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Beaches are an important recreational setting due to their provision of ideal open
spaces for diverse water- and land-based recreation opportunities. Despite the im-
portance of assessing the environmental justice of public beach access, few em-
pirical studies have been conducted in community recreation. Using an environ-
mental justice framework, this study examined whether inequities exist for certain
racial/ethnic and socioeconomic groups with respect to the distribution of public
beach access in the Detroit Metropolitan Area. Results indicated that inequitable
public beach access is associated with population density, median housing value, el-
derly population, and nonvehicle ownership. Such findings can help public leisure
agencies to assess environmental justice, a first step in developing more effective
community recreation planning and management policies. Study implications, lim-
itations, and recommendations for further research are also discussed.

INTRODUCTION

A variety of recreation settings such as parks, playgrounds, trails, golf courses, and other
public and blue spaces are public open spaces (POSs) that provide local residents with
open space opportunities for recreational purposes (Kim and Nicholls 2016a). Access to
POSs has been recognized as an important indicator demonstrating how urban systems
are successfully operated and an essential catalyst facilitating residents’ perceptions of
well-being (Nicholls 2001). Chiesura (2004: 129) noted that “ . . . urban parks and open
green spaces are of strategic importance for the quality of life of our increasingly urban-
ized society.”

However, not all people have adequate access to POSs. There has been a growing so-
cial and political concern regarding economically disadvantaged communities as well
as racial and ethnic minorities who are disproportionately excluded from the environ-
mental benefits from access to POSs (Deng, Walker, and Strager 2008). If there are any
disparities in levels of access to POSs with regard to age, race, ethnicity, income, or other
demographic/socioeconomic characteristics, it is an environmental injustice (Deng,
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Walker, and Strager 2008; Porter and Tarrant 2001; Tarrant and Cordell 1999; Taylor
et al. 2007). Environmental justice refers to the fair treatment of all people regardless of
their racial/ethnic or socioeconomic factors with respect to environmental benefits and
costs (Floyd and Johnson 2002). Byrne et al. (2009) defined environmental justice as “a
theoretical frame and a civil-right based social movement that seeks to understand how
environmental benefits and harms are ethno-racially and socioeconomically differenti-
ated among urban populations” (p. 365). The importance of equitable access to POSs
has been discussed in the context of environmental justice since the early 1980s. In par-
ticular, following President Clinton’s Executive Order 12898 in 1994, all public leisure
service agencies have been mandated to assess environmental justice in racial/ethnic or
socioeconomic minorities with regard to access to environmental benefits and costs.

To assess environmental justice in community recreation, previous studies have mea-
sured the degree of equity associated with the distribution of access to POSs. A fundamen-
tal question related to the equity of POSs is whether the distribution of access to them is
indeed equitable among different demographic and socioeconomic groups. Numerous
studies have attempted to determine whether inequitable access to POSs exist for certain
socioeconomic and racial groups with regard to the distribution of urban parks (Byrne,
Wolch, and Zhang 2009; Maroko et al. 2009; Moore et al. 2008; Nicholls 2001; Omer
2006; Talen 1998), urban trails (Estabrooks, Lee, and Gyurcsik 2003; Lindsey, Maray, and
Kuan 2001), playgrounds (Smoyer-Tomic, Hewko, and Hogson 2004; Talen and Anselin,
1998), golf courses (Deng, Walker, and Strager 2008), recreational forests (Tarrant and
Cordell 1999), and campsites (Porter and Tarrant 2001).

Although there have been numerous studies measuring the equity of POSs in com-
munity recreation, researchers have overlooked one important type of POSs—beaches.
Beaches are an essential type of recreational setting that enables a variety of water- and
land-based activities (Orams 1999). They can also offer visual interests, open spaces for
community interaction, and economic benefits associated with the income generated
through tourism (Dixon, Oh, and Draper 2012). Public beach access is everyone’s right
for a better quality of life (Negris 1986). Racial/ethnic, social, and economic disparities
in levels of residents’ access to beaches represent an environmental injustice. Despite
the urgent need to assess the environmental justice of public beach access, past studies
have typically focused on legal issues in the context of public trust doctrine, and few em-
pirical studies have assessed whether the distribution of public beach access is indeed
equitable with regard to different racial, ethnic, or socioeconomic groups. The purpose
of this study was therefore to assess the environmental justice of public beach access in
the Detroit Metropolitan Area (DMA). Specifically, the level of access to and the degree
of equity inherent in the distribution of public beaches in the DMA were measured using
Geographic Information System (GIS)-based spatial analytical techniques.

LITERATURE REVIEW

ENVIRONMENTAL JUSTICE AND EQUITY IN COMMUNITY RECREATION

Environmental justice is a broad conceptual framework concerned with the inextricable
link between social, political, economic, and environmental issues (Albrecht 1995). It was
originally based on the US Civil Rights Act of 1964, enacted to prohibit discrimination
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against racial, ethnic, national, and religious minorities and women, and referred to the
equal enforcement of rules, regulations, decisions, and frameworks in the distribution
of locally unwanted land uses (LULUs), such as incinerators, waste facilities, and toxic
release inventories (Porter 2001).

Following President Clinton’s 1994 Executive Order 12898, titled “Federal Actions to
Address Environmental Justice in Minority Populations and Low-Income Populations”,
the framework of environmental justice was expanded to encompass a more comprehen-
sive definition that includes disparities not only in exposure to environmental costs from
LULUs but also in access to environmental benefits from locally desirable land uses (LD-
LUs) such as POSs. As Taylor et al. (2007) explained, access to POSs such as urban parks
provides numerous environmental benefits, with psychological (e.g., stress reduction),
social (e.g., open spaces for community interaction), and health (e.g., benefits of ex-
ercise) dimensions. Many scholars have indicated that environmental injustice can also
occur when certain groups or individuals receive an unfair amount of access to POSs
(Boone et al. 2009; Tarrant and Cordell 1999; Taylor et al. 2007). Accordingly, this more
comprehensive framework of environmental justice has been used to explore disparities
in levels of access to POSs, including urban parks, urban trails, playgrounds, golf courses,
national forests, and campsites in the community recreation literature (Kim and Nicholls
2016b).

Equity is an important concept within the framework of environmental justice (Di
Chiro 1998). It is generally referred to as the fairness of a situation or distribution
(Nicholls 2001). As noted by Wicks and Crompton (1986: 342), equity is “the perceived
fairness of resource allocation patterns.” Since inequities in the distribution of access
to POSs have been recognized as an environmental injustice (Byrne, Wolch, and Zhang
2009; Sister, Wolch, and Wilson 2010), the concept of equity has been commonly used for
assessing whether environmental (in)justice has occurred in previous community recre-
ation literature (Porter and Tarrant 2001; Sister, Wolch, and Wilson 2010; Tarrant and
Cordell 1999). Several authors such as Lucy (1981) and Wicks and Crompton (1986) il-
lustrated the four equity models such as equality, need (or compensatory), demand (or
preferences), and market (or willingness to pay) that have commonly been employed in
the community recreation literature.

Among these four equity models, compensatory or need-based model of equity has
typically been employed to measure the equity of POSs. Compensatory or need-based
equity is based on the assumption that extra services should be allocated to the most
needy groups or areas (Deng, Walker, and Strager 2008). Though there has been some
debate to define the most needy groups or areas, they have typically been identified ac-
cording to race/ethnicity and income characteristic under the assumption of the “un-
derclass hypothesis,” that “systematic and deliberate discrimination exists against cer-
tain socio-economically disadvantaged groups and areas in the distribution of goods and
services, resulting in their receiving fewer and/or poorer quality resources relative to
more advantaged citizens” (Nicholls 2001: 207). However, it seems that several empiri-
cal equity studies of POSs also have utilized other variables such as age (Nicholls 2001;
Talen 1997; Talen and Anselin 1998), educational attainment (Deng, Walker, and Strager
2008; Lindsey, Maray, and Kuan 2001; Porter and Tarrant 2001; Tarrant and Cordell
1999), economic status (Estabrooks, Lee, and Gyurcsik 2003), housing occupancy/value
(Nicholls and Shafer 2001), language (Maroko et al. 2009), and population density
(Lindsey, Maray, and Kuan 2001; Maroko et al. 2009; Nicholls 2001) as proxies for or
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in addition to race/ethnicity and income. In community recreation, adopting a com-
pensatory or need-based equity model is justified because ‘social equity’ assuming that
“universal access to public parks and recreation is a right, not just a privilege” is one
of the National Recreation and Park Association’s (NRPA) three core pillars, including
conservation, health/wellness, and social equity (NRPA 2014).

MEASURING THE EQUITY AND ACCESSIBILITY OF POSs

To measure the degree of equity inherent in the distribution of access to POSs, sev-
eral methods such as linear correlation (Gilliland et al. 2006; Omer 2006; Sister, Wolch,
and Wilson 2010; Smoyer-Tomic et al. 2004), equity mapping (Talen 1997, 1998; Talen
and Anselin 1998), and multiple regression (Deng, Walker, and Strager 2008; Porter
and Tarrant 2001; Tarrant and Cordell 1999) have been utilized. Among these meth-
ods, multiple regression has been recognized as the most powerful methodological ap-
proach because linear correlation is limited to analyzing the relationships between sev-
eral variables simultaneously. Equity mapping is a useful visualization tool, but it can-
not establish the sociopolitical processes that determine who benefits from and why
they pay for public resources (Talen 1998). Multiple regression, however, overcomes
some of the limitations of linear correlation and equity mapping. Deng et al. (2008)
used logistic multiple regression analysis to measure the equity of public and private
golf courses relative to Chinese residents in Calgary, Canada. Porter and Tarrant (2001)
employed logistic multiple regression analysis to determine whether inequities exist for
certain racial or socioeconomic groups with respect to the distribution of access to fed-
eral tourism sites and campsites in Southern Appalachia. Tarrant and Cordell (1999)
also used logistic multiple regression analysis to determine the spatial relationships be-
tween outdoor recreation sites and census block (CB) group (CBG) variables in northern
Georgia.

Access measurements is a prerequisite for equity measurement (Smoyer-Tomic et al.
2004). As noted by Talen and Anselin (1998), “accessibility is a tool used to discover
whether or not equity has been achieved” (p. 596). Kim and Nicholls (2016a) identified
five different approaches to measuring POS access: (1) container approach, which de-
fines accessibility based on the presence of POSs (e.g., the number or total area of POSs)
within a specific geographic unit, such as a census tract (CT) or CBG; (2) minimum
distance approach, which defines accessibility as the minimum distance local residents
should travel to reach the nearest POS; (3) travel cost approach, which defines accessi-
bility based on the average or total distance between each residential neighborhood and
all POSs; (4) spatial interaction model approach based on a gravity model, assuming that
POSs are weighted by their attractiveness and the friction of distance; and (5) covering
approach, which defines accessibility within a specific service radius measured not from
residential neighborhoods to POSs. As noted by Kim and Nicholls (2016a), it assumes
that “residents are said to have access to a POS if they are located within its service areas,
but they are deemed to have no access if they are not” (p. 122).
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BEACH, PUBLIC BEACH ACCESS, AND ENVIRONMENTAL JUSTICE

Beaches are an important type of POS that provides ideal open spaces for diverse water-
and land-based recreational opportunities (Kim and Nicholls 2018; Lee, Penningon-Gray,
and Kim 2019). For example, a variety of water- and land-based recreational activities
such as sailing, canoeing, jet skiing, snorkeling, surfing, trail biking, swimming, kayak-
ing, and fishing can take place at water bodies such as beaches (Prideaux and Cooper
2009). Furthermore, beaches can offer significant environmental, social, psychological,
and economic benefits for local communities (Kim and Nicholls 2016a). Specifically,
beaches provide wildlife habitat as well as attractive landscapes that differ from terres-
trial environments (Jennings 2007); they can also offer educational opportunities for
local citizens. Beaches may be used as places for residents to interact (Edgerton 1979);
they enable a variety of water- and land-based activities and offer natural settings to relax
and reduce stress levels (Beatley, Brower, and Schwab 2002; Jennings 2007; Orams 1999).
Visitors to beaches may be attracted by the promise of emotional well-being and physi-
cal fitness, which can contribute to reduced health care costs and lower levels of crime
(Godbey 1993; Meyer and Brightbill 1964). Well-designed and well-managed beaches can
bring economic benefits to local communities. The income generated through tourism,
such as the payment of user fees and spending at concessions, can contribute to regional
economic activity (Dixon, Oh, and Draper 2012; Oh et al. 2008; Yang et al. 2012). The
importance of public beach access has, therefore, received much attention in various dis-
ciplines including coastal management (Blizzard and Mangun 2008; Fischer 1988; Kline
and Swallow 1998; Oh et al. 2008; Oh, Draper, and Dixon 2009; Lee 1999), law (Davi-
son 2006; Dyer 1972; Elliott 1976; Kehoe 1994; Negris 1986; Poirier 1995; Summerlin
1995), tourism (Dixon, Oh, and Draper 2012; Yang et al. 2012), environmental planning
(Oehme 1987), and resource economics (Whitehead et al. 2008).

The issue of public beach access lends itself to examination within the framework of
environmental justice for two reasons. First, public beach access is a civil right in the con-
text of public trust doctrine. The source of the doctrine is an ancient principle of Roman
law holding that “by the law of nature, the air, running water, the sea, and consequently
the shores of the sea were common to mankind” (Negris 1986: 438). Thus, a number of
beach access movements have campaigned to protect the public’s right to access beaches
based on this doctrine (Kim 2015). Second, providing and improving public beach ac-
cess for recreational purposes has been recognized as an essential responsibility of public
leisure agencies in their response to the Coastal Zone Management Act of 1972 (Lee
1999). Though several discussions among scholars of law have addressed the importance
of equitable public beach access in the context of public trust doctrine (Davison 2006;
Negris 1986; Oehme 1987; Poirier 1995; Summerlin 1995), no empirical studies have
measured the equity of public beach access. The analyses presented here are therefore
somewhat novel in their emphasis on empirical measurements of accessibility and equity
of public beach access.

53



CITY & COMMUNITY

METHOD

STUDY AREA: DMA, MICHIGAN

The DMA is referred to as Metro Detroit, which is located in Southeast Michigan cen-
tered on the City of Detroit. According to the U.S. Census Bureau (2010), the DMA
was the 12th largest metropolitan area including three counties (Oakland, Wayne,
and Macomb) with a population of 3,863,924 and an area of 1,958.96 square miles
(3,463.2 km2). The DMA was selected as the study area for two reasons. First, the ma-
jority of public beaches in Michigan are geographically concentrated in the DMA. As of
the 2013 report of the Michigan Department of Environmental Quality (2013), 178 (14.5
percent) out of 1,124 public beaches in Michigan were located in the DMA. Second, the
DMA is the most densely populated and demographically diverse area in Michigan. The
U.S. Census Bureau (2010) indicated that the population density of the DMA (2,792.5
inhabitants per square mile) was greater than the population density of Michigan (174.8
inhabitants per square mile). The racial and ethnic makeup was 70.1 percent White, 22.8
percent African American, 6.2 percent Hispanic, 3.3 percent Asian, 0.3 percent Native
American, and 0.02 percent Pacific Islander in 2010.

Unit of Analysis

When analyzing spatial data, it is essential to define the unit of analysis because the results
of spatial data analysis are influenced by the size and nature of the areal unit employed
(Kim, Jang, Kang, and Kim 2019; Kim, Thapa, Jang, and Yang 2018; Xu, Pennington-
Gray, and Kim 2019). Previous studies have assessed the environmental justice of POSs at
the CB (Lotfi and Koohsari 2009), CBG (Abercrombie et al. 2008; Maroko et al. 2009;
Nicholls 2001; Nicholls and Shafer 2001; Tarrant and Cordell 1999), and CT (Deng,
Walker, and Strager 2008; Estabrooks, Lee, and Gyurcsik 2003; Lindsey, Maray, and Kuan
2001; Talen and Anselin 1998) levels. Small amount of aggregation can be reduced by
minimally aggregating areal unit (Smoyer-Tomic et al. 2004). Although both CB and
CBG are the lowest level of areal unit, only a limited amount of socioeconomic informa-
tion is provided (Nicholls and Shafer 2001). As noted by Moore et al. (2008, p. 17), a CT
is a subdivision of a county with “a mean population of approximately 4,000 people that
are relatively homogeneous in socioeconomic characteristics.” A CT is regarded as an
appropriate unit of analysis with reliable social and economic data that can be obtained
from the U.S. Census Bureau. Thus, this study employed the CT as its unit of analysis.
The DMA includes 1,164 CTs. Figure 1 illustrates the distribution of public beaches (n =
178) and the CT boundaries within the study area.

VARIABLE DEFINITION AND DATA ACQUISITION

The dependent variable selected in this study was the level of access to public beaches.
The level of access to public beaches was operationally defined as the shortest road net-
work distance from the CT centroid to the nearest public beach for each CT. It is based
on the minimum distance approach as explained by Talen and Anselin (1998). Use of the
minimum distance is justified because many POSs such as urban parks, playgrounds, and
trails are typically accessed by nearby residents. Moreover, several previous equity studies
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FIG. 1. Study Area [Color figure can be viewed at wileyonlinelibrary.com]

associated with the distribution of POSs have employed the minimum distance approach
(Byrne, Wolch, and Zhang 2009; Lotfi and Koohsari 2009; Smoyer-Tomic et al. 2004;
Talen 1998; Talen and Anselin 1998). To represent the actual landscape, only road-based
network distance was utilized in current study.
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To measure the equity of public beach access, among multiple conceptualizations of
equity (e.g., equality, need [or compensatory], demand [or preference], market [willing-
ness to pay]) identified by Wicks and Crompton (1986), a need (compensatory)-based
equity model was adopted for two reasons. First, redistributing public resources in a com-
pensatory manner is one of the essential roles of the public sectors (Nicholls 2001). Sec-
ond, a compensatory- or need-based equity model is in accordance with the premise of
social equity that is one of the National Recreation and Park Association’s (NRPA) three
core pillars (e.g., conservation, health and wellness, and social equity; Kim and Nicholls
2016b). As the leading nonprofit organization dedicated to the advancement of public
parks, recreation, and conservation in the United States, NRPA provides services to com-
munities by the construction of parks and recreational facilities around the United States
(NRPA 2014).

A variety of demographic and socioeconomic variables were selected as potential in-
dependent variables to represent residents’ need with regard to public beach access. Se-
lection of independent variables was based on a review of variables considered relevant
in previous equity studies of POSs and limited to those available for CT. These inde-
pendent variables include: (1) population density (Maroko et al. 2009); (2) age (juvenile
[e.g., population under age 18] and elderly [population over age 64]; Nicholls 2001); (3)
race/ethnicity (African American, Asian, and Hispanic groups; Kim and Nicholls 2016b;
Nicholls 2001); (4) income (Estabrooks, Lee, and Gyurcsik 2003; Smoyer-Tomic et al.
2004); (5) housing value (Lindsey, Maray, and Kuan 2001; Talen 1997, 1998); (6) educa-
tional attainment (Deng, Walker, and Strager 2008); (7) language (Maroko et al. 2009);
and (8) vehicle ownership (Lindsey, Maray, and Kuan 2001). In this study, disadvantaged
or needy groups were defined as those residing in more densely populated areas, the ju-
venile and elderly, non-Whites (e.g., Asians and African American) and Hispanics, those
earning lower income, those living in lower value housing, those having lower educa-
tional attainment, those with non-English spoken at home, and those without a vehicle.
According to the need (or compensatory)-based equity adopted, an equitable distribu-
tion of public beach access would occur when the needy groups received better access to
beaches (i.e., a lower travel distance), whereas inequitable distribution of public beach
access would occur when the needy groups received lower levels of public beach access
(i.e., higher travel distance). The dependent variables, independent variables, and their
operational definitions are shown in Table 1.

A variety of data sources, summarized in Table 2, were utilized. Boundaries for the CTs
and street networks were acquired from the Michigan GIS Data Library (2015). Location
data such as the latitude and longitude for the public beaches were collected from the
Florida Department of Environmental Quality. The census data utilized in the analysis of
equity were obtained from the 2010 Census summary file 1 (SF1) and file 3 (SF3) of the
U.S. Bureau of the Census at the CT level.

DATA ANALYSIS

Data analysis consisted of four steps and was conducted using ArcGIS (version 10.4.1),
the ArcGIS Network Analyst extension, and SPSS (version 20.0). First, census data were
integrated with the corresponding CT polygons. Second, descriptive statistical analysis of
all independent variables was carried out to check for missing or erroneously entered

56



ENVIRONMENTAL JUSTICE AND PUBLIC BEACH ACCESS

TABLE 1. Dependent and Independent Variables

Variable Operational definition Equity indicated when
dependent variable . . . .

Level of public beach
access (DV)

Shortest road network distance from each
CT to the nearest public beach (in miles)

Population density (IV) Population per square mile Decreases
Age (IV) (1) Proportion (%) of population under

age 18
Decreases

(2) Proportion (%) of population over age
64

Race/Ethnicity (IV) (1) Proportion (%) of African American
population

Decreases

(2) Proportion (%) of Asian population
(3) Proportion (%) of Hispanic

population
Housing value (IV) Median housing value ($) Increases
Income (IV) Median household income ($) Increases
Educational

attainment(IV)
Proportion (%) of population with a
four-year university degree or higher

Increases

Language (IV) Proportion (%) of population with
non-English spoken at home

Decreases

Vehicle ownership (IV) Proportion (%) of households without a
vehicle

Decreases

Note: DV, dependent variable; IV, independent variable.

TABLE 2. Data Set

Item Type of data Source Date

Geographic data
Public beach locations Latitude and longitude DEQ 2010
Michigan tract boundaries Polygon MGDL 2010
Michigan street network Line MGDL 2010
Demographic and socioeconomic Census US Bureau of the 2010
data Census

Note. DEQ, Department of Environmental Quality; MGDL, Michigan GIS Data Library.

values. Spurious entries and substantial outliers were corrected or removed. Third, the
dependent variable representing the shortest road network distance from the CT cen-
troid to the nearest public beach was measured by employing network analysis that is a
GIS-based spatial analysis tool for solving complex routing problem (Oh and Jong 2007).
As a “vector based analysis” (Porter 2001: 35), network analysis can calculate actual road
network distance from origins and destinations. The CT centroid was created using the
geo-processing tool “Feature to Point” in ArcGIS. Lastly, multivariate regression analysis
was employed to investigate the relationship between level of access to public beaches
and residents’ demographic and socioeconomic status. A significance level of 0.05 was
used for statistical analysis.
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TABLE 3. Descriptive Statistics for Independent Variables (n = 1,164)

Variable (unit) Mean SD Min. Max.

African American population (%) 31.7 37.4 0.0 98.1
Asian population (%) 2.8 4.7 0.0 53.3
Hispanic population (%) 4.0 8.8 0.1 76.8
Population density (square mile) 4,200.9 2,521.8 90.8 18,404.5
Median household income ($) 52,832 27,317 9,923 160,431
Median housing value ($) 128,322 83,358 13,400 674,900
Population under age 18 (%) 26.7 5.5 5.8 48.5
Population over age 64 (%) 13.4 5.1 1.0 42.7
Population with a university degree or higher (%) 25.4 18.6 0.0 80.9
Proportion of population with non-English spoken at home (%) 12.9 12.0 0.0 86.5
Proportion of household without a vehicle (%) 11.0 11.4 0.0 66.6

Note. SD, standard deviation; Min., minimum; Max., maximum.

RESULTS

DESCRIPTIVE STATISTICS

Descriptive statistics for the independent variables are presented in Table 3.
In terms of race/ethnicity, the proportion of the African American population ranged

from 0.0 to 98.1 percent (mean: 31.7 percent), while the proportion of Asian population
ranged from 0.0 to 53.3 percent (mean: 2.8 percent). The proportion of Hispanic pop-
ulation (mean: 4.0 percent) ranged from 0.1 to 76.8 percent. Population density ranged
from 90/square mile to 18,404/square mile, with a mean of 4,200/square mile. Median
household income ranged from $9,923 to $160,431 (mean: $52,832), while average me-
dian housing value was $128,332 (range from $13,400 to $674,900). The proportion of
population under age 18 varied from 5.8 to 48.5 percent (mean: 26.7 percent), while pro-
portion of population over age 64 ranged from 1.0 to 42.7 percent (mean: 13.4 percent).
An average of about one quarter of residents (25.4 percent) held a university degree or
higher, with a range from 0.0 to 80.9 percent. The proportion of population with non-
English spoken at home ranged from 0.0 to 86.5 percent (mean: 12.9 percent), while
proportion of households without a vehicle ranged from 0.0 to 66.6 percent (mean: 11.0
percent). These wide ranges in demographic and socioeconomic status between CTs in-
dicate potentially diverse levels of need for access to public beaches in the DMA.

LEVEL OF ACCESS TO PUBLIC BEACHES

Level of public beach access in the DMA is displayed and summarized in Figure 2 and
Table 4.

Distance to the nearest public beach is illustrated in increments of 1 mile. The min-
imum distance to the nearest public beach from CT centroids varied from 0.009 miles
(Waterford township, Oakland county) to 21.2 miles (Grosse Ile township, Wayne county)
with a mean of 6.9 miles; 4.3 percent of the population within all CTs of the DMA reside
within 1 mile of a public beach, 36.0 percent within 5 miles, 77 percent within 10 miles,
and 99.8 percent within 20 miles. As shown in Figure 2, access to public beaches is less
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FIG. 2. Level of Public Beach Access [Color figure can be viewed at wileyonlinelibrary.com]

prevalent in both Macomb and Wayne counties. In contrast, residents of Oakland county
appear to have extremely good access to public beaches. These findings indicate that
serious regional disparities in levels of access to public beaches occurred in the DMA.
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TABLE 4. Results of Network Analysis

Shortest road network distance (D) from
each CT centroid to the nearest public
beach (mile)

Number of CT
(N =1,164)

Percentage Cumulative
percentage

0.0 � D < 1.0 51 4.3 4.3
1.0 � D <2.0 60 5.1 9.4
2.0 � D < 3.0 101 8.6 18.0
3.0 � D < 4.0 93 7.9 25.9
4.0 � D < 5.0 118 10.1 36.0
5.0 � D < 6.0 106 9.1 45.1
6.0 � D < 7.0 95 8.1 53.2
7.0 � D < 8.0 92 7.9 61.1
8.0 � D < 9.0 94 8.0 69.1
9.0 � D <10.0 92 7.9 77.0
10.0 � D < 11.0 66 5.6 82.6
11.0 � D < 12.0 69 5.9 88.5
12.0 � D < 13.0 51 4.3 92.8
13.0 � D < 14.0 20 1.7 94.5
14.0 � D < 15.0 13 1.1 95.6
15.0 � D < 16.0 16 1.3 96.9
16.0 � D < 17.0 10 0.8 97.7
17.0 � D < 18.0 6 0.5 98.2
18.0 � D < 19.0 6 0.5 98.7
19.0 � D < 20.0 2 0.1 98.8
D � 20 3 0.2 99.0

Note. CT, census tract.

EQUITY ANALYSIS

Multivariate regression analysis was employed to investigate the spatial relationship be-
tween level of access to public beaches and residents’ demographic and socioeconomic
status in the DMA. The VIF value for median housing income was 10.22, indicating the
existence of collinearity. So, median housing income was excluded from the pool of
independent variables. The VIF values for all other variables indicated the absence of
collinearity among the independent variables.

Table 5 summarizes the result of equity analysis. The overall model was also statisti-
cally significant based on the values of the Joint F-statistic (25.65, p < 0.01). The value
of the adjusted R2 (0.17) suggested a lower level of model performance, but this re-
sult is on par with previous equity studies (Deng, Walker, and Strager 2008; Porter and
Tarrant 2001; Tarrant and Cordell 1999). Among 10 independent variables, only five—
population density, median housing value, elderly population (proportion of population
over age 64), educational attainment (proportion of population with a university degree
or higher), and nonvehicle ownership—were statistically significant at the 0.05 level. Ac-
cording to parameter estimates (β), population density (0.001), and elderly population
(0.075) had positive values, while median housing value (–0.001), educational attainment
(–0.049), and nonvehicle ownership (–0.037) had negative values. Specifically, the vari-
able population density was significant (t = 6.39, p-value < 0.05), with results indicating
0.001 miles increase in minimum distance to the nearest public beach when the popu-
lation density increases by 1 person per square mile. The variable median housing value
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was significant (t = –2.20, p-value < 0.05), with results indicating 0.001 miles decrease
in minimum distance to the nearest public beach when the median housing value in-
creases by one US dollar. The variable elderly population was significant (t = 2.70, p-value
< 0.05), with results indicating 0.075 miles increase in minimum distance to the nearest
public beach when the proportion of elderly population increases by one percent. The
variable educational attainment was significant (t = –4.33, p-value < 0.05), with results
indicating 0.049 miles decrease in minimum distance to the nearest public beach when
the proportion of population with a university degree or higher increases by 1 percent.
The variable vehicle ownership was significant (t = –2.60, p-value < 0.05), with results
indicating a 0.037 decrease in minimum distance to the nearest public beach when the
proportion of household without a vehicle increases by 1 percent. These results indicate
that level of access to public beaches is inequitably distributed with respect to population
density, proportion of elderly population, median housing value, educational attainment,
and nonvehicle ownership.

DISCUSSION AND IMPLICATIONS

Using the framework of environmental justice, this study measured the degree of equity
inherent in the distribution of access to public beaches in the DMA. To achieve the pur-
pose, GIS-based spatial analytical techniques such as network analysis and spatial regres-
sion analysis were employed using CT level data. As shown in Table 5, public beaches are
inequitably accessible to CTs with lower median housing value, lower levels of educational
attainment, and higher levels of nonvehicle ownership. Generally, there is a correlation
between education level and economic status. In this study, the educational attainment
variable (proportion of population with a university degree or higher) showed high levels
of correlation with median household income (0.831, <0.05) and median housing value
(0.833, <0.05). These variables are often highly collinear. Previous POS equity studies
have also regarded groups with lower median housing value, lower levels of educational
attainment, and higher levels of nonvehicle ownership as needy or minority groups (Kim
and Nicholls 2016b). These findings are consistent with previous studies indicating that
inequitable access to POSs is associated with residents’ median household value (Lind-
sey, Maray, and Kuan 2001), educational attainment (Estabrooks, Lee, and Gyurcsik 2003;
Porter and Tarrant 2001), and nonvehicle ownership (Smoyer-Tomic et al. 2004). These
findings may be explained in the context of several relevant theories such as depriva-
tion amplification, market-based equity, and marginality. First, the concept of depriva-
tion amplification is referred to as “a pattern of diminished opportunities related to the
features of the local environment” (Kim and Nicholls 2016b). As explained by Taylor
et al. (2007), “deprivation amplification indicates that in places where people have lim-
ited resources (e.g., money, private transportation), there are fewer safe, open spaces
where people can walk, jog, or take their children to play” (p. 55). The finding of this
study can provide strong empirical evidence that inequitable access to water-based POS
can be associated with population density as a case study of public beaches in the DMA.
Second, the market-based equity assumes that “an inequity in goods and services distri-
bution occurs if minority groups cannot afford the necessary market price” (Kim and
Nicholls 2016b: 130). Nicholls and Crompton (2007) have also demonstrated the impact
of proximity to golf course on residential property values in College Station, Texas. Lastly,
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“marginality” is a theory that attempts to explain disparities and inconsistencies in gain-
ing to access resources by reference to their social class or ethnicity, race or culture (Park
1928). As explained by West (1989), “because of lower incomes, minorities are seen as
having constraints on their ability to afford the cost of participation, or of transportation
to recreation sites” (p. 11).

Another finding of this study is that public beaches are inequitably accessible to CTs
with higher levels of elderly population (population over age 64). This finding, however,
is unexpected and is inconsistent with those of previous studies (Nicholls 2001; Nicholls
and Shafer 2001). This finding may be explained by regional disparities in the propor-
tion of elderly population in the DMA. According to the U.S. Census Bureau (2010), the
total number of elderly population (population over age 64) is 510,007. The majority
of elderly population in the DMA is located in Wayne county; 45.2 percent (230,703)
of the elderly population reside in Wayne county, 31.2 percent (159.124) in Oakland
county, 23.6 percent (120,180) in Macomb county. As shown in Figure 2, residents in both
Wayne and Macomb counties have relatively poorer access to public beaches than those
in Oakland county. According to the U.S. Census Bureau (2010), the median household
income of Oakland county ($65,636) is greater than those of Wayne ($41,504) and Ma-
comb ($53,628), assuming that the majority of the lower income retired population may
have difficulties in access to public beaches in the DMA. According to Porter (2001), the
retired population might relocate close to POSs because of their potential health issues.
Thus, additional variables such as average retirement income should be employed when
measuring the equity of POSs in future studies.

As shown in Table 5, the value of adjusted R2 (0.17) indicated a lower level of model
performance. Although the R2 value is generally consistent with those of previous POS
equity studies (Deng, Walker, and Strager 2008 [R2: 0.28]; Maroko et al. 2009 [R2: 0.23];
Porter and Tarrant 2001 [R2: 0.18]; Tarrant and Cordell 1999 [R2: 0.27]), such a low level
of explanatory power suggests that the regression model may not be properly specified.
This may be explained by two considerations. First, there might be several missing de-
terminants of level of public beach access that could improve model performance. Such
model misspecification cannot directly account for the phenomenon with regard to pub-
lic beach access in the DMA. Second, there might be local variations in the relationships
between level of public beach access and residents’ demographic and socioeconomic sta-
tus that could reduce the model performance. As noted by Kim and Nicholls (2016b:
106), “spatial data such as the geographic locations of POSs, measures of access to POSs
(e.g., distance or travel time between origin and destination), and spatially referenced
census data may exhibit spatial effects such as spatial dependence and spatial heterogene-
ity that can lead to biased estimation results using traditional multivariate techniques.” It
is therefore recommended in future studies to deal with these spatial effects by employing
specialized research methods that differ from those used to analyze nonspatial data.

Traditionally, race/ethnicity and income have been recognized as the dominant vari-
ables accounting for inequitable access to POSs (Deng, Walker, and Strager 2008; Moore
et al. 2008; Talen 1997). In this study, however, the most dominant variable related to
inequitable access to public beaches was age (especially over age 64) and educational
attainment. The three racial and ethnic variables were not significantly related to the
level of access to public beaches. This finding partially supports Bass’s (1998) definition
of environmental justice, “the fair treatment and meaningful involvement of all people
regardless of race, color, sex, national origin, or income with respect to the development,
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implementation, and enforcement of environmental laws, regulations, and policies” (p.
84). This study suggests that the impacts of age and educational attainment as well as
other socioeconomic variables also should be considered when defining the framework
of environmental justice in community recreation. Several authors such as Gilliland et al.
(2006), Maroko et al. (2009), and Smoyer-Tomic et al. (2004) excluded the effects of
racial/ethnic variables but suggested the importance of other socioeconomic variables
(e.g., educational attainment, age, nonvehicle ownership, population density, language,
dwelling structure, family composition, and occupation) in accounting for inequitable
access to POSs. The findings of this study not only support Maroko et al. (2009) and
Smoyer-Tomic et al.’s (2004) studies, but also provide strong empirical evidence that re-
gional disparities in level of access to POSs can be more influenced by residents’ socioe-
conomic status than their race/ethnicity and income.

The findings highlighted in this study can suggest several implications to successful
community recreation planning and management. First, public leisure agencies and man-
agers should attempt to ensure equitable allocation of public resources that does not
unfairly benefit specific groups over other groups. When measuring the equity of pub-
lic resources, identifying who is receiving the benefits (costs) of public resources is very
important. As noted by Tarrant and Cordell (1999), “when inequities do arise, either the
cost of resource utilization should be borne proportionately by all those who benefit or
individuals who bear the costs should be fairly compensated” (p. 32). For this reason, pub-
lic leisure agencies need to identify optimal locations for alternative recreational facilities
such as spray parks and public swimming pools close to neighborhoods with higher popu-
lation densities, lower median housing value, lower levels of educational attainment, and
higher level of non-vehicle ownership. Figure 3 shows the spatial distributions of pop-
ulation density, median housing value, elderly population, educational attainment, and
non-vehicle ownership in the DMA. Previous studies stated that GIS maps can be used as
useful tools for decreasing the perceptual gaps between stakeholders by increasing inter-
action and understanding between them (Jang and Kim 2018; Jang, Kim, and Zedtwitz
2017; Kang, Lee, Kim, and Park 2018; Kim, Thapa, and Kim 2018). So, these maps in
Figure 3 can contribute to identifying the optimal locations of alternative POSs in the
DMA.

Identifying the optimal locations of alternative POSs is justified because it can not only
provide recreation opportunities for minority groups but also, ultimately, can ensure the
sustainability of local communities. According to Yaffee (1994), the allocation of multiple-
use resources including recreation facilities could be critical for ensuring the sustainabil-
ity of local communities. As noted by Tarrant and Cordell (1999), “sustainability is con-
cerned with the optimal allocation and use of natural resources to meet the long-term
needs of an increasingly diverse public” (p. 31). However, identifying the optimal loca-
tions for recreational facilities is a complex spatial multi-criteria decision problem that
should take into consideration not only the geographical features of resource attributes
but also other criteria as identified diverse stakeholders. It also becomes a controversial
local issue, which can have major impacts on the natural environment, land use and ac-
tivity patterns, and economy of the host community. Thus, it is recommended in future
studies to utilize location-allocation model in combination with spatial multi-criteria deci-
sion analysis for allocating alternative POSs more efficiently and equitably by minimizing
conflicts between stakeholders in community recreation planning and management.
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Lastly, creating alternative POSs is not feasible because of limited budgets and spaces,
public leisure agencies and managers should develop partnerships with private compa-
nies to locate alternative water-based recreational facilities such as swimming pools or
water parks in neighborhoods with poor accessibility to public beaches in the DMA. More-
over, additional partnerships with public transportation services should be built to pro-
vide free or reduced-cost access to public beaches for underserved groups.

LIMITATIONS AND RECOMMENDATIONS FOR FUTURE STUDIES

Despite several practical implications of this study, several limitations should be acknowl-
edged. First, the findings of this study are limited by the inability to predict demand for
public beach access. Although regional demographic and socioeconomic data could rep-
resent residents’ needs or demands with regard to public beach access, these proxies do
not reflect residents’ desire to access public beaches in the DMA. So, future studies should
employ additional data collection at the individual level, e.g., via quantitative (e.g., a res-
ident survey) or qualitative (e.g., focus group interview) methods to reflect residents’ de-
mands with regard to public beach access in the DMA. Second, while measuring the level
of access to public beaches based on residents’ distance of travel, this study does not con-
sider other objective and subjective factors, such as transportation availability, awareness
of the location, perceived or actual levels of safety and crowding, environmental qual-
ity, discrimination, and others when residents are placed in proximity to public beaches.
Future studies will incorporate these factors into their analyses to provide more compre-
hensive measurements of overall accessibility. Third, this study defined the accessibility
of public beach access as a relatively simple road network distance, assuming that local
residents choose to visit their nearest beach. However, residents always do not visit the
nearest beach. They might visit a more amenable beach at a farther distance to increase
their variety of recreational experiences. As described in the literature review, there are
different approaches to measuring POS access. Level of access to public beach access can
be better measured as a different outcome such as the number of public beaches within
a certain distance from a neighborhood centroid. So, future studies will employ different
methods of measuring public beach access. Fourth, this study excluded White population
because this tends to be the most privileged racial group in previous environmental jus-
tice research. However, there are some White poverty groups in the DMA. According to
the U.S. Bureau of the Census (2010), the total number of White population below the
poverty line is 299,450. The majority of the White poverty group in the DMA is located
in Wayne county; 25.3 percent (148,700) of the White poverty group reside in Wayne
county, 10.1 percent (79,064) in Oakland county, and 11.2 percent (71,686) in Macomb
county. So, future studies will integrate both White population and White poverty group
to provide more comprehensive equity measurement of public beach access. Fifth, this
study did not deal with spatial effects such as spatial dependence and spatial heterogene-
ity while measuring the degree of equity inherent in the distribution of access to public
beaches. As noted by Longley et al. (2005: 5), “Spatial is special.” The use of spatial data in
linear regression models can lead to the potential for biased estimation results caused by
spatial dependence and spatial heterogeneity, thereby making it difficult to interpret the
results (Fotheringham, Brunsdon, and Charlton 2003). So, future studies should employ
advanced spatial econometric models such as spatial error model, spatial lag model, or
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geographically weighted regression to deal with these spatial effects when measuring the
equity of public beach access. Lastly, the findings of this study are limited to a single POS
type (public beaches) and geographic location (DMA). Because it is a case study of the
DMA, the findings may not be generalizable outside of the DMA. So, future studies will
focus on other geographic regions and POaS types to provide valuable access and equity
evidence to the POS providers in those communities.

CONCLUSIONS

The purpose of this study is to apply an environmental justice framework to measure in-
equities associated with public beach access in the DMA. Results of this study suggested
inequities with regard to population density, median housing value, elderly population
(proportion of population over age 64), educational attainment (proportion of popula-
tion with a university degree or higher), and nonvehicle ownership, but not necessarily
race/ethnicity (proportions of African American, Asian, and Hispanic populations) and
language (proportion of population with non-English spoken at home) for public beach
access. In particular, age (especially over age 64) and educational attainment were the
most significant variable accounting for inequitable access to public beach access in the
DMA. This finding indicates that level of access to public beaches in the DMA is more in-
fluenced by residents’ socioeconomic status than traditional racial and ethnic variables,
considering the impacts of socioeconomic variables when defining the framework of en-
vironmental justice in outdoor recreation.

Despite the importance of assessing the environmental justice of recreation opportu-
nity, consideration of environmental justice issues remains relatively scarce in the com-
munity recreation literature. It is one of relatively few efforts to respond to Floyd and
Johnson’s (2002) call for increased attention to environmental justice in the community
recreation realm. It is hoped that this study will stimulate community recreation scholars
into paying more attention to environmental justice, thereby extending the scope of the
community recreation literature.
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