size influence frequency of park visitation with 
nearby neighbourhood parks visited more frequently than more distant district parks. The 
inclusion of parameters measuring the effects of availability and substitution impraves the 
prediction of the model. Multiple district and neighbourhood parks in a choice set of a 
respondent raise the probability of park visitation. Moreover, for individuals having two 
neighbourhood parks intheir choice set, the probability of visiting either one of these parks 
seems to increase even more. Same caution is in place with this last statement, as it is based 
on an assumption of the interpretation of variables used to measure the IIA properties (e.g. 
Ben-Akiva & Lerman, 1985) of the model. In this research, the assumption is made that this 
effect is related to different usages and reasans to visit each park or to the visitation of 
multiple locations within one trip. This would be in line with farmer research by Borgers, 
Van der Heijden, & Timmermans (1989)that people seek varietyin their preferences during 
the selection of locations for certain types of recreational behaviour. 

Parks with a higher score on the natura!, activities and social event component features are 
visited more frequently. From the model it becomes clear that bath park types are used for 
active and passive recreational behaviour and different behaviours have effect on 
perception of its features, although respondents who walk for exercise seem to be frequent 
users of nearby parks with a large amount of natura! elements and recreational facilities. 

Visitation frequency, park choice and valuation of park features are influenced by socio
demographic characteristics. People that are older, own a dog or have children are more 
frequent park users. Also individuals without a view of nature or those walking for exercise 
seem to derive usage benefits more frequently from the availability of parks in their 
neighbourhood. It is important in park planning and management to make sure that park 
features match with the preferences of these segments. At the sametime more insight needs 
to be gained in the reasans why other segments of people visit parks less frequently. 
Constraints like a lower income and lower mobility may prevent population segments 
wanting to view nature or visit parks from doing this. Therefore, the planning and 
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development of their residential neighbourhoods needs careful consideration. lt must be 
taken into consideration, that having a view of nature, or living in a greener neighbourhood, 
is anticipated to be related to a self selection process in which respondents with a higher 
socio-economie status have the ability to choose a more green neighbourhood. Although this 
may influence the results of this model, this uncertainty with respect to the causa! status of 
variables wil! be common to al most all cross-sectio na! research (Groenewegen, et al., 2006). 

Of course park managers and policy makers want people not only to use parks more 
frequently, they also want people to be more physically active in parks. People who use 
parks as places to walk for exercise are more frequent users. They seem to prefer parks with 
a larger amount of natura! elements and more opportunities for facilities. Different 
behaviours in a park influence the perception of park features, as maintenance seems to be 
less important for active users compared to passive ones. Interaction effects show that 
respondents that are more restricted in their choice due to personal circumstances are more 
inclined to visit parks with a lower maintenance. lt also seems that older respondents or 
those with a dog or children attatch less value to a high maintenance when visiting a park. 
Although these user groups visit parks more frequently, they seem to be restricted by 
distance in some park choices they make. However, when given a choice between nearby 
parks, a higher maintenance is preferred. 

The interpretations of the model parameters seem to be right, as becomes clear from the 
calculations of three scenarios. These scenarios indicate that a green er neighbourhood and a 
neighbourhood with a higher amount of smal! parks increases overall park visitation. The 
developed model can be used as a tooi for park management and planning to get an 
indication of the effect of policy measures on different househol ds. It could, for instance, be 
included in a spatial decision support system to simulate the impact of alternative planning 
scenarios on park use for different segments of the population as was done for the City of 
Eindhoven (Pelizaro, Arentze & Timmermans, 2004). 

Green neighbourhoods with more parks seem to raise the probability of park visitation. In 
actdition it seems that a higher visitation frequency also prediets a higher likeability and 
valuation of the park. This indicates that the findings of Maat & De Vries (2002) are also 
valid for park settings. They state satisfaction relates to usage: people who are more 
satisfied with their neighbourhood, report a higher usage ofnearby parks and natura! areas. 
Distance does not seem to have a significant influence on park likeability, satisfaction or 
household value. People do not have to use or live close to a park to acknowledge the value 
of it Park planners and managers can improve the duration people stay in a park by adding 
more social event faci!ities within. By doing this, the value of the park for the household is 
also increased. Visitor satisfaction can be enhanced by raising the amount of natura! 
features, the maintenance, and providing more facilities for different social activities. These 
findings are important for large parks, but as smaller parks arealso highly valued and more 
frequently used, they also deserve attention in the planning processes. There are some 
advantages and limitations to the techniques used to estimate the model, but it can still be 
used as a valuable tooi to study recreational demand forecasting (Louviere & Timmermans, 
1990) as it provides a good approximation of the relative influence of park features and 
some personal characteristics on park visitation in a reallife situation. 

Main condusion 
With this field research in Austra/ia, insight is gained in the evaluative processof park feature 
perception related to park usage and valuation for different segments within the population. 
This research shows that management of district parks is important, but as neighbourhood 
parks are more frequently used, they are just as important. With a good planning and 
management of parks within our residentlal environment, stressjul city lifestyles and a lossof 
conneetion with nature in our urbanized societies can be counteracted. 
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6.2 Recommendations 

There are some main findings in this research that contribute to the existing knowledge 
about the benefits of nature in an urban context. Multiple design objectives for greenspaces 
within the residential neighbourhood can be obtained from the results. In addition, the 
estimated model can function as a decision tooi for urban planners and park managers. 
Based on the presented results of this research and the methodology used, some limitations 
need to be addressed and recommendations for further research can be given. The 
recommendations can be divided in the following three categories; further analyses of this 
data, the collection of more data, and a focus on the benefits of nature from other 
greenspaces. 

Analysis ofthis data 
First of all it is possible to do more and different analyses with the data gathered in this 
study. In this research, there was a special focus on differences in usage and valuation of 
neighbourhood and district parks. As there are big differences within the park sizes and 
features of the neighbourhood parks, a more differentiating park typology could be useful. 
As there is also data of the usage and valuation of larger natura! areas (National Parks) 
outside of the city, the relationship between urban park usage and National Park usage 
could also be analysed in further detail. 

Due to time and focus constraints of this research, the parameters that are entered into the 
model are limited to a selection of park and personal features. More parameters, like 
reasans for visitation, means of transport and performed activities, could be included to 
imprave the predictive power of the model. Besides this, the current model investigates the 
frequency of park visitation related to the input varia bles. It is possible to alter the data in a 
way that instead ofvisitation frequency, park choices can be modelled and estimated. 

Besides analysing the differences between different park settings and features, it is possible 
to focus more on the socio-demographic characteristics of respondents. It could be 
interesting to see if multiple user segments can be distinguished based on their typical park 
usage. 

New data col/eetion 
Because several inner suburbs were selected as a research area in South-East Melbourne, 
there are some restrictions in generalizing the results of this study to the whole Melbourne 
population. To gain insight in the usage and valuation of parks in the city centre and other 
suburbs, more research in these areas is necessary. As this was an explorative research, and 
no data has been gathered over a period of time, it isn't possible to establish causa! 
relationships between the research variables. A repetition of this research over time will 
show if the relationships found, are still valid. It must be acknowledged, that as one of the 
selected district parks in this research is relatively new, it is possible that the usage and 
valuation ratings of that park are influenced by its short development period. It would be 
interesting to investigate this with the collection of new data. Another possibility is to use 
existing data from the greenspace projectfora cross cultural comparison between different 
cities in Europe and Melbourne in Australia. Results from this research can give insight in 
possible cultural similarities and differences in park usage and valuation. 

Other farms of additional data collection could provide new insights. In this research, a 
survey is used to collect quantitative data in residential neighbourhoods. To gain more 
knowledge of the motivations and reasans why respondents use parks like this, qualitative 
data collection is needed. With interviews; attitudes, perceived benefits and feelings can be 
investigated while on the other hand observations can give insight in real behaviours within 
a park setting. The location of data collection can be alteredas well. It is possible to continue 
this research by distributing questionnaires within the parks themselves, instead of the 
surrounding neighbourhoods. 
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Besides qualitative methodologies, the results of this explorative research can be used to set 
up an experimental research design to see if some hypotheses derived from this study can 
be tested. In addition to the revealed choice data used to estimate the model, a stated choice 
task can be setup. Stated choice tasks have the property that hypothetical situations can be 
included in the choice sets. This gives some advantages for parameter estimation as there 
are na problems with IIA assumptions ar correlations between attributes. These last two 
properties could have influenced the model presented in this report, and therefore the 
model needs to be interpreted with some caution. 

Other greenspaces 
Ta conclude this chapter, a recommendation for the objectives of further research could be 
an investigation of other greenspaces and publicopen places. The focus of this research was 
on urban parks as settings for contact with nature in an urbanized area. It is clear for the 
literature study that benefits of nature can also be derived from a garden ar the green 
elements in the urban streetscape. Investigation in these elements of the urban environment 
may give additional insights in the positive effects of everyday nature. Other public open 
spaces, like squares, also function as recreational areas where similar activities to parks can 
be performed. More findings about the usage of these settings and the influences of the 
presence of natura! elementsinthem can also be very useful to assist urban planning. 
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