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Abstract
Neighbourhood spatial accessibility (NSA) refers to the ease with which neighbourhood
residents can reach amenities, as well as the quality, quantity and types of activities
offered by those amenities. Assessing spatial equity involves comparing NSA with
neighbourhood indicators of need for amenities. This thesis, by drawing on public
recreational amenity provision in Edmonton, Canada, investigates two shortcomings of
existing spatial equity research: the effect of aggregation error on NSA measurement,
and the role that amenity quality plays in spatial equity assessments. The analysis
demonstrates that aggregation error does adversely affect NSA measures, with the
greatest effect occurring when NSA is measured to amenities that have highly localized
service areas, and are abundantly located within cities, such as playgrounds. Amenity
quality also affects NSA indicators and spatial equity assessments. When differences in
playground quality are not accounted for, playgrounds in Edmonton are equitably

distributed; however, once quality is considered, playground provision is less equitable.



Acknowledgements

I wish to thank all those who have supported me in my academic endeavors at the
University of Alberta. Thanks to my supervisor, Dr. Karen E. Tomic, who took a
chance on me as an undergraduate student, and did not take it personal when I skipped
her class in favour of going to see a band play. I am indebted to Karen for providing me
with countless opportunities, as well as endless guidance and encouragement.

I would also like to thank the other members of my supervisory committee for ensuring
the successful completion of this thesis. Specifically, Dr. M. John Hodgson for not only
providing valuable insight into my research, but also always doing so in an entertaining
manner. In addition, thanks to my external committee member, Dr. Harvey Krahn, for
his helpful suggestions and comments on the thesis.

I'am also indebted to the students and faculty of the Human Geography program. I wish
to thank Niko Yiannakoulias for being an academic consultant, a disc jockey (all 80’s all
the time), and a great friend. Also, thanks to Dr. Ed Jackson, Dr. Theresa Garvin, Dr.
Roxanne Lalonde, and Dr. George Sitwell for playing important roles in my academic
development.

I wish to extend a special thanks to my family for their endless support and
encouragement, despite the fact that they probably wonder sometimes just what it is that
I do all day long. I greatly appreciate all that they have done for me throughout my
undergraduate and graduate programs.

Finally, I wish to thank my best friend, inspiration, and the love of my life, Jennifer Tan.
The extent of my gratitude goes beyond that which can be captured through words.
Suffice to say, I would not have accomplished what I have today without her unending
encouragement, support, friendship, and love.

Well, two degrees down, and one to go. Zamboni® driving school here I come!!



TABLE OF CONTENTS

CHAPTER 1: INTRODUCTION 1
L1 INtroduction ...t et se s s s 1
1.2 Spatial Accessibility to Urban Amenities ...................cooooerveeorerereemnnnn.. 3

1.2.1 Relevance in Geographic Research .....................uueeeeeeeeeeeeeeseereseerensesen. 3
L3 SPatial EQUILY .............ccooueeeeeeirerreeeetcese et et s e esenes 5
1.3.1 Impact on Existing Spatial Inequalities .....................ooveeeneeeeereeererennn. 5
1.3.2 Conceptual APProaCRES ..................eeeeeeeeeeevervreeereverieeeseeeeeeesesssssesssssesensens 6
1.4 Literature ReVIEW .............cc.ooommireriecteiceeee et 9
1.4.1 Methodological APPIrOACRES ...............e.eeeeeeeeeeeeeereveeeeeeereeeeeeeeeesresres s 9
1.4.2 Substantive Findings ...........eeueveveeeeeererereeeneeeeeeieeeeeeeeeeeeesesesesesanesenn Il
1.5 Aggregation Error and Spatial Accessibility .................c.oooevevereevereennnn... 14
1.6 Quality of Recreational Amenities ......................cooooevememeeeueremeereeeereen, 15
1.7 Study ODJECLIVES ...........c.cooeeeierrerereeeeeeeeee s e 16
LB REfErENCES ...ttt 17

CHAPTER 2: MEASURING NEIGHBOURHOOD SPATIAL ACCESSIBLITY

TO URBAN AMENITIES: DOES AGGREGATION ERROR MATTER? ....... 22
2.1 INtroduction ..o esese e seeeesee s 22
2.2 Defining and Measuring Spatial Accessibility ..............ccoccoooveevevneenennn... 25
2.3 Aggregation ErrorISsues ...................ccooooooiiiiviniinieiecceeeeeeeeeeeee e 27

2.3.1 UNit Of ANGIYSIS «.uu.nnceeeeereeeeeeeeeereeeeeeeeeetevess s e seeevesaseeseseesesaseeesesann 27
2.3.2 Sources of Error: Potential Implications for Measuring Spatial
ACCESSIDIlILY «...ecneoneeeeeneireececcreeeeereeesesteeee e essesrssssssesssssessass s saesaseaneeaeenen 28
2.3.3 Reducing AEregation EXTOK ..........eeeeueeeeeeeeeceeeesieeeeeeeeeeeereseen 32
2.4 Case Study: Neighbourhood Spatial Accessibility to Recreational Amenities
INEAMONON ...ttt st ee 34
2.4.1 Study Area and Dat@ SOUFCES ..........ueeeeeeeeeeeeeeeeereeeeeeeeeeeseveeeesenerens 34
2.4.2 Methods for Reducing Aggregation Error .................ueueeeeveveeeennne.. 38
2.4.3 Descriptive Statistics and Correlation Analysis ..................oueeeenn...... 40

2.4.4 Exploratory Spatial Data AnQlysis .................ueeeeeeeeeeeeeeeecrereeneseenrenns 43



2.5 Conclusions

2O REIEIONCES ... eeeeeeeee e e e s e e e 57

CHAPTER 3: SPATIAL EQUITY: PLAYGROUND LOCATION AND QUALITY

IN EDMONTON 61
L INLPOAUCHON ... et ea e s e aes s e 61
3.2 Defining and Measuring Neighbourhood Spatial Accessibility ................. 63
3.3 Defining and Measuring Spatial Equity ..............cc.c.oeoeeevmemeemeeeenrernn... 65
3.4 Public Playground Provision in Edmonton .......................ccocoveeerunnnn..... 68
BSDALA ...ttt ettt seene 71
B0 MELhOds ...ttt se st eeee e e e e 73

3.6.1 Measuring Neighbourhood Spatial Accessibility ...................oueunee...... 73
3.6.2 Assessing Spatial EQUILY ...........e.eeeeeeeeeeeeerereeeerereisreeessseesessesssneeeesaen 76
BT RESUILS ...ttt et en s e 79
3.7.1 Descriptive Statistics and Correlation Analysis ...............cueeeeeeveveun... 79
3.7.2 Local Spatial Autocorrelation Pattems .................cuuueeeeeeeeneeeveeereannne. 82
BB DHSCUSSION ...ttt eae e 87
3.9 ConClUSIONS ...ttt se et ese s ene 91
1O REfErenCes ...........ooncecreerereecteeeetereese s ssss e s sseese s e s s s ssssessosnsanes 92

CHAPTER 4: SUMMARY AND RECOMMENDATIONS FOR FUTURE

RESEARCH 95
4.1 Research SUMmMATY ............... et 95
4.1.1 Review of Research Goals ...........u.eeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeseeseseeseens 95
4.1.2 Aggregation Error Effects on NSA Measurements ................................ 95

4.1.3 Spatial Equity and the Location and Quality of Playgrounds in
EQMONION .............ononeeeneerenreereeeerereereceeesesseeseseneseessssesie et ssessosssnseseseenenns 97
4.2 Relevance of the Research ... 99
4.3 Future Research Directions ....................ccooeoiemenenrenererieeeeceeeeeeeec e 101






2.1

2.2

2.3

24

3.1

3.2
3.3

List of Tables

Descriptive Statistics for Neighbourhood Spatial Accessibility by
Measurement Method and Facility Type

Spearman Rank Correlations of Neighbourhood Spatial Accessibility by
Measurement Method and Facility Type

Global Moran'’s I for Neighbourhood Spatial Accessibility by
Measurement Method and Facility Type

Differences in Local Spatial Patterning Compared to the WAPCD
Method

1999 Before Tax Low Income Cutoffs Used for Percentage Low Income
Households Calculation

Descriptive Statistics for Accessibility and Need Indicators

Spearman Rank Correlations between Need and Accessibility

Page

40

49

67

80

81



2.1
2.2
23
24
2.5
2.6
2.7
2.8
3.1

3.2

3.3

Al

List of Figures

Source A Aggregation Error

Source B Aggregation Error

Source C Aggregation Error

Incorporation of Postal Code Population Counts
The City of Edmonton — Neighbourhoods by Type
LISA Map for Accessibility to Playgrounds

LISA Map for Accessibility to Community Halls
LISA Map for Accessibility to Leisure Centres
Edmonton Neighbourhoods Classified by Type

LISA Maps for Accessibility to Playgrounds by Accessibility Indicator
and Playground Condition

LISA Maps for Demographic and Social Need

Moran Scatterplot for Distance to Nearest Playground

Page

30
31
33
35
48
52

54

83

86

108



List of Abbreviations

EA Enumeration Area

EFCL Edmonton Federation of Community Leagues
ESDA Exploratory Spatial Data Analysis

GIS Geographic Information Systems

LA Location-Allocation

LISA Local Indicators of Spatial Association
NPDP Neighbourhood Park Development Program
NSA Neighbourhood Spatial Accessibility

PCPC Postal Code Population Counts

PWMC Population Weighted Mean Centre

WAPCD Weighted Average Postal Code Distance



CHAPTER 1

Introduction

1.1 Introduction

The spatial distribution of public amenities and services within the urban
environment has been a central focus of much urban and social geographical research.
Of primary concern have been issues related to accessibility - the ease with which
amenities can be reached, as well as the quality, quantity, and type of activities offered
by those amenities (Handy and Niemeier, 1997). “At the very least, the ‘quality of life’
in a city or region refers to the accessibility of its inhabitants to employment
alternatives, educational and medical facilities, essential public social services, and
‘nature’ or extensive recreational open spaces” (Pred, 1977, p. 10). As accessibility
plays a significant role in quality of life, it is imperative to ask whether or not
accessibility varies spatially within cities, and whether or not such variation is equitable.

The preceding question has received considerable attention in past research (Knox,
1978; Ottensman, 1994, Pacione, 1989; Truelove; 1993; Talen, 1997, 1998; Talen and
Anselin, 1998). Central to all investigations of this type is the notion of equity. Equity
is a complex concept, in so far as it can be variously defined and operationalized within
geographical research (Hay, 1995). My research focuses on spatial equity, as
approached through a needs-based perspective (Lucy, 1981). From this perspective, a
distribution of amenities is deemed equitable if it reflects differential need, often
measured in terms of socioeconomic characteristics of the underlying population.

Approaching spatial equity in this manner typically involves examining associations
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between accessibility (measured for aggregated units, such as neighbourhoods) and
corresponding population characteristics (Ottensmann, 1994; Pacione, 1989; Talen,
1997; 1998; Talen and Anselin, 1998; Truelove, 1993).

This study has two central foci, corresponding to the two papers presented in
subsequent chapters. The first paper is a methodological investigation into the potential
effects of aggregation error on the measurement of neighbourhood spatial accessibility
(NSA). Spatial accessibility measures are based on the distances between aggregated
populations (e.g., neighbourhoods) and a particular type of amenity. To facilitate
distance measurements, aggregated units are typically represented by a single point.
Aggregation error refers to the error in distance measurements that results from the
representation of an aggregated unit by a single point (Hodgson et al., 1997). Because
spatial equity analyses rely heavily on accessibility measures, it is crucial that problems
related to aggregation error be explored. This examination aims to illuminate the
problem of aggregation error with respect to measuring accessibility, and hence suggest
strategies for reducing such error when calculating NSA measures.

The second paper is on spatial equity and public playground location and quality in
Edmonton, Alberta, Canada. While incorporating the methods suggested in the first
paper for improving NSA measures, I use various techniques to investigate associations
between NSA and neighbourhood socioeconomic conditions. The majority of existing
spatial equity research regarding recreational amenities is based on experiences in U.S.
and European cities. My analysis of playgrounds in Edmonton allows for spatial equity
to be examined within a Canadian urban context. Further, it provides the opportunity for

amenity quality to be investigated in relation to spatial equity.



Both analyses are approached through a spatial analytical perspective, and rely
heavily on the use of Geographic Information Systems (GIS) and exploratory spatial
data analysis (ESDA) (Anselin, 1995) techniques (see Appendix A for a review of
ESDA methods). The remainder of this chapter will provide a brief overview of the
concepts of spatial accessibility and spatial equity, while drawing reference to relevant
literature. I will briefly introduce the two papers contained in this thesis, and outline the
objectives of the research.

1.2 Spatial Accessibility to Urban Amenities
1.2.1 Relevance in Geographic Research

Accessibility to urban amenities, such as parks, playgrounds, schools, and medical
facilities, is important for numerous reasons, as demonstrated by the large amount of
interest it has received within geographic research. Several researchers have postulated
that access to amenities has implications for quality of life within cities (e.g., Pred,
1977, Knox, 1980). This postulation is consistent with the broader realization that
individuals’ well being is affected by characteristics of the social, cultural, physical, and
built environment. The effects of the environment on one aspect of quality of life -
health - have been examined extensively within the realm of health and place, or the
geography of health and health care research (for a review of this research see Curtis
and Jones, 1998). Individuals’ health has l;cen investigated in relation to the
characteristics of the areas in which they live (e.g., neighbourhoods) (Duncan et al.,
1993; Congdon, 1994; Duncan and Jones, 1995; Ecob, 1996). One neighbourhood
characteristic, accessibility to urban amenities, has been identified as a factor that

influences the health status of neighbourhood residents (Macintyre et al., 1993).
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Macintyre et al. (1993) found that, for different areas in Scotland, a lack of amenities, or
‘healthy environments’ was associated with poorer health outcomes. In another study,
Macintyre and Ellaway (1998) found that, independent of individual characteristics
(e.g., income level), residents of areas that lacked health-promoting amenities had
poorer health behaviour than individuals who resided in neighbourhoods with accessible
amenities. The basic tenet of these types of studies is that access to urban amenities can
have consequences for the health of individuals.

In addition to individual well-being, accessibility to amenities affects community
well-being. Neighbourhood-based amenities, such as parks and playgrounds, provide
spaces in which neighbourhood residents can meet and interact. This interaction helps
to build community cohesion within a neighbourhood. Areas with greater levels of
community cohesion often have lower levels of other social problems, such as crime and
deviance (Bottoms and Wiles, 1992). Further, areas that are highly accessible to
amenities may increase a neighbourhood’s desirability, thereby influencing the in-
migration of families (Jones et al., 1980). This may help prevent problems related to
urban desertification, whereby neighbourhoods severely lacking basic amenities and
services (e.g., police and fire protection) encourage the out-migration of existing
families (except for those families who, often due to financial constraints, are unable to
move to different neighbourhoods), and discourages the in-migration of new families.
Areas of urban desertification tend to attract transient populations, and are typically
plagued by various social problems, such as violence and substance abuse (Wallace,

1990).



Access to urban amenities has implications for individuals’ health, community well
being, and various other urban problems and processes. It is not surprising, then, that
social and urban geographers have been perpetually interested in assessing whether the
distribution of public amenities within cities is equitable. The following section
provides an overview of the concept of equity when applied to urban amenity provision,
and highlights some of the literature that is most relevant to my research.

1.3 Spatial Equity
1.3.1 Impact on Existing Social Inequalities

Accessibility to amenities affects various facets of quality of life within the urban
environment. Social and urban geographers, within the realm of social justice (Harvey,
1973; Smith, 1994), territorial justice (Boyne and Powell, 1991), and spatial equity
(Truelove, 1993; Talen 1997, 1998) research have given great attention to the
distribution of amenities and services within cities. The main concern has been
assessing whether public amenities are located equitably, or fairly, within cities.
Amenities are necessarily located as discrete entities, whereas the populations who they
serve are spatially continuous, thereby inevitably resulting in differential accessibility
within cities (Dear, 1974). In other words, regardless of where amenities are located,
there will always be some persons who are closer to them than others. As noted by
Knox, “The crucial question to ask of planned or established facility location patterns is,
therefore, how much inequality is produced, and which groups are most disadvantaged?”
(1978:414).

Differential accessibility to urban amenities can act to increase, or decrease existing

social inequalities within society (Harvey, 1973). For instance, if poor people, in terms



of socioeconomic status, live in areas with poor access to recreational amenities, then
the additional burdens (e.g., extra travel costs to reach distant facilities and fewer
opportunities to promote health) incurred by not having access to amenities acts to
increase existing differences in quality of life between society’s ‘haves’ and ‘have-nots’.
Spatial equity researchers argue that it is unjust, unfair, or inequitable when such
burdens are placed disproportionately on society’s poor, or when society’s socially
disadvantaged are also spatially disadvantaged. In order to make such an argument, it is
necessary to first establish a clear understanding of what is, with respect to amenities, a
spatially equitable distribution.
1.3.2 Conceptual Approaches

Spatial equity has been variously defined and measured within geographic
research [see Truelove (1993) for a review]. Lucy (1981) suggested five conceptions of
equity (equality, need, demand, preferences, and willingness to pay), all of which are
relevant for assessing the spatial distribution of urban amenities and services, and will
therefore be briefly reviewed. Equity as equality implies that resources be distributed
equally throughout the population, without regard for the underlying characteristics of
the population. Playgrounds, for example, would be equitably distributed if each
neighbourhood had precisely the same number of playgrounds. When approached from
a needs-based perspective, amenities are equitably distributed if the distribution
corresponds to underlying population need, which can be represented by socioeconomic
indicators. Needs-based equity requires the “unequal treatment of unequals” (Lucy,
1981: 449). From this perspective, equity exists if poorer (as indicated by median

income, for example) neighbourhoods have greater access to playgrounds than wealthier



neighbourhoods. Needs-based equity is similar to the notion of territorial justice, which
requires that service provision is proportional to service need (Davies, 1968).

Equity as demand implies that amenity distribution echoes citizens’ demand or
requests for amenities. In other words, “squeaky wheels” are rewarded with better
access to goods and services (Talen, 1998). From this perspective, playgrounds would
be equitably distributed if neighbourhoods that have been the ‘loudest’ or most active in
lobbying amenity providers have the greatest access to playgrounds. Somewhat related
to demand, is preference-based equity. While most demands are based on preferences,
not all preferences are expressed through demands. Organized groups (e.g., lobby
groups) usually orchestrate demands; these demands may not always capture the
preferences of the general population. One method of dealing with this is through
surveying individuals about their preferences for amenity provision. Goods are
equitably distributed if they correspond to the expressed underlying preferences of the
citizens. Finally, willingness to pay is another basis for evaluating equity. In this case,
amenity distribution should correspond to the distribution of those individuals who are
willing to pay for their use.

I approach spatial equity through a needs-based perspective. This perspective,
which has been adopted by various other researchers, involves examining associations
between accessibility and population need (typically represented by census indicators)
(Talen, 1997, 1998; Truelove, 1993). The needs-based approach, in comparison to other
conceptualizations of equity, is particularly relevant for assessing the distribution of
public, no-cost recreational amenities, such as playgrounds. The equality approach

ignores differential need in population. For instance, people vary in the amount of



private play space (e.g., back yards) available to them, the amount of money that they
have available to participate in private leisure activities (e.g., organized sports), and
means to overcome distance barriers (Lucy, 1981). All of these factors should be
considered when locating public recreational facilities; however, an equality approach
fails to do so.

Demand-based equity criteria are also problematic, as demands may primarily
reflect the desires of organized groups, and may not be completely representative of the
underlying population. Further, wealthy and highly educated citizens are more likely to
participate in such groups (Verba and Nie, 1972); this could result in an over-provision
of public amenities in the areas where these types of people live. Distributing amenities
based on preferences may circumvent problems related to demand approaches; however,
it is often costiy to interview or survey large portions of the population. Talen (1998)
notes that the planning agencies responsible for public recreational amenities often do
not have the means necessary to collect data on individuals’ preferences. Finally,
willingness to pay criterion for determining amenity provision is not applicable to the
case of public, no-cost recreational facilities like playgrounds.

Another reason why spatial equity of public recreational amenities should be
assessed from a needs-based perspective relates to the purpose of urban planners, or
other agencies involved in the distribution of public goods and services. The role of
planners is to offset inequalities created by unregulated free market economies
(Banerjee, 1993; Talen, 1998). Further, Smith (1994) notes that policies should be
evaluated based on how successful they are at decreasing existing geographical and

social inequalities. Approaching spatial equity from a needs-based perspective allows



for an assessment of the relationship between amenity provision and need. If, for
example, it is found that poorer, in terms of socioeconomic condition, areas have worse
access to a particular type of amenity, then future amenity provision should aim to
reduce or eliminate this relationship.
1.4 Literature Review
1.4.1 Methodological Approaches

The common question of most spatial equity research is, do socially
disadvantaged populations live in spatially disadvantaged areas? The methodological
approaches used to address this question have varied considerably. One important point
of variation has been the geographical unit of analysis. Spatial equity research typically
involves measuring accessibility for a particular aggregated unit of population, and then
comparing accessibility with population characteristics collected at the corresponding
unit. Accessibility can be measured at a variety of levels, ranging in size from census
blocks (Talen, 1998), to enumeration areas (Truelove, 1993), to census tracts
(Ottensman, 1994), or neighbourhoods. I have chosen to focus on neighbourhoods in
my research. The neighbourhood is the most appropriate unit of analysis for my
research for several reasons. First, the focus of Chapter 3 is playground provision in
Edmonton; playgrounds in Edmonton are funded on a neighbourhood basis. Further,
focusing on the neighbourhood allows for integration of 1999 Edmonton civic census
data, which is disseminated at the neighbourhood level. In addition, because
neighbourhoods are typically large, using them provides me with the opportunity to
examine aggregation error effects on accessibility measurement, a point that I will return

to later in this chapter.
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Another point of variation among spatial equity research is the method used to
measure accessibility. Approaches range from simple summations of an amenity type
within a particular unit of analysis (e.g., the number of playgrounds per neighbourhood),
to more complex measures based on distance measurements between populations and
amenities. I use two types of accessibility measures in my research, minimum distance
and coverage. The minimum distance approach asks, how far do neighbourhcod
residents, on average, have to travel to reach the closest amenity of interest? The
coverage approach asks, on average, how many amenities are located within a specific
distance radius from neighbourhood residents? While these types of measures are
relatively simple in comparison to other approaches (see Chapter 2 for more
information), Koening (1980) notes that these types of measures converge well with
more computationally complex measures. Further, planners and policymakers easily
understand these measures, which is crucial when the aim of research is to inform
policy.

Finally, studies have varied in terms of the methods used to compare
accessibility with population need. Truelove (1993) summarized four common
approaches: mapping areas that are beyond the service range of amenities, calculating
service-to-needs ratios, correlation analysis, and computing equity indices. Other
researchers have used multivariate analysis, such as multiple regression (Jones et al.,
1980) and causal path analysis (Cervero et al., 1999). I use two methods to assess
spatial equity in Edmonton, traditional correlation analysis and ESDA techniques, such
as local indicators of spatial association (LISA) [Anselin, 1995]. These approaches

were chosen for several reasons. First, my research is highly exploratory in nature, with
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the main purpose of looking for general associations between accessibility and
population need, without intending to make any claims about causality. Also, as noted
by Boyne and Powell (1991), territorial justice (which again is similar to needs-based
equity) only requires that there is a positive association between need and amenity
provision; need does not have to have an independent, causal influence on provision.
Second, univariate and bivariate approaches are the most common methods that have
been used to assess spatial equity (Talen and Anselin, 1998), thereby facilitating the
comparison of my results with other studies. Finally, the use of ESDA techniques in
particular is ideal for the analysis of spatially based data, as they explicitly consider the
underlying spatial structure of the study area. Their use allows for the identification and
statistical assessment of spatial patterns in the data, capabilities that are not typically
provided by traditional, non-spatial statistical methods.

Spatial equity analyses have varied considerably in methodological approach.
Nonetheless, the common goal of these studies has been to determine whether inequity
exists with respect to the distribution of public amenities within cities. The following
section reviews the substantive findings of selected spatial equity research.

1.4.2 Substantive Findings

In addition to differences in methodological approach, studies have varied in
geographical context and the type of amenity under investigation. Some researchers
have dismissed the spatial variation in accessibility as “unpatterned inequality”,
whereby the variation in accessibility is not systematically related to socioeconomic
characteristics (Mladenka, 1980; Mladenka and Hill, 1977). Others, however, have

found significant associations between accessibility and socioeconomic conditions; in



some cases high need areas corresponded with high accessibility (Truelove, 1993)
whereas in others the inverse has been found (Knox, 1978; Pacione, 1989). Smale
(1999), using GIS to compare the distribution of recreational amenity provision with
neighbourhood need in Oakville, Ontario, found that ‘under-serviced’ neighbourhoods
were typified either by high densities of lower income families, or lower densities of
higher income families. In another Canadian example, Truelove (1993) analyzed the
spatial equity of daycare centres in Toronto using a variety of methods, for different
units of analysis. At the enumeration area level, she found that lower than average
income families had better access to daycares. When examined for federal electoral
districts, which are larger than enumeration areas, she also found positive correlations
between population need (measured in terms of the proportion of working females and
lone-parent families) and accessibility, suggesting an equitable distribution of daycare
facilities.

Spatial equity has also been examined in several European cities. In one of the
earliest studies of intra-urban spatial equity, Knox (1978) found that for various Scottish
cities, areas that were ‘worse-off’ (in terms of socioeconomic conditions) also
experienced lower accessibility to primary medical care facilities. Pacione (1989) found
that the provision of secondary schools in Glasgow, Scotland was lower in ‘working
class’ neighbourhoods, than in ‘middle class’ and more affluent parts of the city.
Further, he noted that schools proposed for closure were located in areas that already
had low accessibility to schools.

Recent U.S.-based spatial equity research has made use of various ESDA

methods to investigate associations between accessibility to amenities and population
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need (Talen, 1997; Talen and Anselin, 1998). Specifically, LISA have been used to
assess the (dis)similarities between local spatial patterns of accessibility and need.

Talen (1997) used such techniques to investigate the spatial equity of public parks in
Pueblo, Colorado and Macon, Georgia. She found some evidence for an association
between local clusters of low accessibility census blocks and high housing value, as well
as low percentages of non-white residents in Macon. In Pueblo, however, the reverse
situation arose, in which low accessibility was associated with low housing value and
high percentages of Hispanics. In an exploratory analysis of access to public
playgrounds in Tulsa, Oklahoma, Talen and Anselin (1998) found no distinctive
association between local clusters of accessibility and need.

The inconsistency of the findings reported in the reviewed literature is likely
attributable to a variety of factors including geographical setting, geographical unit of
analysis (e.g., census block, neighbourhood, etc.), the type of amenity under
investigation, the method used to assess spatial equity, and the inherent complexity of
intra-urban spatial and social processes. There are two main shortcomings of the
reviewed literature. First, spatial equity analyses have not considered potential
problems related to aggregation error in accessibility measures. Second, with respect to
recreational amenities, spatial equity researchers have given little consideration to the
quality of recreational amenities. This thesis deals with these shortcomings, with
Chapter 2 focusing on aggregation error, and Chapter 3 on spatial equity with respect to
playground quality. In the next sections, I further elaborate on these shortcomings;

while in the process providing a brief outline of subsequent chapters.
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1.5 Aggregation Error and Spatial Accessibility

Spatial equity, and hence accessibility, can be assessed for different aggregated units
of analysis, ranging in size from small census blocks, to large census tracts or
neighbourhoods. Aggregation error occurs when, for the purpose of distance
measurements, a single point is used to represent aggregated units, which in turn
represent spatially distributed individuals (Hodgson et al., 1997). For example, the
typical approach in spatial equity research is to measure distance from the unit’s
centroid (i.e., geometric centre) to the amenity of interest (Pacione, 1989; Ottensman,
1994; Talen and Anselin, 1998; Cervero et al., 1999). This distance is then used to
indicate how far individuals, on average, have to travel to reach that amenity. Using a
single point to represent larger areas, such as census tracts or neighbourhoods, can
potentially lead to aggregation error, as there is likely considerable variation in the
location of individuals living within the unit. Despite this potential, aggregation error
has received little attention in spatial equity and accessibility research.

Aggregation error has, however, received considerable attention in location-
allocation (LA) research, which is concerned with the optimal locating of systems of
facilities based on distance measurements to population demand (Hillsman and Rhoda,
1978; Current and Schilling, 1987; Hodgson et al., 1997). The purpose of Chapter 2 is
to draw upon some of the aggregation error-reducing methods used in LA research, and
apply them to spatial accessibility measures. Because accessibility measurements are
crucial for examining spatial equity, it is necessary to assess whether aggregation error

produces erroneous spatial accessibility measures. Such an assessment has not been
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previously made in spatial equity or accessibility analyses; my research provides one of
the primary investigations into aggregation error and spatial accessibility.
1.6 Quality of Recreational Amenities

As previously mentioned, accessibility refers to the ease with residents can reach
amenities, as well as the quality, quantity, and type of activities offered by those
amenities (Handy and Niemeier, 1997). Despite this definition, spatial equity
researchers have rarely considered aspects of amenity quality. With respect to
recreational amenities, considerations have been given to park size (Talen, 1997;
Nicholls, 1999); however, other aspects of amenity quality have not been considered.
Differences in amenity quality can affect individuals’ desire or ability to use amenities,
and hence have implications for accessibility and equity.

Chapter 3 assesses the spatial equity of playground provision in Edmonton, while
explicitly considering differences in playground qualiry throughout the city.
Playgrounds are of interest for several reasons. First, neighbourhood-based public play
spaces provide opportunities for children’s social and physical development, as well as
provide spaces for social interaction (e.g., families meeting each other). Second,
population need for playgrounds is multi-dimensional. Obviously, children are the
target population; however, other neighbourhood characteristics that affect children’s
accessibility to playgrounds like car ownership, dwelling type, and low income are also
important in establishing playground need. Thus, examining playgrounds allows for a
multi-faceted exploration of need. Further, Edmonton’s Community Services
department maintains a playground inventory, in which the condition of playground

equipment at each play site is recorded. This gives me the unique opportunity to
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addresses the issue of playground quality and its implications on spatial equity, an
aspect that has not been given much consideration in existing research.
1.7 Study Objectives
This research has two general foci, corresponding to the two stand-alone papers
presented in subsequent chapters. The first paper focuses on aggregation error and the
measurement of NSA. The primary objectives of the first paper are:
1. To draw on ideas regarding aggregation error in LA research, and extend them to
spatial accessibility measurement.
2. To assess whether aggregation error affects NSA measurements, and whether the
effect depends on the type of amenity under investigation

3. To suggest strategies for reducing aggregation error in the measurement of NSA.

The second paper is an exploration of spatial equity, in terms of playground location
and quality, in Edmonton. The main objectives are:

1. To measure and map accessibility to playgrounds for Edmonton neighbourhoods.

2. To assess spatial equity by examining associations between NSA and
neighbourhood need, as indicated by various socioeconomic characteristics.

3. To determine if playground quality affects underlying spatial equity
relationships.

4. To evaluate whether Edmonton’s Neighbourhood Park Development Program

promotes spatial equity in playground provision.
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The first paper has been submitted for publication to Environment and Planning A, a
journal that has published extensively on both methodological and empirical aspects of
spatial accessibility research (for example, Knox, 1978; Broker, 1989; Martin and
Williams, 1992; Frost and Spence, 1995; Handy and Niemeier, 1997; Talen and Anselin,
1998; Cervero et al., 1999). Because of its explicit focus on spatial equity within a
Canadian urban context, the second paper will be submitted for publication to the
Canadian Geographer. Further, I will distribute the findings of the second paper (see
Appendix B) to Edmonton’s Community Services department, which is responsible for
playground provision and maintenance in Edmonton.

The two papers are presented in subsequent chapters, with the first paper in Chapter
2 and the second paper in Chapter 3. Chapter 4 will provide a brief synthesis of the each
paper’s findings, followed by recommendations for future research.
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