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ABSTRACT: The question of whether or not urban resources are distributed equitably remains
largely unresolved. While research dealing with urban service delivery has proliferated during the
last twenty years, few studies have directly linked the spatial distribution of facilities (in the form
of accessibility measures) with the spatial distribution of population subgroups in an effort to
assess equity issues. In part, this may be due to the methodological difficulties involved in trying
to link these distributions. In this paper, I offer a methodological as well as an empirical
contribution to the assessment of equitability in facility distribution. Utilizing data on parks in
Pueblo, Colorado and Macon, Georgia, 1 analyze the equitability of park distribution by
comparing the spatial clustering of park access scores with the spatial clustering of selected
socioeconomic variables. There is some empirical evidence that the spatial pattern of low access
for Macon corresponds in certain areas to spatial clusters of high housing value and low
percentages of nonwhite residents, while the reverse situation is true of Pueblo (i.e., low access
corresponds with low housing values and high percentages of Hispanics). Thus the results of the
analysis do not support the notion of “unpatterned inequality” in urban service distribution. The
paper is an application of ideas from exploratory spatial data analysis (ESDA), and represents a
new approach to the investigation of equity in the distribution of urban park facilities.
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THE SOCIAL EQUITY OF URBAN SERVICE DISTRIBUTION:
AN EXPLORATION OF PARK ACCESS IN PUEBLO, CO AND MACON, GA

The question of who benefits and why in the provision of urban services and facilities
embraces a wide variety of research dimensions. In one line of inquiry, empirical studies have
sought to determine underlying, causal factors in the distribution of services or facilities (see, for
example, Mladenka, 1989; Meier, Stewart and England, 1991). The goal of these analyses is to
assess whether or not political or other factors can be shown to account for distributional inequi-
ties. An important corollary to this research are studies which focus on defining and measuring
what equity is (see Hay, 1995) br when equity is achieved (Kirby, Knox and Pinch, 1984).

The notion of unpatterned inequality has been a prevailing theory in urban service delivery
literature (Mladenka and Hill 1977; Mladenka 1980; Cingranelli 1981). This theory states that
“when distributions are inequitable, there is no systematic underclass bias..., [and} unpatterned
inequality is the result of bureaucratic decision rules and routines coupled with idiosyncratic his-
torical events” (Koehler and Wrighton, 1987, p. 81). But this construct is not intuitively
embraced. For many, urban service distribution is racially polarized and unjust: "white Ameri-
cans have a policy of sustaining separate but unequal societies for blacks and Hispanics"
(Downs, cited in Peterson, 1985, p. 293).

Currently, some researchers are attempting to dispute the theory of unpatterned inequal-
ity on the basis of what they see as failure to define policy measures and inappropriate views of
the political process (Miranda and Tunyavong, 1994, Meier, Stewart and England, 1991). How-
ever, the question of whether or not urban resources are distributed equitably remains largely
unresolved. In part, this may be due to the methodological difficulties involved in trying to link
facility distributions to the spatial distribution of population subgroups. In addition to problems

of variable definition (Miranda and Tunyavong, 1994), there are also more technical, method-



ological issues associated with much of the urban service delivery research (see Talen and Anse-
lin, 1996).

In this paper, I offer a methodological as well as an empirical contribution to the assess-
ment of equitability in facility distribution. Through the application of exploratory spatial data
analysis techniques (ESDA), I approach the issue of spatial equity in facility distribution in ways
which have not yet been utilized in the urban service delivery literature to date. First, the
method makes use of the visualization techniques embedded in geographic information systems
(GIS) through the production of “equity maps” (see Talen, 1997). Utilizing data on the distribu-
tion of parks in two cities, [ visually assess the equitability of park distribution by comparing the
spatial clustering of park access scores with the spatial clustering of selected socioeconomic vari-
ables. Second, I explicitly take into account the issue of spatial autocorrelation by using local
indicators of spatial association (LISA) to assess the degree of spatial clustering in the data.
Using LISA, clusters of blocks which are spatially autocorrelated in a more rigorous, statistical
sense are revealed. Third, I use a measure of accessibility at the census block level, a level of
detail which comes as close as possible to analysis at the micro level (using census data), and
which has not been used (to my knowledge) in the urban service delivery literature. In sum,
applying ESDA at the census block level represents a new approach to the investigation of spa-
tial equity in the distribution of parks, and may shed some light on the issue of patterned vs.

unpatterned inequality in urban service distribution.

THE EQUITY OF PUBLIC SERVICE DISTRIBUTION

Empirical inquiry on the notion of equity in the distribution of public services encom-
passes a variety of research questions. There are studies of the geographic distribution of subsi-

dies or public services (Cox, 1973; Kirby, Knox, Pinch, 1984; Hbdge, 1988; Pacione, 1989),



assessments of fiscal equalization (Merget, 1979), or normative studies of equity preferences
(Wicks and Backman, 1994). Research has focused on measuring the accessibility of an urban
pattern of facilities (Arentze, Borgers and Timmermans, 1994), or on comparing actual and theo-
retical locations as a basis for recommending a more efficient and/or equitable system (Mayhew,
1986).

Numerous empirical studies have sought to determine causal factors in the distribution
of services, with mixed results. Studies of street services (Antunes and Plumlee, 1977), police ser-
vices (Weicher, 1971), schools (Pacione, 1989), and mass transit subsidies (Hodge, 1988) have not
led to the development of a consistent theoretical basis which would apply to public facility loca-
tion universally. Factors implicated in the search for why certain distributional patterns exist
include urban form (Mclafferty, 1982; Hodge and Gatrell, 1976), organizational rules (Rich, 1982;
Lineberry, 1977), citizen contacts (Mladenka, 1980, 1989), politics (Meier, Stewart, and England,
1991; Miranda and Tunyavong, 1994), and race (Cingranelli, 1981; Cingranelli and Bolotin, 1983).

There currently exists a plethora of definitions about what is meant by equity, and, partic-
ularly, how equity in the distribution of public resources, facilities or services can be variously
achieved (see a recent review by Hay, 1995). Of particular relevance to urban geography, the var-
ious meanings of equity for planning purposes were explored by Lucy (1981). Lucy differenti-
ated between equity as equality, in which everyone receives the same public benefit, regardless
of socioeconomic status, willingness to pay, or other criteria, versus equity predicated on the
basis of need, in which distribution is based on indicators such as poverty or race. Alterna-
tively, equity can be defined on the basis of demand (Crompton and Lue, 1992), or market con-
siderations (e.g., willingness to pay; see Lucy, 1981). In this paper, equity is defined in relation to
the spatial locations of population subgroups, and thus criteria such as willingness to pay or
market considerations are not germane (although the spatial locations of population subgroups

may serve as a proxy for demand).



There have been only a handful of empirical examples in which the spatial distribution
of a facility system is mapped and analyzed and then tied to spatially referenced socioeconomic
characteristics. Studies by Knox (1978, 1980) were perhaps some of the earliest examples of how
mapped distribution systems (in the form of accessibility patterns) could be used in the assess-
ment of resource equity. Utilizing gravity-based measures of proximity to primary medical care,
Knox demonstrated how such measures could be used as indicators of social well-being in cities.
Also using a gravity-based model, Pacione (1989) examined differential access to secondary
schools by compiling mapped indices of accessibility. Martin and Williams (1992) used various
spatial interaction models to analyze variations in access to primary health-care centres. True-
love (1993) analyzed access to day-care facilities in Toronto by producing various types of acces-
sibility maps and comparing the characteristics of areas with divergent spatial proximities.

In terms of urban parks specifically, surprisingly little empirical research has been con-
ducted on the topic of equity in park distribution (see the recent review by Wicks and Backman,
1994). Early work by Lineberry concluded that park distribution tended to favor poor neighbor-
hoods (1977), while Mladenka and Hill reported a fairly equal distribution, concluding that
“low-income neighborhoods are not discriminated against” when it comes to parks distribution
(1977, pg. 81). Outside of this country, a study of land allocation for open space and cultural
facilities for 36 Israeli towns found a definite correlation between lower than average socioeco-
nomic status and lower per capita facility allocation (Hill and Alterman, 1979). More recently,
Mladenka (1989) studied park distribution in Chicago and concluded that race was not a factor
in determining the distribution of park facilities (although class may have been).

The question of causality —what factors create inequity in facility or service distribu-
tion—is not easily approached. For example, if middle-income neighborhoods posses a dispro-
portionate share of public facilities (as demonstrated by Cox in his 1973 study of Columbus, OH),

it may be that they possess a higher share of influence in the parks development process, but it



could also mean that they tend to locate in areas where parks already exist. Further, factors
affecting park locations such as bureaucratic decision rules, ecological or physical constraints, or
ad hocism may serve to legitimate the notion that park locations can not be characterized as spa-
tially biased (i.e., they are unequal but unpatterned; see Talen, 1997).

The basis of this paper is that much work remains to be done in the development of meth-
ods to assess whether or not spatial patterns of facilities correlate with spatial patterns of popula-
tion subgroups. Essentially, empirical research—which makes use of new methodologies—is
needed to assess whether or not access to facilities benefits rich or poor, black or white, or
whether there is no spatial patterning. Without attempting to assign causality, can any pattern be

found?

METHODOLOGY
Measuring access to parks

The measurement of distributional or spatial equity involves assessing the locational dis-
tribution of facilities relative to the locations of different population groups defined on the basis
of their socioeconomic characteristics. In order to relate the locations of facilities and population
groups to each other in some meaningful way, the measurement of accessibility between their
locations must be accomplished. The notion of "accessibility" is extremely complex in terms of its
definition and measurement, and can involve such issues as: residential mobility, e.g., the avail-
ability of public transport or automobile ownership (as demonstrated in Pacione, 1989), net-
works of interacting services and agglomeration economies (White, 1979), or multipurpose travel
(Arentze, Borgers and Timmermans, 1994).

In this paper, I use a measure of access based on the covering model described in Hodgart

(1978) to characterize and compare the accessibility of parks. The use of this particular character-



ization of access is based on the idea that park distribution standards be based on specified
amounts of park acreage within certain distances of residential areas (see, for example, Dechiara
and Koppelman, 1982).

In the covering model, a critical distance or covering range is defined, and the total
amount of park acreage included within that critical distance for each demand point is calcu-
lated. In this paper, census block centroids are used as demand points. Thus for each census
block, the associated access “measure” consists of the total amount of park acreage located
within a specified travel distance between each block and each park. Two critical distances are
used: one mile and two miles. Using a distance of one mile is justified using the criteria for park
access given in Dechiara and Koppelman (1982); the two-mile distance is used to test the sensi-
tivity of the analysis with respect to network distances. It should be noted that this measure of
access assumes that the facility is equally enjojred within this covering range, and that beyond
the specified distance, use of the facility is diminished.

The distance between each park and each census block is defined on the basis of actual
street network distance, rather than a covering “radius”. Specifically, distance is measured by
means of a shortest path algorithm applied to the existing street network between the centroids
of census blocks and the centroid coordinates of parks. This is generally considered to be a better
approximation of actual travel time between two urban locations than, for example, a straight-
line distance measure (e.g., Geertman and Ritsema Van Eck, 1995).

Previous studies of park distribution have measured access on the basis of counts of
parks or total park acreage per geographic unit (Mladenka 1980, 1989). Access defined in this
way may increase the likelihood of finding unpatterned inequality, particularly if the selected
unit of observation (e.g., census tract or political ward) does not match the actual service area of
the facility, giving the impression of a spatially random pattern of access (see Talen and Anselin,

1996). Most urban socioeconomic phenomena that would be used as explanatory variables for



the pattern of access are characterized by a high degree of spatial structure, such as clustering by
income and/or race (e.g., Knox, 1987). Consequently, the explanation of a spatially random pat-
tern (access) by a spatially nonrandom pattern (socioeconomics) is unlikely to yield a strong rela-
tionship. Thus, the indication of unpatterned inequality is likely, irrespective of the true
underlying relationships.

In contrast, the use of a covering access measure incorporates spatial externalities, which
is especially important in the analysis of park distribution since parks do not have definite
boundaries for their constituents. Access defined in this way tends to result in a nonrandom spa-
tial pattern by design, since the use of distance to facilities as a metric yields similar values for
access in neighboring locations (both will be roughly the same distance away from facilities that
are not in their immediate vicinity). The analytical question to be resolved is whether or not this
nonrandom spatial pattern of access coincides with the spatial patterning of different socioeco-

nomic groups.

Data Collection

Two cities are compared in the analysis of park distribution: Macon, Georgia, and Pueblo,
Colorado. To analyze the spatial equity of parks, data on park location and size and socioeco-
nomic data by census block were obtained. For Macon, park locations for 1990 were obtained
from maps provided by the Parks and Recreation Department of Macon-Bibb County (1994). For
Pueblo, the Recreational Activities and Facilities Guide was used to obtain the locations of 1990
parks (Park and Recreation Department, 1992). For both cities, park locations and their associ-
ated acreages (excluding water areas such as lakes and rivers) were then digitized in a GIS for-
mat (GisPlus software; Caliper, 1992). Using the street-based distance between block and park
centroids, the access measures were then computed using Spacestat software (Anselin, 1995b).

Socioeconomic information by census block for each city was obtained from the 1990



Population and Housing block statistics data file. Any blocks which did not have population in
1990, or were located in outlying census tracts, were excluded from the analysis.! As a result of
this latter condition, suburban locations far from existing city parks were not included in the
analysis.

The data obtained for each block is summarized in table 1. The left column summarizes
the access information obtained. Based on digitized park locations and acreages, the amount of
park acreage located within one-mile and two-miles—based on the existing street network—was
obtained for each census block. Selected socioeconomic variables which cover race, age, income,
and density characteristics for each census block are listed in the right column. These variables
were selected because they are particularly relevant to the task of assessing social equity. Specif-
ically, these variables adequately characterize the socioeconomic status of a particular block in
terms of its racial or ethnic makeup, its income status (as approximated by housing value), the
percentage of children present, and potentially stressful living conditions, such as the percentage
of crowded units (more than one person per room) and the percentage of households with no

spouse present.

Data Analysis

To reiterate, the analysis of the spatial equity of parks involves exploring whether or not
an association between the spatial patterning of socioeconomic variables (such as race and
income) and park distribution (measured by access) can be discerned. The question to be
resolved is: what is the inherent equitability of park locations; that is, what is the distributional
relationship between population characteristics and access to parks? For example, do poor or
minority neighborhoods have better access to parks than wealthy white neighborhoods?

I approach this question in two ways. First, I compare spatial clusters of blocks with cer-

tain socioeconomic characteristics to spatial clusters of blocks with certain accessibility character-



istics. I begin by analyzing the mapped, spatial distribution of socioeconomic characteristics for
both cities using the Local Moran LISA statistic, or local indicators of spatial association (Anselin,
1995a). This indicator is used to determine the existence of statistically significant spatial clusters
of variables. The clusters are then compared to the spatial distribution of blocks with low access
to parks, which is based on mapping blocks which have a “zero” value for park accessibility
(based on the one-mile covering access measure described above). The spatial clustering of these
values is measured on the basis of a join count statistic.

As a second approach, I compare the socioeconomic characteristics of two sets of blocks:
blocks with high access vs. blocks with low access. A test on the difference between the distribu-
tions for these two sets of blocks is used to analyze whether or not accessibility favors one partic-

ular socioeconomic group over another.

COMPARISON OF PUEBLO AND MACON

The cities of Pueblo, CO and Macon, GA were selected for this comparative analysis on
the basis of a number of interesting similarities, as well as some key differences. Tables 2 and 3
present a statistical comparisons between the two cities. Asnoted, a subset of blocks from each
city was selected for this analysis, and thus the data presented in table 2 does not coincide with
total or gross figures for these cities as a whole (table 3). The reduction is not substantial, how-
ever. For Pueblo, the population for the selected set of blocks equals approximately 95% of the
total population of the city. For Macon, the selected blocks constitute more than 90% of the total
population.

In terms of similarities, Pueblo and Macon have in common the following two key char-
acteristics: they are of similar population size, and they both have large minority populations. It

can be seen from table 2 that, in terms of the blocks selected for the analysis, Macon’s population



is only 3,000 more than Pueblo’s. In terms of racial /ethnic makeup, while Macon has a large
African-American population (comprising more than half of its population), Pueblo has a signif-
icant Hispanic population (constituting 40% of the total population). This allows a comparison
to be made of the spatial equity of parks in terms of racial /ethnic variables.

In addition to population and race/ethnicity, Pueblo and Macon posses similar numbers
of housing units, single-family units, owner-occupied units, and households with more than one
person per room. In terms of percentages, however, the statistics indicate that Macon’s residents
may be somewhat more disadvantaged than Pueblo’s in terms of socioeconomic status. As a
percentage of occupied housing units, Macon ranks lower than Pueblo in percentage of single-
family units and percentage of owner-occupied units, but higher than Pueblo in percentage of
vacant units, percentage of crowded households, and percentage of households with no spouse
present. This is somewhat offset by the existence of areas with much higher housing values in
Macon. While the median housing value is nearly equal between the two cities, the much larger
standard deviation, higher mean, and almost double maximum value for Macon (table 2) indi-
cates that housing values in Macon are much more widely distributed, and areas of much higher
housing value can be found. In short, it is probable that there is a greater disparity between rich
and poor in Macon than in Pueblo.

Other differences between the two cities are of particular interest when attempting to
compare distributional equity patterns. Table 3 indicates that population and land area growth
in the city of Macon has far exceeded Pueblo over the last 30 years. Macon’s population
increased by 53.7% between 1960 and 1990, while Pueblo’s increased by only 8.2%. In terms of
the geographic distribution of population, both cities began to disperse outward in the early
1970s, coinciding with increased development in suburban locations. Macon’s land area tripled
from 1960 to 1990, whereas Pueblo’s land area doubled. For both cities, the population per

square mile figure for 1990 was roughly one-half of what it was in 1960, due to the fact that
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increases in annexed land area outpaced population growth.

RESULTS

The spatial clustering of socioeconomic characteristics

To explore the relationship between park access and socioeconomic characteristics—and
thus arrive at some understanding of social equity in service distribution—I first analyze the
mapped, spatial distribution of two variables for each city, housing value (as a proxy for income)
and race (for Macon) or ethnicity (for Pueblo). These variables were selected because they are
indicative of target constituencies for urban amenities such as parks.

In order to determine whether or not observed spatial patterns or spatial clusters are sta-
tistically significant or random, Local Moran LISA statistics were used to analyze the clustering
of data in mapped form.? This test for spatial association (or spatial autocorrelation) is designed
such that a null hypothesis of no spatial autocorrelation — i.e., a random spatial pattern — is
rejected if large values are consistently surrounded by large values, small values are consistently
surrounded by small values, or large values are surrounded by small values and vice versa
(Anselin, 1995a). The testing procedure is easily accomplished using Spacestat software (Anse-
lin, 1992). For any variable, the LISA function in Spacestat returns a z-value and associated prob-
ability for each block. When the significant values are mapped, clusters of blocks which are
spatially autocorrelated in a statistical sense are revealed.

The “LISA” maps presented in figures 1-4 provide information on the relative importance
of two types of spatial association: high values (above the mean) associated with high neighbor-
ing values; and low values (below the mean) associated with low neighboring values.® Only the
blocks with statistically significant values are shaded. The darkly shaded blocks represent blocks

with high values surrounded by high values, while the lighter shaded blocks represent low val-
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ues surrounded by low values.

Figures 1 and 2 show Macon blocks with significant Local Moran statistics for percent
nonwhite population (as a proxy for race), and median housing value. Both housing value and
. nonwhite population show distinct spatial clusters. Three distinct spatial clusters in particular
are revealed: one to the north west, associated with high housing values and low percent non-
white, and two areas associated with low housing value and high percent nonwhite, one sur-
rounding the downtown area to the west and south, and one in the north east. These patterns
conform to the conventional wisdom about spatial stratification by income and race in U.S. cities.

The spatial patterns for Pueblo (figures 3 and 4) are somewhat more consolidated, but are
not dissimilar from Macon'’s. Clusters of high housing values correspond with clusters of low
percent Hispanic, while clusters of high percent Hispanic correspond with clusters of low hous-
ing values. The spatial clusters are particularly prominent for the percent Hispanic variable,
where a large percentage of blocks (approximately 1,001 out of a total of 1,769) are significant.
While there are fewer significant high and low LISA values for housing value, and they are

somewhat more spatially stratified, there is a clear differentiation of neighborhoods.

The spatial clustering of park access

The spatial clusters presented in figures 1-4 are next compared with the spatial distribu-
tion of access to parks. Areas with low access in particular are revealed by mapping blocks
which have a “zero” value for park accessibility (based on the one-mile covering access mea-
sure). The spatial clustering of the covering access measures is determined on the basis of a join
count statistic. |

Figure 5 shows the location and size of parks in Pueblo and Macon. As of 1990, Pueblo
had 68 parks totalling approximately 600 acres, while Macon had 40 parks totalling about 490

acres. Ostensibly, Pueblo’s parks are more evenly distributed (in spatial terms), and there are
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many more small, neighborhood parks. Macon has fewer parks, concentrated in relatively
larger, community-wide parks.

The highlighted (darkly shaded) blocks in figure 6 reveal Macon blocks with a zero “cov-
ering” access measure at a distance of 1 mile. It can be seen that a large number of blocks, mostly
in the outer sections of the city, are not located within one mile of a park (therefore, the residents
in these blocks would have to drive further than one mile to reach a park). Clearly, large portions
of Macon are not “covered” by the existing distribution of parks. Interestingly, it appears that
few of the areas identified in figures 1 and 2 as having significant LISA values for high percent
nonwhite and low housing value overlap with the areas with zero covering access shown in fig-
ure 6. Conversely, many blocks in the neighborhood in the north west of the city, which had sig-
nificant LISA values for low percent nonwhite and high housing value, also have zero covering
access.

Pueblo’s map of blocks with zero values presents a much different interpretation of park
access. Figure 7, which highlights those blocks which have a zero covering access value at a dis-
tance of one mile, shows relatively few blocks with zero accessibility. Many of these blocks are
fairly large, and thus the network distance between block and park may tend to be higher since
the distance to the centroid of the block is included in the calculation. While these blocks appear
to be clustered in a few outlying sections of the city, they do not appear to overlap with any par-
ticular neighborhood defined on the based of income (i.e., housing value) or ethnicity (as shown
in figures 3 and 4).

Join count tests for both cities reveal that the zero values are indeed clustered spatially.
These tests, which are a simple measure of spatial autocorrelation, are counts of the number of
times a contiguous areal unit (in this case, census block) corresponds to a similar or dissimilar
value in the neighboring units (Anselin, 1992). In this case, areal units with an observation of 1

(i.e., when covering access equals zero within one mile street network distance) are referred to as



Black, while units with an observation of 0 (i.e., when covering access is greater than zero) are
referred to as White. Thus the BB test is a test of the number of times a Black unit is contiguous
to another Black unit, while a BW test is a test of the reverse case (Black unit bordered by a White
unit).

The results of these tests are given in table 4. It is not surprising that the BB test for both
cities is significant (i.e., spatial autocorrelation is prominent), and that the BW test is not signifi-
cant. As discussed earlier, covering access measures result in a nonrandom spatial pattern by
design, since the use of distance to facilities will yield similar values for access in neighboring
locations. What is particularly interesting, however, is that the number of counts for Macon is
much higher than for Pueblo. In other words, the occurrence of significant spatial clusters of
zero values for the city of Macon is much more prominent than the existence of significant spatial

clusters of zero values for the city of Pueblo.

Socioeconomic characteristics of high access areas vs. low access areas

In a final approach to the investigation of the spatial equity of parks, I compare the socio-
economic characteristics of two groups of blocks: blocks with high access vs. blocks with low
access. Blocks with high access are defined based on their inclusion in the highest quartile range
of covering access scores, while low access blocks are those with access scores in the lowest quar-
tile range. For each city, high and low access is assessed on the basis of both a one-mile and a
two-mile distance range.

Tables 5 and 6 list the median scores for selected socioeconomic characteristics for each
group of blocks. To test whether or not the distribution of values for high vs. low access groups
is significantly different, the Mann-Whitney U test was applied to each set of variables.> This
procedure, which is nonparametric, tests whether there is a significant difference between two

sample sets of data (Ebdon, 1985). The null hypothesis is that there is no significant difference
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between the two sets of data, and therefore the data sets could have been taken from a common
population.

The distribution of seven different socioeconomic variables for high access vs. low access
are compared in tables 5 and 6. For Pueblo (table 5), there is a significant difference between the
two sets of access scores for the variables percent owner-occupied, housing value, and percent
households with no spouse present (at a significance level of p=.05). Thus blocks with low access
have significantly lower percentages of owner-occupied housing and housing value, but signifi-
cantly higher percentages of households with no spouse present. At a covering access range of
two miles, six out of seven variables are significantly different; only the percent owner-occupied
variable is not significantly different between the two sets of blocks. At this range, blocks with
low access have a higher percentage of Hispanics, children, vacant housing, crowded units, and
households with no spouse present. In addition, they also have significantly lower housing val-
ues. Thus it appears that the distribution of parks in Pueblo, when assessed on the basis of the
amount of park acreage included within a particular distance, favors higher-income areas. This
is particularly the case when the distance range is set to two miles.

For Macon, the comparison of blocks with low vs. high access yields a much different
interpretation. In table 6 it can be seen that, except for percent under 18, the accessibility to parks
tends to favor poorer areas with higher percentages of nonwhites. At a distance of one-mile,
high access blocks have a significantly higher percentage of nonwhites, vacant units, crowded
units, and households with no spouse present. They also have a lower percentage of owner-
occupied units and lower housing value. At a distance of two miles, these relationships hold for
three of the seven variables. Blocks with high access have more vacant units, fewer owner-occu-
pied units, and fewer children. The remaining variables are not significantly different at the two-

mile range. At either range, then, it appears that access to parks defined on the basis of the cov-

ering model tends to favor lower-income areas.
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The difference between Pueblo and Macon is notable. While Pueblo has more parks (in
terms of both number and acreage) which are more randomly distributed such that very few
parks have a zero access value, they appear to be distributed in such a way that higher-income
areas with fewer Hispanics have more park acreage accessible to them (compared to the parks
accessible to other neighborhoods). This relationship becomes even more prominent when the
access range is expanded to two miles (this is somewhat counterintuitive in that the expansion of
the definition of access would otherwise have the effect of evening out the accessibility differ-
ences). Macon, on the other hand, has fewer parks which are more clustered, resulting in a large
number of blocks with a zero access value. Interestingly, this results in an accessibility pattern
which favors lower-income areas with higher percentages of traditionally disadvantaged resi-
dents (e.g., nonwhites).

The differentiation of neighborhoods in both cities, based on housing value and racial/
ethnicity characteristics, is fairly prominent. For Macon, areas of low access coincide with outly-
ing, more suburban sections of the city. The remaining sections of the city, those with lower
housing value and higher percentages of nonwhites and other variables, therefore appear to
have relatively better access to parks. In short, low access corresponds with white, high-income
suburban locations. But for Pueblo, the distribution of parks appears to be more uniform (with
few zero access values), and thus the phenomenon of low access for outlying areas does not
appear to be a significant factor in the analysis of spatial equity. This difference between Pueblo
and Macon is reflected in the fact that although the two cities have a similar population size, the

land area of Macon is significantly greater.

CONCLUSIONS

This paper presented an exploratory investigation of the relationship between park acces-



sibility and socioeconomic variables, which together form the basis of an understanding of social
equity in urban service distribution. Through the application of exploratory spatial data analysis
techniques (ESDA), I capitalized on the visualization techniques available in geographic infor-
mation systems (GIS), and produced one form of “equity mapping” to compare the distribution
of parks in Pueblo and Macon.

The results of the analysis did not support the presence of “unpatterned inequality” in
urban service distribution. Although Pueblo’s distribution of parks (and therefore access)
appeared to be unpatterned, differences in the socioeconomic characteristics of blocks with high
access vs. blocks with low access were noted. Macon'’s clusters of access values highlighted an
accessibility pattern which clearly favored (or disfavored) particular areas—areas which could be
defined on the basis of dominant socioeconomic characteristics.

The investigation was approached by first exploring the relationship between the spatial
patterning of selected socioeconomic characteristics with the spatial patterning of areas with low
park access. There was some empirical evidence that the spatial pattern of uncovered blocks
(ie., those with a zero access value) for Macon corresponded in some areas to spatial clusters of
high housing value and low percentages of nonwhite residents. For Pueblo, there were few areas
with zero values for covering access and thus the correspondence with the spatial pattern of
socioeconomic characteristics was not obvious. These conclusions correspond with the per-
ceived spatial distribution of parks shown in figure 5, i.e., Pueblo parks appear to be fairly uni-
form in their distribution, whereas Macon parks are more clustered. One interesting conclusion
is that although Pueblo’s parks appear to be more uniform and thus have the characteristic of
being more equidistant—leaving very few blocks “uncovered”—this pattern does not necessarily
result in greater socio-spatial equity.

The difference between Pueblo and Macon in the spatial equity of parks distribution is

fairly striking. Though Pueblo and Macon are similarly sized in terms of population, and
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although Pueblo possesses more park land, a combination of factors may account for the fact that
Macon'’s park distribution appears to favor lower-income, nonwhite neighborhoods while
Pueblo’s park distribution does not. These factors include, for Macon, greater land area and
clearly differentiated blocks with zero access in outlying, suburban locations. On the other hand,
the fact that Pueblo’s neighborhoods, defined on the basis of ethnicity and housing value, are
more clearly differentiated in spatial terms than Macon’s may make them more prone to dissimi-
larities in spatial equity patterns.

There are many different ways to define and measure spatial equity. If access to parks is
the subject of analysis, and if road network distance is seen as an important factor in assessing
levels of accessibility in an urban area, then the use of a covering accéss measure is a particularly
useful way to gauge the spatial equity of urban service distribution. Few studies have incorpo-
rated detailed measures of accessibility, at the census block level, to investigate the relationship
between accessibility patterns and the spatial distribution of socioeconomic characteristics. It is
hoped that this paper offers a methodological as well as an empirical contribution to the analysis

of spatial equity in the distribution of parks.
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NOTES

1. “Outlying census tracts” were defined on the basis of having a straight-line distance of
greater than approximately 2 miles between tract boundary and the nearest park for
both cities. Note that straight-line (i.e., “as the crow flies”) distance is different from

the street-based distance used in the access measure calculations.

2. Formally, the Local Moran statistics I, for observation i is expressed as:

I = (Zi/mz)zwijzj ’

l

with
2
m, = Zzi ’ .
i

and where the variables z; and z; are expressed in deviations from the mean, and the
summation over j is such that only neighboring values are included (by using the spa-
tial weights Wy ). As shown in detail in Anselin (1995a), inference about the Local

Moran statistics can be based on a conditional permutation strategy.

3. Itis also possible to map high values associated with low neighboring values and low
values associated with high neighboring values, which are examples of spatial outliers
in the sense that they point to locations that are different from their neighbors.

4. The join count tests were performed using Spacestat software (Anselin, 1995b).

5. The test was performed using S-Plus software (StatSci, 1993). In S-Plus, the Mann-

Whitney U test is identical to the Wilcoxon rank-sum test.
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