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Abstract

Due to recent immigration, the United States displays more racial and ethnic diversity. As
immigrants have added some new dimension to the segregation picture in their ethnic/immigrant
communities, it is essential for transportation and land use planners to understand their travel
patterns. Although the more recent research studies consider accessibility to job opportunities
between the foreign-born and U.S.-born neighborhoods, not much has been done to investigate the
spatial disparities existing regarding access to such non-work opportunities. The present study,
therefore, investigates the disparities in the accessibility of immigrant neighborhoods to non-work
opportunities in Minnesota. Therefore, different neighborhoods are distinguished according to
their immigrants’ makeup as well as median household income. The results reveal that
ethnic/immigrant neighborhoods enjoy an advantage in regard to their physical accessibility, as
compared to the reference neighborhoods. Despite this, in all neighborhoods, low-income
immigrant neighborhoods enjoy the maximum level of access to all types of non-work
opportunities. Such results are also true even when not considering accessibility measures and

travel modes.

Keywords: accessibility, ethnic/immigrant neighborhoods, non-work opportunities, cumulative

measure, gravity measure
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1. Introduction

1.1.Background

Immigration is known as one of the important factors in population growth in the US; the
changing demographics resulting from such a phenomenon have had significant effects on society.
The more recent estimates show that almost 45 million immigrants are in the US, covering 14 %
of the nation’s population, a near-historic high (Census Bureau, 2021).

A large number of immigrants come to the U.S. based on a chain migration process;
according to this, prospective migrants find about opportunities and get help from friends as well
as relatives who already live in the U.S. (Alba et al., 1999; Logan et al., 2002; Blumenberg &
Smart, 2009). As one part of such a process, most immigrants, especially the recent ones, are more
likely to settle in ethnic/immigrant neighborhoods, which could be regarded as entry ports for
living, immigrant groups can get the experience of substantial segregation as well as isolation from
the US-born residents (Iceland & Scopilliti, 2008); in this regard, the social networks of friends,
as well as relatives of these neighborhoods, can be regarded as a suitable environment to create
social capital. Further, ethnic minorities who live in such ethnic neighborhoods have more chances
to be involved in ethnic group-based activities, which may, in turn, lead to changing their travel
behavior. Immigrants tend to live in such segregated neighborhoods until they promote their
economic status as well as residence time in the US, then they try to have relocation to higher-
income neighborhoods where residential and employment densities are lower, and the transit

service is less robust (Blumnberg & Smart, 2009).

While research on transportation in various subpopulations (such as women and the

elderly) has witnessed much growth in recent decades, the works on immigrants have not been



able to keep pace with it. This could be partly owing to the lack of fine-grained travel data, which
could provide information on immigrants’ neighborhoods, as well as their related attributes. In
recent years, some studies have examined the differences in travel mode, travel behavior, and
accessibility to job opportunities between the foreign-born and U.S.-born neighborhoods (Tal &
Handy, 2010; Casas et al., 2016; Blumenberg & Smart, 2010; Smart, 2010). Little attention,
however, has been paid to investigate the spatial disparities in access to a particular kind of non-
work opportunities like grocery stores. Notably, more than two-thirds of total generated daily trips
could be regarded as non-work-related, according to the 2009 National Household Travel Survey
(NHTS), and access to non-work opportunities is necessary for quality of life. Consequently, it is
not yet evident whether access to different kinds of opportunities in ethnic/immigrant
neighborhoods is, in fact, inferior to that in other neighborhoods. This research attempts to focus
on disparities existing in regard to access to different kinds of non-work-related opportunities, thus

helping to bridge the gap in the available literature.

More specifically, this thesis provides two significant contributions to literature. First, there
is not much research focusing on the non-work travel behavior of those who live in co-
ethnic/immigrant neighborhoods, as well as their possible access to the existing non-work-related
opportunities. The findings of the present work can lead to providing a basis for future studies.
Second, learning about the accessibility of immigrant neighborhoods to non-work opportunities
can result in showcasing the overall ability of the immigrant groups to get the desired services and
activities (together called opportunities); thus, this emphasizes the time and money people, as well

as businesses, should allocate to transportation.



1.2. Objectives and Research Questions
The present research attempts to enhance our understanding of relative access to non-work-
related opportunities across immigrant neighborhoods in Minnesota. More precisely, the study
aims to explore how the accessibility of immigrant neighborhoods to non-work opportunities
differs from native and mixed neighborhoods. Two questions guide this inquiry:
= Do immigrant neighborhoods tend to have inferior access to non-work opportunities
compared to native-born and mixed neighborhoods? More generally, is the level of non-
work destinations accessibility among immigrant neighborhoods lower than that of native-
born neighborhoods?
= Does the level of non-work destinations accessibility among these neighborhoods differ
based on their median household income? If so, how do such patterns differ across

neighborhood types and opportunities?

1.3. Thesis Structure

The remainder of this thesis is organized into four sections. The second chapter serves as
a literature review that delineates the relevant theoretical frameworks, the existing empirical
findings and highlights the literature about the accessibility to each non-work opportunity. The
third chapter focuses on the methodological approach followed to address the research questions
which were outlined above. The fourth chapter presents the research results. Finally, the fifth
chapter concludes the thesis by summarizing the research findings, reflecting on policy

recommendations, limitations, and suggestions for future studies.



2. Literature Review

2.1.  Introduction

This chapter reviews and synthesizes the research in non-work opportunities accessibility,
ethnic/immigrant neighborhoods, and the possible intersections between these two. Thus, the
chapter is structured into five parts. The first section is concerned with urban population dynamics
and immigrants. The second and third sections discuss the studies of accessibility, and assimilation
theory, respectively. Following that, the pieces of literature related to ethnic/immigrant
neighborhoods and their self-selection segregation as well as the residential location are reviewed.
The last section is related to the review of the studies of immigrant neighborhoods' accessibility to

diverse non-work opportunities.

2.2. Urban Population Dynamics and Population of Immigrants

One of the major factors contributing to the dynamics of the population is the share of
population growth attributable to the migratory increase (Pis, 2019). It has become more important
in the context of the U.S., especially in the urban areas. Based on the report provided by the United
Nations (2017), the U.S. has the largest number of immigrants in the world, and international
migrants make around 14% of all U.S. residents. In 2013, more than 40 million belonged to the
first-generation immigrants and the recently arrived ones, whereas some 36 million were second-
generation immigrants who had been born in the U.S., with at least one of the parents being an
immigrant (Ornelas & Perreira, 2011).

If the current trends continue, the United States demographic profile will change
considerably by the middle of the current century, and immigrants are predicted to continue to

drive population growth in the U.S. According to the most recent population projections, it is
4



estimated that the population of the U.S. will increase to 438 million in 2050, from a population
of about 300 million in 2005 (Passel & Cohn, 2008). Around 47% of this growth is predicted to
be from the new immigrants who will arrive in the coming years. Almost one out of five Americans

(19%) will be foreign-born in 2050, which is well above the 2005 level of 12% (Figure 1).

Table 1. U.S. Population, Actual and Projected: 2005 and 2050

2005 2050
Population (in millions) 296 438
Share of total
Foreign born 12% 19%
Racial Ethnic Groups
White 67% 47%
Hispanic 14% 29%
Black 13% 13%
Asian 5% 9%

Source: Pew Research Center, 2008

Further, the rates of net population growth in US cities having a significant number of
immigrants are considerably higher than those in places not having it. In other words, in all
gateway cities, immigrants will have an important effect on growth as well as trends in the makeup
of the population. Minneapolis-St. Paul falls into re-emerging gateways?. In these re-emerging
gateways, population growth in recent years is also considerably high because of a higher

percentage of the immigrant population and their fertility in these gateways (Singer et al., 2008).

1 Such re-emerging gateways started in the previous century as strong attractions for immigrants; then they wanted as destinations

in the middle of the century. However, they are now re-emerging as immigrant gateways.



Therefore, such a change in the population growth composition highlights the importance of

identification of the locations of immigrants' population growth or immigrant enclaves.

2.3.  Accessibility

2.3.1. Accessibility and Equity

The accessibility concept has been a central issue in numerous scientific fields, such as
spatial planning, transport planning, geography, and social sciences (Martellato & Nijkamp, 1998;
Boisjoly & EI-Geneidy, 2017). Although the previous studies evidence several attempts intended
to define this concept, the literature has not produced a consensus regarding its definition (Crane
etal., 1996; Lotfi & Koohsari, 2009; Schuurman et al., 2010). The most famous definition popular
among spatial and transport planners is that of Hansen (1959), holding that accessibility is “the
potential of opportunities for interaction.” Dalvi (1979) also referred to accessibility as the
opportunities which are available to an individual or a particular type of person to participate in
some particular activities. In addition, Tsou et al. (2005) argued that it is the relative proximity or
nearness from one place to another one. According to Apparicio et al. (2008), more clearly,
geographical accessibility is the ease with which people who live in a particular area can get
services and facilities.

Based on Doi et al. (2008), four different aspects of accessibility have often been
considered by different researchers. These are spatial, mental, economic, and financial
accessibility. In the present study, I focus on spatial accessibility, also known as geographic or
physical accessibility. In the literature related to geography and transportation, spatial accessibility
also is defined as the ease with which activities can be accessed from a certain place by employing

a specific transport system (Liu & Zhu, 2004). In yet another definition, spatial accessibility is
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defined by the Center for Pharmaceutical Management (2003) as the relationship existing between
a product or service location and the eventual users’ location.

According to the definitions introduced, the spatial accessibility concept can be applied for
the description of the extent to which services, activities, goods, and destinations, collectively
called opportunities, can be easily obtained or used from people’s living locations. The adoption
of spatial accessibility as an evaluative metric in transportation planning reflects a paradigmatic
shift from mobility-based planning. This is because accessibility-based analysis considers a large
number of impacts and favors encouraging and improving multimodal travel, like public transit
and active transportation (Litman, 2013; Litman, 2015).

Concurrently, the term of equity has recently received much attraction in fields related to
transportation and accessibility. It is, however, a subjective concept that opens to multiple,
sometimes competing interpretations. Here, this notion relates to the fairness or justice of a
situation or the distribution of impacts (Smith, 1986). Regarding the public resources’ distribution,
it addresses the question, “Who gets what?’ or, from a normative point of view, ‘Who ought to get
what?’ (Laswell, 1958, in Wicks & Crompton, 1986). Equitable transportation policies can also be
divided into those favoring an egalitarian distribution of impacts or those seeking to make up for
social inequities through the explicit favoring of the disadvantaged groups (Litman, 2015).
Therefore, the equity of transportation systems needs categorization of individuals based on their
socio-economic or behavioral characteristics for the purpose of finding those who might be subject

to social or spatial disadvantages.



2.3.2. Accessibility and Social Exclusion

Social exclusion can be regarded as a widely used concept applied to capture the lack of
enough participation among individuals in a given society (Murie & Musterd, 2004). To put it in
another way, social exclusion refers to disadvantaged groups who do not have the opportunity to
participate in normal life and have the feeling of being removed from the mainstream of society
(Piachaud et al., 2009). Such groups are old people, individuals with low income, single parents,
individuals with disabilities, and immigrants, among others (Schonfelder & Axhausen, 2003;
Wrigley et al., 2002).

Previous studies, which have been mostly conceptual in nature, have proposed that social
exclusion is associated with the accessibility concept as it is aggravated by the difficulty involved
in getting opportunities from a particular location (Church et al., 2000; Kenyon et al., 2002; Social
Exclusion Unit, 2003). To date, some scholars have addressed the link existing between social
exclusion and accessibility levels. Such works have proposed numerous factors that contribute to
low accessibility as well as social exclusion. Among these, according to recent research, it is
widely agreed that lack of transportation systems could be one of the major factors that might
mitigate social exclusion by providing individuals with mobility. One study carried out in 2003
showed that the immigrants not having a car identified transport as an important barrier impeding
their access to different services, retail, and leisure opportunities (Social Exclusion Unit, 2003).
Therefore, inadequate access to transportation system could not only raise the travel generalized
cost for such groups at risk of exclusion (Schonfelder & Axhausen, 2003); but also, can limit their
access to the desired opportunities, goods, and services (Church et al., 2000; Social Exclusion Unit,

2003).



Regarding transportation, social exclusion is not associated with public transportation only.
It has been argued that a limited number of individuals having cars are also known to have
problems in accessing the non-work opportunity types (Social Exclusion Unit, 2003). Such works
have suggested that social exclusion could be under the influence of the opportunity’s spatial
distribution relative to immigrants’ residential locations, in addition to the differences existing in

mobility tool ownership.

2.4.  Assimilation Theory

The classical theory of assimilation describes assimilation as “the social processes that
bring ethnic minorities into the mainstream of American life” (Alba & Nee, 1997). Assimilation
theory is commonly incorporated into the city-based studies of traditional immigrant gateways.
The emphasis of the Chicago School on the experience of immigrants in that city caused future
studies to be focused on urban places (Waters & Jiménez, 2005). While several scholars have
analyzed the immigrants’ assimilation in rural areas, such as Punjabis in rural California (Gibson,
1988), the current works frequently concentrate on such cities as New York (Kasinitz et al., 2008),
Miami, and San Diego (Portes & Rumbaut, 2001), Chicago (De Genova, 2005), and Los Angeles
(Bean et al., 2016; Alarcon et al., 2016). In these studies, spatial assimilation approaches follow
immigrants from their initial settlement in inner cities to some later settlement in the suburban
areas (Alba et al. 1999).

According to this theory, migration can lead to a situation of the “marginal man,” such that
immigrants are pushed to move in the host culture direction but drawn back by the culture of their
origin (Park, 1928). The vast majority of new immigrants to urban centers first live with kith and

kin in ethnic enclaves (Philpott, 1978; Ellis et al., 2006). These enclaves were common in the

9



central city; however, such settlements are now increasingly seen in suburban locations as well
(Li, 1998a; 1998b).

The main question in regard to the spatial assimilation theory is if individual immigrants’
initial settlement in immigrant-dominated neighborhoods is some transitional moment in the
longer-term sequence of residential adjustments or it is something more durable. An assimilative
trajectory assumes that with the passage of time in the country, immigrants succeed in America by
overcoming their cultural and linguistic deficiencies by learning English and finding common
American customs (Rumbaut, 1997). To put it in another way, in the course of time within the
country, individual immigrants commonly translate social progress (which is measured regarding
income, occupation, or their ethnic or racial distinctiveness) into an improved residential location

(Philpott, 1978; Newbold & Spindler, 2001; Clark, 2003; Clark & Blue, 2004).

2.5.  Ethnic/Immigrant Neighborhoods

Researchers have employed a wide variety of definitions of ethnic/immigrant
neighborhoods. Urban ecologists initially considered ethnic/immigrant neighborhoods as natural
areas which emerged when the new immigrants were agglomerated for cultural and economic
reasons in ghetto-like slums in a "zone in transition,” which was only beyond the district of central
business (Conzen, 1979). Other scholars have defined ethnic/immigrant neighborhoods according
to the residential population of an area. Based on such studies, a number or a percentage
representing the population of immigrants who reside in a given location can define the immigrant
neighborhood (Allen & Turner, 1996). While not necessarily an unreasonable definition, this
approach ignores the places where immigrants work, go shopping, and participate in social events

as well as religious services.

10



Thus, in recent years, sociologists have searched for a more comprehensive definition,
considering such clues as the agglomeration of one ethnicity of residents, ethnic-specific
businesses high concentrations, and signage in some languages other than the dominant local
language (Smart, 2012). In this field, ethnic/immigrant enclaves are considered as an area having
a considerable population of co-ethnics, businesses, and employment; therefore, it offers ethnic
goods as well as services to the community residents (Portes & Jensen,1992; Portes & Manning,
2012; Portes et al., 2005; Portes & Rumbaut, 2001; Wilson & Portes, 1980). Some researchers
have also argued that such a subjective internal rubric can best capture those functional dimensions
of such neighborhoods that cannot be delineated objectively in space; instead, they “exist as a
social construction as much as a material construction of circuits of immigrant labor and capital”
(Lin, 1998, p. 318). Therefore, these researchers have argued that researchers must not define
ethnic/immigrant neighborhoods according to some specific spatial binaries. Instead, they have
commonly utilized some kind of local knowledge to come to an understanding of the
neighborhood; thus, they have focused on subjects residing in some distinct ethnic communities,
such as Chinatowns, Little Italy, and the like, to investigate the characteristics of their
neighborhoods. In this regard, some researchers have been concerned more with exploring (and
sometimes defining) the physical boundaries of their neighborhoods (Guest & Lee, 1984; Lee &
Campbell, 1997). Generally, these studies have shown the fluidity of neighborhood definitions and
considerable variations according to the individual characteristics (Smart, 2012). This also reflects
the previous findings on “cognitive mapping” of neighborhoods as well as urban spaces (Tolman,
1948).

Most information regarding neighborhood-level is dependent on the data which is
organized by geographic unit—commonly census tracts—for the identification of

11



ethnic/immigrant neighborhoods. A large number of such studies have operationalized the concept
of neighborhood mostly according to the available data rigidity, instead of some specific theory of
neighborhood. In the definition of ethnic/immigrant neighborhoods, such scholars have used a
wide variety of methodologies; however, it is not always clear if the chosen methods are based on
theory. Researchers have commonly applied numerical indices (such as minority and majority
group members’ segregation) for the determination of a region’s geographic units, deciding those
belonging to ethnic/immigrant neighborhoods and those which do not (Smart, 2012). While the
former definitions have tried to come up with the definition of ethnic/immigrant enclaves
according to the extent to which a given census tract foreign-born residents can exist, in an isolated
manner, from the dominant group; such population-concentration methods have measured
something different and probably, more intuitive: specific ethnic groups concentration in space.
These disparities in the definitions and measures are subtle, with each being useful for diverse

analytical purposes.

2.5.1. Immigrant Neighborhoods and Self-selected Segregation

Even as the United States becomes more diverse, high levels of residential segregation still
characterize many American cities. Though the problem has historically centered on the stark
separation between lower-income black and higher-income white neighborhoods, immigrants have
added a new dimension to the picture of segregation in their ethnic/immigrant communities (Gelatt
et al., 2015). The term "ethnic communities™ is related to segregated neighborhoods arising by
choice, owing to its inhabitants’ preference to collocate with co-ethnics (Logan et al., 2002). In
other words, a considerable number of immigrants enter the U.S. based on a chain migration

process in which the migrants can learn about opportunities and get assistance from friends as well

12



as relatives who have already lived in the U.S. (Alba et al., 1999; Logan et al., 2002). According
to this process, a large number of immigrants new to the U.S. have strong preferences to live near
people who are of the same race and language in the more traditional immigrant-receiving

communities (Clark & Patel, 2004; Clark & Blue, 2004; Hou, 2006).

Ethnic/immigrant communities can be in two distinct forms. Some ethnic/immigrant
neighborhoods are mostly residential. Others, referred to as ethnic enclaves, consist of ethnic-
specific businesses as well as services. Ethnic enclaves form as ethnic firms spatially concentrate
around the co-ethnic residents and preferred co-ethnic labor. From the individual’s perspective,
businesses in such enclaves provide ethnic-specific specialty goods as well as services, in addition
to opportunities available for nearby employment with co-ethnics (Kaplan, 1997; Li, 1998; Zhou,
2004). For the ethnic enclaves’ residents, such businesses can provide one-stop shopping
experiences which are similar to those that could be found at shopping malls and centers but
specifically offer ethnic goods and services not easily available outside the enclave. While a
number of ethnic enclaves serve their own neighborhood residents, some others act as central
places for offering services for residents belonging to other ethnic/immigrant communities (Pis,
2019).

Previous studies identified different potential reasons for the immigrants’ residential
segregation. To express this in another way, a number of "push” and "pull" factors have been
hypothesized by scholars, leading to the settlement of immigrants in ethnic neighborhoods (Ll
1998c; Albaet al., 1999; Logan et al., 2002; Hou 2006). According to these studies, push and pull
factors can reinforce the spatial concentration tendency for the immigrant groups. These include
the migration network structure, the ethnic/immigrant neighborhoods institutionalization, and the

reduction of transaction costs.
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As one of the reasons for self-sorting into the segregated areas is that migration through
networks, or “chain migration,” can reinforce ethnic concentration by providing social capital for
new immigrants (Massey, 1985). Another factor that is also particularly important for new
immigrants is spatial proximity to other immigrants of the same ethnic, religious or cultural groups
in the ethnic community; this could be significant as these immigrants could be marginalized in
the society, both culturally and socially, thus relying on ethnic ties and supports, in comparison to
the immigrants having a longer residence duration in the U.S. It could be, therefore, argued that
an ethnic/immigrant community might serve as a decisive social context for immigrants because
they are important social spaces for developing social interactions, trust, intra-group cooperation,
and social integration for immigrants. Previous studies also suggest that kinship networks and
strong solidarity in these neighborhoods can make up for the restricted forms of human and social
capital (Boyd, 1989).

Second, since immigrant communities have started to concentrate spatially, often, they
have become institutionalized in the form of ethnic stores, services, religious organizations, clubs,
and newspapers. Such an institutionalization can lead to providing immigrants diverse supports
and resources helpful for meeting their essential needs (Portes & Stepick, 1993; Choi, 2006).
Segregated immigrant enclaves may make it possible to have the production and consumption of
ethnic goods (Chiswick et al., 2005). These goods are particularly related to the culture of
immigrants and the country of origin. In case there are fixed costs and economies of scale regarding
such goods production and distribution, the costs of the ethnic goods are lower in the areas having
a large community of immigrants who share one single same culture (Dill et al., 2015). Further,
there is some empirical evidence showing that such networks can provide opportunities, supportive
advice and direction, strategic resources, and guidance towards employment places available for
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immigrants, leading to fostering some “cultural division of labor” that could meet their needs
during the lean times (Nee & Sanders, 1996; Nee & Sanders, 2001; Cutler et al., 2008; Damm,
2009).

Third, living in a neighborhood with shared cultural attributes as well as a shared language
can contribute to reducing transaction costs, thereby providing incentives for agglomeration (Alba
et al. 2002; Clark & Blue 2004). Indeed, recent immigrants commonly depend on the assistance
of family members and friends to meet their transportation needs by carpooling and private shared
transportation. In one study of immigrants living in Chicago, Choldin (1973) showed that 18
percent of immigrants could get transportation assistance when they arrived; from these, 69 percent
received from family members (either immediate family or other relatives), and 25 percent could
get from friends, co-workers or neighbors in their ethnic enclaves (Choldin, 1973; Bluemenburg
& Smart, 2009). Further, these clusters are usually located in inner-city locations having available
public transportation modes. As an example, Flushing, which is a predominantly Chinese
American area of New York City, could grow partly owing to the frequent and convenient public
transportation access to Manhattan’s mixed-use businesses concentrations. These two options of
accessibility to carpooling and convenient public transportation may lead to the decline of the

transportation cost in the first years of their life in the U.S. (Chatman & Klein, 2009).

2.5.2. Residential Location and Ethnoburbs

There is well-established literature on the immigrants’ residential settlement patterns in
ethnic enclaves of suburbs (Abrahamson et al., 1996; Waters, 1993) and ethnoburbs (Abu-Laban
& Li, 1998). According to the theory of spatial assimilation (Alba et al., 1991; Massey, 2008), the

more established immigrants, who find themselves with growing incomes, eventually leave inner-
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city immigrant neighborhoods to go to auto-oriented, heterogeneous suburbs. According to the
U.S. Census Bureau (2019), regarding the recent immigrants, from those who have been in the
U.S. for a period less than 10 years, over half live in central-city neighborhoods, as compared with
only 36% among immigrants living in the U.S. for a period of more than 20 years.

Despite this, the more recent studies reveal that there have been some changes, over time,
in the immigrants’ settlement patterns in the U.S. The analysis was done recently also shows
considerable variation in the settlement patterns of such immigrants (Alba et al., 1999; Allen &
Turner, 1996). While the vast majority of the new immigrants used to move into inner-city
immigrant neighborhoods upon the first years of their arrival, today’s immigrants are less uniform
in terms of the location chosen. In other words, some new immigrants move directly into suburban
immigrant locations, making their first homes in suburbs as in the central cities (Picot, 2008).
Further, a small, though growing, segment moves into nontraditional, commonly smaller,
metropolitan areas, which are distant from established immigrant gateways (Portes & Rumbaut,
1990; Singer, 2004; Singer et al., 2008). These new settlement patterns could have important

implications for travel behavior and accessibility levels for opportunities available for residents.

2.5.3. Immigrants Ethnic Neighborhoods, and Non-Work Opportunities

Scholars investigating travel behavior usually concentrate on the assessment of
accessibility according to such personal attributes as gender, race, income, and various
neighborhood characteristics, including residential density. Only in recent years, they have focused
on the importance of immigrants' travel behavior; with much of research of this type coming from
California and New York, as “major ports of entry” for those immigrants coming to the U.S. (see:

Logan et al., 2002; Blumenberg, 2008b; Blumenberg & Smart, 2009; Smart, 2012). Studies
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addressing immigrants in the U.S. have provided insights into the travel patterns distinctly related
to this population subset. Whereas most works have focused on the impact of immigrant status and
ethnic neighborhoods on mode choice (Valenzuela et al., 2005; Blumenberg et al. 2007;
Blumenberg, 2008b; Blumenberg & Smart, 2009; Chatman & Klein, 2009; Blumenberg & Smart,
2010; Smart, 2010; Tal & Handy, 2010; Blumenberg & Smart, 2014; Chatman, 2014; Smart,
2015), some others have investigated the effect of transportation accessibility on opportunities for
employment (Blumenberg, 2008a; Liu & Painter, 2012).

While the non-work opportunities concept is almost shared in all accessibility studies, only
a limited of them have investigated the relationship existing between specific non-work
opportunities accessibility and immigrant ethnic neighborhoods. This is in spite of the fact that
most immigrants’ travels are non-work travels (Contrino, 2006) intended to reach these
opportunities to fulfill their needs as well as desires. So, it seems that more in-depth studies are
required to understand whether or not they are disadvantaged in regard to these opportunities’

accessibility.

2.6.  Accessibility to Non-Work Opportunities

There is much concern regarding the individuals' ability to live in urban environments to
have effective access to the non-work opportunities which are needed for sustainable well-being
and full participation in society (Kwan et al., 2003; Scott & Horner, 2008). This is a noteworthy
issue as almost 78% of weekday trips and 90% of weekend trips are non-work-related, based on
the 2009 National Household Travel Survey. These statistics all show that accessibility to non-
work opportunities can be regarded as a “more important issue” in the mobility patterns of people

and their quality of life in comparison to what was imagined before.
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Therefore, researchers have recently considered non-work opportunities accessibility as an
equity indicator in the studies related to transportation justice evaluation (Gorden et al., 1988;
Polzin et al., 2001; Grengs, 2015); surprisingly, a limited number of works have investigated the
disparities existing in terms of access to many non-work opportunities in the context of U.S. (see:
Scott & Horner 2008; Grengs 2015). For instance, Scott and Horner (2008) probed the accessibility
to 34 different kinds of opportunities in seven counties of Louisville, Kentucky, and Indiana MSA
in order to understand if the design of these counties was in such that the locations of opportunities
would favor some specific socio-economic groups, as compared to others. The authors have
concluded that except for those who resided in rural areas, the groups which were conventionally
considered to be at the risk of being socially excluded had no special disadvantage in regard to
accessibility.

Grengs (2015), on the other hand, conducted a thorough study to describe a method for the
estimation of non-work accessibility in the Detroit Metropolitan Region, showing that the
community's less privileged social groups, which included low-income households, Hispanics,
African Americans, and households living in poverty, had advantages over their more privileged
counterparts regarding physical accessibility, particularly in terms of their access to convenience
stores, religious organizations, childcare facilities, and hospitals. Despite this, these vulnerable
groups were found to have less accessibility to supermarkets and shopping points. In addition, it
was argued that such vulnerable or underprivileged groups of the community had a large portion
of households with an extremely low accessibility level, due to their low vehicle ownership.

Further, in a more recent work done by Shin (2020a), the disparities existing in regard to
access to different types of opportunities were investigated in ethnic neighborhoods and then
compared to their wealthy white counterparts in the region of Los Angeles. The results showed
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that all different low-income ethnic neighborhoods had higher levels of access to jobs and non-
work opportunities, with the exception of access to parks/open spaces, as compared to wealthy
white neighborhoods. These studies show although they have been done in different U.S. contexts,
the findings have unanimously shown that the more vulnerable groups did have no less access
to most opportunities in comparison to their less vulnerable counterparts, contrary to theoretical
expectations.

As discussed, most studies concerned with access to different opportunities have
concentrated on minorities. However, the immigrant neighborhood's accessibility to opportunities
has not been the subject of adequate research. It should also be added some prior works have only
focused on access to one single type of opportunity in general in such neighborhoods (see: Wang,
2007; Wanga, L., & Roisman, 2011; Pis, 2020). In other words, although the theoretical analysis
of access to the non-work opportunities of immigrant neighborhoods has been conducted in recent
years, empirical works have confined their attention to a few subjects only, including Supplemental
Nutrition Assistance Program (SNAP), and retail. Hence, from a social equity standpoint, as there
exists a lack of research in assessing social equity in terms of immigrants’ ability to access a wide
range of non-work amenities, measures must account for it. Therefore, in the subsections that
follow, the study investigates the definition as well as disparities existing regarding access to wide-

ranging non-work destinations.

2.6.1. Access to Schools
Compulsory education can be regarded as an essential “driving force” necessary for
societal development (Guo et al., 2019). When considered at the level of the individual, education

can contribute to labor market performance (Zhang et al., 2002), welfare gain (Oreopoulos, 2006),

19



better income (Acemoglu & Angrist, 2000), distribution of wage (Brunello et al., 2009), allocative
efficiency (Yang, 2004), and health conditions (Albouy et al., 2009). Therefore, analysis of the
neighborhood spatial accessibility to school based on a certain distance is of importance in
geography literature; this is since the following commuting to work, commuting to school can be

considered as the users' second most significant travel motivation within each city.

Access to schools at different education levels has been investigated by different
researchers in a wide range of contexts (Talen 2001; Dunne 2007; Fransen et al., 2015; Gao et al.,
2016; Ye et al., 2018). The previous works have concentrated on diverse concepts of school
accessibility, showing that their patterns differ depending on the research contexts investigated.
For example, Truelove (1993) found no significant correlations between the schools’ distributions
and access to social groups within a radius of 2km in Toronto. Talen (2001), on the other hand,
has provided the argument that there is considerable inequity in regard to the access to elementary
schools in regions located in West Virginia; despite this, there was an inconclusive relationship
between socio-economic attributes of neighborhoods and school access. The study was done by
Williams and Wang (2014) showed that there was unequal access to high school in Louisiana’s
urban areas: African American students were found to have poorer accessibility and hence, weak
academic performance. Some studies have also suggested that lower socioeconomic status may be
subject to marginalization in having access to schools at different levels (Ye et al., 2018).

The review of all published works related to accessibility to school reveals that much has
been done regarding geography and race. However, to the best of our knowledge, surprisingly, no
previous work has investigated the school accessibility of immigrant neighborhoods in the U.S.
context, whereas immigrant children cover almost ten percent of the school-age population in the

U.S., with some metropolitan areas with two to three times more immigrants in comparison to the
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national average (Lollock, 2001). This reveals the importance of filling the research gap existing

in regard to accessibility to the school of the specific societal settings in which immigrants reside.

2.6.2. Access to Stores Accepting Supplemental Nutrition Assistance Program

According to the information provided from the United States Department of Agriculture,
in 2008, one in seven US households had the experience of food insecurity (USDA Economic
Research Service, 2015), which could be referred to as the uncertainty about having enough food
to meet all household members' needs due to inadequate money or other resources. Food insecurity
disproportionately affects low-income, African American and Hispanic households in a
disproportionate manner, as well as immigrant and refugee households, especially in the first years
of their arrival to the US (Hadley et al., 2007; Chilton et al., 2009; Dharod et al., 2012). Many
recent studies show that food insecurity can lead to higher risks of such health problems as obesity
and diabetes, as well as cardiovascular diseases (Darmon et al., 2002; Edelstein et al., 1997,
Epstein et al., 2001; Larsen & Gilliand, 2008; Zenk et al., 2005; Dajun & Fahui, 2011). Therefore,
having access to healthy food options which would be affordable is essential for such groups'
health and wellbeing.

To help fill the gap existing in the accessibility to secure food, the U.S. government
developed the largest component of the U.S. Farm Bill, the Supplemental Nutrition Assistance
Program (previously known as food stamps). This program was intended to provide Supplemental
Nutrition Assistance Program (SNAP) participants with access to a large number of grocery
options at competitive prices, thus decreasing the need to travel to lower-priced retailers in other
neighborhoods and mitigating the potentially reducing differences existing in food costs in such

neighborhoods in the course of time (Cohen, 2019). To get eligibility for participating in the SNAP
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program, retailers should provide several staple foods, and the majority of their sales should be
obtained from these items (USDA Food and Nutrition Service, n.d., 2019a). Individuals who had
enrolled in SNAP also can get their benefits on any food item, with some exceptions, including
the prepared hot foods and alcohol (USDA Food and Nutrition Service, n.d., 2019b).

The decision for participation in SNAP is mainly dependent on the financial needs of the
participants involved. Therefore, it is not surprising that households who are below 51% of the
poverty level have a participation rate twice as much as that of the households above poverty
(Cohen, 2019). However, financial need is not considered as only one factor for participation in
SNAP. Even if people have a financial need for SNAP, their participation may be impeded by
different obstacles; these include the time and effort which are required to apply and recertify,
language as well as literacy limitations, poor customer service at SNAP centers, insufficient
information regarding eligibility or benefits, fear of the interaction with government agencies, or
the perceived stigma of making use of public benefits (Cunnyngham, 2018; Davis et al., 2019).

One of the negative aspects of this program is, however, that communities having large
pockets of immigrants have low program access. In other words, federal immigration policies may
decrease SNAP participation more among eligible foreign-born residents, thus leading to some
disproportionate economic impacts and health problems among immigrants (US Dept of
Agriculture, 2016). One of the negative aspects of this program is, however, that communities
having large pockets of immigrants have low program access. In other words, federal immigration
policies may decrease SNAP participation more among eligible foreign-born residents, thus
leading to some disproportionate economic impacts and health problems among immigrants.
Qualified immigrants for SNAP only include lawful permanent residents (LPRs) and certain other
legal immigrants, whereas nonqualified ones include unauthorized immigrants as well as legal

22



temporary immigrants. Qualified immigrants can be eligible following their first five years of
qualified status. Despite this, there are some generous policies for immigrant children. Qualified
immigrant children can be eligible for federally funded SNAP even in their first five years of
qualified status (Urban Institute, 2012).

While SNAP benefits can provide struggling households with a crucial means to purchase
food, despite the increased purchasing power, spatial accessibility to affordable, healthy food
stores is not the same for all neighborhoods. Shannon and Harvey (2013) applied aerial
interpolation through mapping the SNAP access and SNAP inflow and outflow data at the zip-
code level. The obtained r results revealed that North Minneapolis and other areas, which were
located a short distance from Downtown Minneapolis and St. Paul had higher access to SNAP
stores. Meanwhile, another case study by Shannon (2014) showed that SNAP participants
commonly traveled out of the neighborhood for shopping. For those who did not have vehicle
access, shopping accessibility could be realized through public transportation and vehicles, which
had been borrowed from friends and family, though with a remarkable opportunity cost in regard
to the duration and timing of trips. The present research also showed that among the participants,
Hmong immigrants (3.5 km) participants made use of food sources almost twice far from home,
in comparison to their African American (2.4 km) and Latino (1.2 km) counterparts. In another
study carried out in the Twin Cities Metropolitan, Caspi et al. (2016) showed that census tracts
with the most proportion of minority residents and some foreign-born groups had shorter access
to SNAP and food shelves. A review of the studies shows different results from the level of spatial
accessibility of immigrant neighborhoods to the SNAP stores. Therefore, more studies are needed

for additional research into this line of inquiry.
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2.6.3. Access to Entertainments and Leisure

Entertainment buildings, as well as recreational facilities, can be regarded as some of the
most important and iconic features of any city. They serve as a source of pride and a hallmark for
the quality of life offered to residents (Manica, 2019). Considering the cases of the opera (Brook,
2013), museums and art galleries (Brook, 2016), as well as recreational sites (Abercrombie et al.,
2008) show that access to art and sports venues serves an important role in helping to explain the
art and sports interests of residents. Therefore, currently, the entertainment and recreational
facilities have become very important, turning into a new issue effective on sustainable urban
planning. Given the growing importance of this topic, some previous research studies have probed
the economic effect of accessibility to these facilities in both cities and neighborhoods (Mitchell,

1993; Saayman & Saayman, 2006; Moscardo, 2007; Gibson et al., 2010; Kostopoulou et al., 2013).

Meanwhile, some other works have focused on accessibility to entertainment based on
location. For example, some scholars have focused on disadvantaged neighborhoods and explained
these neighborhoods suffer from lower access to recreational facilities, museums, and cultural
facilities (Blumenberg, 2004; Houston et al., 2004; Apparicio & Seguin, 2006). Despite this, in
another research study, Khan (2020) applied a regression model in order to evaluate the access to
recreation as well as entertainment facilities in metro and non-metro areas. The conclusion was
that the possibility of walking access to recreation facilities was higher for those who lived in the

metro area, as compared to those living in the non-metro ones.

Another line of research is related to the accessibility of different population groups or
racial groups to entertainment facilities. In other words, these works have investigated how
population groups may have diverse levels of access to entertainment (Church et al., 2000; Casas
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etal., 2001; Paez et al., 2010; Lucas, 2012; Boarnet et al., 2016). Some of these works have broadly
investigated the socioeconomic disparities in regard to access to leisure or entertainment
opportunities of minorities (Apparicio & Séguin, 2006; Scott & Horner, 2008; Shin, 2020a). In
one of these studies in 2020a, Shin showed that all different types of low-income ethnic
neighborhoods had higher levels of access to entertainment as compared to their affluent white
counterparts in Los Angles. In regard to other entertainment amenities, Shin (2020b) has also
argued that art festivals are remarkably less accessible for the areas with a large number of Black
and Hispanic residents, in addition to neighborhoods having a good number of elderly residents in
Chicago. It has also been explained by this researcher that art festivals are even less accessible
than museums and art galleries for ethnic minority neighborhoods and those having a large number
of the elderly. While these works give some general insights into the entertainment facilities'
accessibility, the immigrant neighborhoods' spatial accessibility to entertainment facilities has
been mostly ignored in the prior works. This highlights a clear need for additional research into

this line of inquiry.

2.6.4. Access to Retails

Retail can be regarded as the second-largest industry group in small businesses existing in
the U.S., employing 14% of the sector’s entrepreneurs and 25% of its paid employees (Rauch,
1997). The independent retail stores are relatively quite small; therefore, they do not need much
land for store sitting and parking space. Further, their initial establishment costs are not as high as
those devoted to large chain supermarkets. Such advantages may make it possible for independent
retailers to locate their shops in or near other retail establishments located in the neighborhoods,
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particularly the ones which are associated with their niche market, like bookstores, coffee shops,
and neighborhood shopping centers. Apart from selling products and providing services, retail
shops also play different roles in the neighborhood (Kim & Park, 2020). Residents living in “desert
areas” or those not having ready access to essential retail shops like cloth, food, banking, and books
(Walker et al., 2010; Neuman & Moland, 2016; Hegerty, 2016); often pay higher prices for lower
selection; even in some cases, for lower quality products (Sooman et al., 1993; Chung & Myers
2005).

Because of the retail importance, more attention has been given recently by geographers
and planners to the changes occurring in the residents' access to such urban opportunities. The
majority of the existing works on retail accessibility have been concentrated on the issue of
accessibility based on the socio-economic characteristic of the neighborhood. For instance, it has
been shown by Zenk et al. (2005) and Alwitt & Donley (1997) that lower-income ZIP codes have
less access to shopping opportunities and different retailers (including banks and supermarkets).
Further, Powell et al. (2007) investigated accessibility to four different kinds of stores: chain
supermarkets, non-chain supermarkets, grocery stores, and convenience stores. The authors found
that low-income neighborhoods had less access to chain supermarkets and more non-chain grocery
stores. Similar findings have also been reported by Morland et al. (2002), Sloane et al. (2003),
Moore and Diez Roux (2006), and Wang et al. (2007).

In addition, a few research studies have shown that minority neighborhoods have less retail
accessibility; in comparison with the White ones (Alwitt & Donley, 1997; Shaffer, 2002; Zenk et
al., 2005). Based on a case study of 10 counties in the Atlanta region, Dunkley et al. (2004) showed
that predominantly black, upper-income census tracts had less accessibility to some specific retail
shops in comparison to comparable white tracts. Furthermore, Moreland et al. (2002) showed that

26



mainly non-Hispanic white neighborhoods had on average, four times more retails; in comparison
to the mainly non-Hispanic black neighborhoods according to the investigation of census tracts
obtained from four U.S. states. In the literature concerned with access to retail shops, therefore,
immigrant neighborhoods' accessibility has not been much investigated.

According to the literature related to acculturation, to the best of our knowledge, only two
small-scale studies have been previously conducted on immigrant accessibility to retail shops.
According to a case study of Hispanic and Chinese immigrant neighborhoods, Osypuk et al. (2009)
showed that immigrant enclave neighborhoods had good access to retail in general but lacked
access to recreational exercise facilities. In yet another study by Chatman (2014), the author
concluded that levels of accessibility to retail opportunities for residents of the most
ethnic/immigrant enclaves were high. These results can be due to the concentration of ethnic retail

opportunities in these ethnic enclaves.

2.6.5. Access to Post Offices

Since the late 1990s, owing to the development of geographical information systems
(GIS), some new studies have analyzed the accessibility of urban services for those populations
living in neighborhoods (Witten et al., 2003). While one characteristic of such analyses is that they
have considered the wide variety of private businesses and public services accessibility in their
studies (see: British Banking Association, 2017; Kiran et al., 2020; Langford et al., 2020), one of
the issues not much addressed is the accessibility to post office. Meanwhile, given the wide
application of the Internet and the presence of online shops, there has been a rise in the number of

customers who visit post offices regularly (Mercier et al. 2020).
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The postal sector market has been fully open since 1971 in the U.S. While a large number
of companies have been authorized by the national government to be postal operators, the United
States Postal Service (USPS) is still regarded as the most well-known company in the country.
USPS, as an independent agency of the executive branch of the United States federal government,
has responsibility for providing postal services, which include its insular areas and associated
states. The USPS has some kind of monopoly on "letter” delivery within the United States and
operates under a universal service obligation (USO), both of which are defined across a wide set
of legal mandates making it obligatory to offer uniform prices and quality in the whole service
area (United States Postal Service, 2007). Therefore, accessibility to such a postal network is
unique, making it difficult to compare it to that of other kinds of public services.

Among the limited studies addressing this issue, Scott and Horner (2008) investigated a
detailed study by employing the case study of seven counties of Louisville, Kentucky- Indiana
MSA. It was revealed that, unexpectedly, four out of five underprivileged socioeconomic groups
did not experience the accessibility disadvantage in reaching post offices. In a more recent work
carried out by Mercier et al. (2020), it was highlighted that those areas having the highest
population densities benefited from the better accessibility of postal services. Further, the lower
accessibility levels for 9% of the population could be explained mostly according to these areas'
classification and/or the low density of inhabitants owing to the presence of agricultural land.
While these studies have given more insights into accessibility to post offices, to the best of our
knowledge, the immigrant neighborhood's accessibility to post offices has not been well
investigated. Therefore, it is necessary to investigate the accessibility of the specific societal

settings to immigrants residing for such a service.
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2.6.6. Access to Parks

Neighborhood parks can be regarded as an important but underutilized resource in the U.S.
(Zhang et al., 2011). Parks within the built environment, particularly the non-private ones which
have free access, are considered as the key components of community and neighborhood
infrastructure, providing opportunities for physical activity, space for social gatherings and
community events, as well as exposure to nature and conferring some physical, social and
psychological benefits (Bedimo et al., 2005; Weiss et al., 2011; Schroeder et al., 2019). Further,
urban green spaces provide cities and their residents with ecosystem services supporting human
well-being (Flocks et al., 2011), sustainability (Jennings et al., 2016), and resilience (Wolch et al.,
2014).

Thus, due to advantages provided for the residents’ life, a large number of studies have
well documented the existence of disparities in terms of access to parks according to ethnicities
(Zhou & Kim, 2013; Hughey et al., 2016; Nesbitt et al., 2019), in addition to other socio-
demographic characteristics such as age (Kabisch & Haase, 2014; Gupta et al., 2016; Loukaitou-
Sideris et al., 2016), religions (Comber et al., 2008), and incomes (Pham et al., 2012; Astell-Burt
et al., 2014). The evidence of disparities in these studies has not been uniform, however (Martin
et al., 2005). One study has documented that low- and middle-income neighborhoods have
remarkably inferior access to resources of parks in comparison to the higher-income areas (Powell
et al., 2004). Another, using the data obtained from Los Angeles, found the lowest level of park
accessibility in the areas with the concentrations of low-income residents (Wolch et al., 2005).
This study also showed that areas with more African Americans, Latinos, and Asians in the city
had lower rates of park access, in comparison to the predominantly white ones. Similar findings
have also been reported by Wolch et al. (2014).
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Meanwhile, other studies have shown no differences in park availability in low, medium,
and high-income neighborhoods or those of varying racial composition (Nicholls, 2001; Gilliland
et al., 2006). Also, higher accessibility to parks, trails, or green spaces in low-income and high
minority areas has been shown either in these types of studies, in comparison to higher-income
and white areas (Sister et al., 2010; Vaughan et al., 2013). For instance, Maroko and colleagues
(2009) showed that in New York City, minority and lower socioeconomic groups had higher
spatial access to parks and recreation facilities than their white counterparts. Given the growing
number of studies that have focused on potential access to park, the accessibility of immigrant
neighborhoods to parks still remain under-researched in the U.S. In other words, no attention has
been paid to show how access might be different according to the immigrant status of
neighborhoods. Therefore, additional research should be conducted to pursue this line of inquiry

in the context of immigrant neighborhoods.

2.7.  Summary

In this chapter, some definitions related to immigrant ethnic neighborhoods and
accessibility in regard to non-work amenities were presented. The review of the related literature
showed that an ethnic/immigrant neighborhood could be regarded as a fundamental social space
for the immigrants’ social interaction and social integration. It offers different resources for
immigrants to meet their essential needs. From a transportation point of view, one of the needs of
each immigrant living in an ethnic neighborhood is the relative ease by which locations of activities
such as work, shopping, etc. can be accessible to immigrants from their neighborhoods. While
considerable literature has investigated the accessibility to work for immigrants, the previous

works show that their accessibility to non-work opportunities has been only recently considered in
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the investigation. Meanwhile, the non-work opportunities availability and access can be regarded
as one neighborhood characteristic with the potential to influence the immigrants' wellbeing and
promote the development of suitable human settlements. Therefore, a thorough analysis of the
accessibility to diverse non-work opportunities in immigrant neighborhoods can contribute to
illuminating and empirically demonstrating the ways by which immigrant neighborhoods can act.
Because of its importance and in order to improve our understanding of disparities existing in
diverse respects, seven non-work amenities including 1) SNAP, 2) retail, 3) school, 4) post office,
5) park, and 6) entertainment and recreation facilities were considered in this chapter for in-depth

analysis and further research in the rest of the dissertation.
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3. Research Design and Methodology

3.1.Introduction
This chapter is concerned with the data and methods used to analyze accessibility to non-
work opportunities for immigrant neighborhoods in Hennepin and Ramsey counties. The structure
is laid out as follows. The case study is first introduced. Then, the different data sources considered
in this study and immigrant neighborhoods' definitions are introduced. Finally, two different

measures used to assess non-work opportunities are presented.

3.2.Study Area

The empirical studies investigating disparities in accessibility to non-work opportunities of
immigrant neighborhoods have been done in Minnesota, a metropolitan area of almost 5.7 million
people (Census Bureau, 2020). In recent decades, Minnesota has turned into an important
immigration destination due to the immigration wave to the U.S. From 1990 onwards, there has
been a dramatic increase in the immigrant population of Minnesota, with a rise of 300%. In 1990,
immigrants included 2.6% of the population of the state, but by 2020 the proportion is 8.5%. It is
even higher in the metro area: 3.8% in 1990, in comparison to 10.5% in 2020 (--------- , 2021).
According to the Minnesota State Demographic Center (2018), this change can be attributed to
large populations of immigrants from Mexico (about 64,500); Somalia (33,500); India (30,200);
Laos, including Hmong (24,400); Vietnam (18,600); China, excluding Hong Kong and Taiwan
(18,600); Ethiopia (21,900); and Thailand, including Hmong (18,500) who have come to
Minneapolis- St. Paul in the recent decades (US Census Bureau, 2000).

The state currently includes 226,546 women, 210,832 men, and 46,814 children of

immigrants and foreign-born individuals, covering almost one in ten Minnesotans (-------- , 2020).
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Based on the census data (2020), more than 80% of immigrants in Minnesota are at the working
age, in comparison to only 60% of the native-born population of the state.

The study area considered in the present research is the two-county metro area of
Minneapolis-St. Paul, USA (hereafter referred to as the Twin Cities area). The two counties which
are represented include Hennepin and Ramsey (Fig. 1); these are in eastern Minnesota near the
Wisconsin border. Hennepin and Ramsey are chosen as they had almost one-third of the total
population of immigrants throughout the state. From a demographic point of view, 13.9% and
15.8% of Hennepin and Ramsey Counties residents, respectively, were born outside the US; this
is slightly higher than the national average of 13.7%.

Figure 1. Study area consisting of two counties of Hennepin and Ramsey
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3.3. Defining the Immigrant Neighborhood

Neighborhoods could be defined according to a particular demographic or in terms of the
housing type. Further, neighborhoods might be defined according to the homogeneity in the
population (Flowerdew et al., 2008). Evidently, the neighborhood’s determination for empirical
purposes may be different. In this research, the neighborhood is defined based on the immigrant
population. Unfortunately, most of the research conducted on immigrant neighborhoods has
examined the immigrant neighborhoods of big cities such as Los Angeles, Seattle, New York, etc.,
which all have substantially larger immigrant populations than the Twin Cities. As the case study
of the present research could be assigned to the category of medium-sized cities from the
perspective of the immigrant population, the distribution-based categories method developed by
Osypuk (2009) was used to create immigrant neighborhoods. According to this method, immigrant
settlements are classified into four equal groups or quartiles based on immigrant percentages.

Quiartiles are classified as follows:

- First, the ordering of the neighborhoods of this case study was done based on their
immigrant population, ranging from the lowest to highest percentage.

- Then, the median of the immigrant population was obtained and called the second quartile
Q2. At Q2, the ordered data set was split into two halves.

- The lower and upper quartile, Q1 and Q3, refer to the median of the lower and upper half
of the data. Based on this, the neighborhoods could be classified into four equal groups.
Distribution-based categories can be regarded as a commonly used approach when there is

no priori theory available for the justification of a particular threshold or cutoff. It makes no
assumptions regarding linearity, thus providing a clear and intuitive interpretation (Osypuk, 2009).

In the present research, neighborhoods in the first and second quartiles were defined as native-
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born. These neighborhoods, for the most part, have an immigrant population that is below 10%.
The neighborhoods located in the third quartile were defined as mixed. Neighborhoods in the 4th
quartile, those with the largest proportions of immigrants, are defined as immigrant/foreign-born.

| also classified the immigrant, native, and mixed neighborhoods into three categories
according to the median household income. The income variable could be defined according to the
median household income of each neighborhood. Separate income categories were developed for
the representation of the low income, middle income, and high income. This category was used to
find if the accessibility of the immigrant neighborhoods differed according to their income or not.

In this classification, none of the immigrant and mixed neighborhoods were classified in
the high-income category. These two neighborhood types formed only two categories of low-
income and middle-income. Therefore, the final seven types of neighborhoods based on their
median household income include (1) low-income immigrant neighborhoods; (2) middle-income
immigrant neighborhoods; (3) low-income mixed neighborhoods; (4) middle-income mixed
neighborhoods; (5) low-income native neighborhoods; (6) middle- income native neighborhoods;

(7) high-income native neighborhoods (reference category).

3.4. Data Sets

The data sets used in this study were derived from different sources. All these data were
checked and cleaned for accuracy. Then, each of them was geocoded using the Geographic
Information Systems software. | obtained seven data sets for different non-work opportunities,

neighborhoods and suburbs boundaries, and bus routes, as listed below:
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3.4.1. Supplemental Nutrition Assistance Program Vendors

The present research obtained data of food vendors that accepted the Supplemental
Nutrition Assistance Program (SNAP) from the U.S. Department of Agriculture for the fiscal year
2020 (October 2019 to September 2020). The number of Minnesota residents participating in the
SNAP during this time was 451,755 in September 2020; so, there was an increase of 12.7% in
contrast to the number of them in September 2019, which was 400,877 (The Center Square, 2021).
In Minnesota, client enrollment and benefit disbursement are handled by the state’s Department of
Human Services (DHS). The U.S. Department of Agriculture (USDA) is in charge of enrolling
food vendors, supervising the benefits reimbursement (USDA Report, 2009). Therefore, given the
focus of this study, the collection of data on vendor locations was done from USDA for two
counties that surrounded Minneapolis and St. Paul, Minnesota.

According to the data, there are 13 different classifications of stores in the SNAP vendors
list. Table 2 summarizes SNAP benefit usage all over Hennepin and Ramsey County. Identifying
SNAP stores in the given sample was according to each vendor’s zip code—based lists, latitude,
and longitude; these were geocoded by applying the Geographic Information Systems software,
ArcGIS Pro 2.3. A total of 1347 “SNAP vendors” were identified in the study area. From these,
861 and 486 stores were, respectively, located in Hennepin and Ramsey counties. Further, from
1347 stores that were present in both counties at the end of 2020, over half (764) could be assigned
into two categories: combination grocery store/other and convenience stores. Based on general
definitions that have been provided by the USDA, the first category relates to stores selling food
along with non-food items; these include gas stations and dollar stores. Convenience stores provide

a limited range of processed foods, canned goods, and packaged meats (Shannon, 2014).
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Superstores and supercenters, which have been combined in the USDA’s definitions, in
addition to large grocery stores, cover 11.14% of total vendors. According to the USDA Benefit
Redemption Division and personal communication (2012), such large chains can be regarded as

the primary site at which the benefits of SNAP are used.

Table 2. Types of SNAP in Hennepin and Ramsey Counties

County
Types of SNAP Hennepin Ramsey Total
large Grocerv Store 30 13 43
Combination Grocery/Other 148 71 219
Convenience Store 341 204 545
Delivery Route 3 2 5
Farmers' Market 36 11 47
Food Buying Co-op 1 0 1
Fruits/Veg Specialty 3 7 10
Large Grocery Store 22 21 43
Meat/Poultry Specialty 11 - 15
Medum Grocery Store 75 52 127
Small Grocery Store 53 39 92
Super Store 70 27 97
Supermarket 68 35 103
Total 861 486 1347

Source: US Department of Agriculture, 2020

3.4.2. School
| used 2020 data from the Minnesota Department of Education (MDE) to identify all
schools located in Hennepin and Ramsey Counties. In total, 1215 schools were considered for the

analysis. Of these, 778 were in Hennepin, and around 437 were in Ramsey County.
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All children in Minnesota, according to the law, should attend school for the duration
prescribed, based on the Minnesota compulsory education laws (2016). To put it in another way,
in Minnesota, all children are required to go to elementary school and middle school. However,
this law is not for public or private education only; it generally includes homeschooled students as
well (Choi, 2021). Given this law, I included schools as two categories of elementary and middle
schools (n=778) and high schools (n=437). Geocoding of all 2020 MDE schools’ databases was
done by considering school addresses, latitude, and longitude, as provided in the relevant school

directory.

3.4.3. Parks

Measurement of spatial access to parks was done by applying data related to the location
of the park. These were obtained from the Parks and Trails Council of Minnesota. The data set
could be regarded as a comprehensive data set employed by the Parks and Trails Department in
order to give information on Minnesota park’s condition. of the data indicates 835 parks located
in Hennepin and Ramsey counties. Of these, 103 were in Minneapolis, and 78 were in Saint Paul.
All parks' GIS shapefile in the study area were also obtained from the Minnesota Department of
Natural Resource (MN DNR). After creating a final dataset of the parks, I carried out on-site audits
to investigate the number of the small-sized and less famous parks in these two counties; the

purpose was to find out if those very small size parks are publicly accessible or not.

3.4.5. Post Office
The collection of the post office dataset was done from United States Postal Service

(USPS) Locator. The data was restricted to the post offices, Self-Service Kiosks, and Collection
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Boxes. So, goposts, village post offices, contract postal units, and national retailers were excluded
from the dataset. Then identification of 491 “post offices” was done in the study area. From 491
post offices located in both counties, 371 belonged to Hennepin County, and 120 were assigned to
Ramsey. Post offices were geocoded by addresses and zip codes, which is regarded as an
appropriate resolution extensively used in access to post office studies (e.g., Knnap & Hardwick,

2000).

3.4.6. Entertainment

| obtained an entertainment and recreation dataset from the 2018 LEHD. The entertainment
and recreation cluster were defined according to industries from the North American Industry
Classification System (NAICS) code of 71. This group was selected to cover the range of industries
that had direct involvement in entertainment and recreation, these included museums, historical
sites, golf courses, bowling centers, and so on. Industries related to the consumption of art, like
bookstores, recorded music stores, and radio and TV broadcasting were purposely excluded. To
the best of my knowledge, the collections related to the entertainment and recreation industry’s
locations in LEHD are the only data that is available at the neighborhood level on a nationwide
scale. By making use of this data, 930 entertainment and recreation industries in two counties were
geocoded. Of 930, 674 were located in Hennepin County, and the balance was located in Ramsey

County.
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3.4.7. Retall

The data relating to retail was obtained from the 2018 LEHD fiscal year. In the present
study, retail was defined in terms of those stores selling goods and services to their customers. |
also conceptualize access to retail as the ability to get the required household-related services in
the neighborhood. The retail cluster was defined according to the industries from the NAICS code
of 44-45. This group was selected in order to cover the whole range of industries that were involved
in retail directly, these included clothing stores, furniture stores, bookstores, electronic shopping,
and many others. By employing such data, the resulting geocoded sample consisted of 3,009 retail
industries in both Hennepin and Ramsey Counties. 1,992 of the retails were geocoded in Hennepin

County, and 1,007 were located in Ramsey County.

3.4.8. Neighborhoods Dataset

The TIGER/Line Shapefiles of the U.S. Census Bureau were used to define the counties,
their suburbs, and neighborhoods boundaries. The TIGER/Line Shapefiles are known as the fully
supported, core geographic product. They are considered as an extract of the selected geographic
and cartographic information from the U.S. Census Bureau's Master Address File / Topologically
Integrated Geographic Encoding and Referencing (MAF/TIGER) Database (MTDB)

(www.arcgis.com). Minneapolis and Saint Paul were classified into 87 and 17 neighborhoods,

respectively, according to TIGER Shapefiles. Hennepin and Ramsey Counties also had 46 and 19
suburbs, respectively. Figure 2 shows the boundary of two counties' suburbs with Twin Cities

neighborhoods.
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Figure 2. Boundary of Two Counties Suburbs and Twin Cities Neighborhoods
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3.4.9. Road’s Dataset
The 2019 TIGER/Line Shapefiles for road networks were applied for Hennepin and

Ramsey counties. Each of these road datasets was downloaded based on the county considered.

3.5. Measures of Access to Non-Work Opportunities

In transportation planning, there has been a paradigm shift from mobility-oriented analysis
(evaluating transport system performance according to the quantity as well as the quality of
physical travel) to accessibility-based analysis (considering a wider range of effects and options)

(Litman, 2010). It has been revealed by Talen and Anselin (1998) that the accessibility measure
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choice is very important as, with a given set of data, accessibility could vary according to the
indicator applied. Consequently, according to some researchers, applying only one measure of
accessibility may lead to a weak description of accessibility to a particular service in a given
population. Further, the use of multiple measures makes it possible to well describe the whole
complexity of the accessibility of a population to a given service. Due to such advantages, different
measures could be used in the analysis of accessibility. So, according to the recommendation made
by the previous studies (Horner & Murray, 2004; Paez & Scott, 2005), | used two major types of

accessibility measures in this study.

3.5.1. Cumulative-Based Measure

The first uses of cumulative opportunity relate to the work done by Wachs and Kumagai
(1973). A measure of cumulative opportunity can be applied for the estimation of accessibility in
regard to the number of opportunities that could be accessed from the residential places of people.
Such a measure was selected since no exploration has yet been provided to show how many
transport equity appraisals which are based on this metric have sensitivity to the methodological
choices, in terms of both spatial scales and zoning schemes of accessibility modeling. In addition,
this metric is known as one of the most common ones employed by transport agencies in North
America as well as Europe for the comparison of the advantages of transportation investments and
evaluation of their social effects. In the majority of cases, those agencies employ a single time
threshold varying from 2 to 60 minutes (Boisjoly & EI-Geneidy, 2017). Among the advantages of
such an accessibility measure, no need for prior information about travel behavior can be noted,;
further, it is inexpensive to estimate from a computational point of view, and it yields results that

can be easily communicated to policymakers as well as stakeholders (Vickerman, 1974; Wachs &
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Kumagai, 1973). Based on this approach, the number of potential opportunities which can be
accessed within a predetermined travel time is counted. By applying travel-time thresholds,
accessibility across different opportunity types can be easily compared. Overall, the cumulative

accessibility measure includes the following components, as shown in (1).

1)

« Ai indicates accessibility which is measured at point i to the potential activity in zone j
o Aj stands for the opportunities in the zone j
o Bj represents a binary value equal to 1 if the zone j is in the predetermined threshold;

otherwise, it is 0.

As an example, such a measure can led to identifying the number of entertainment
opportunities that are located around the residential location i and within 400 meters (almost one-
quarter mile) of the network distance (zone j). This measure, however, does not consider the
facility size (attractiveness) or the cost involved in reaching it.

Despite this, it is widely applied in hedonic modeling to control neighborhood amenities access.

3.5.2. Gravity-Based Measure
As one other accessibility measure, the present research employs the gravity-based
accessibility indicator (Apparicio et al. 2008; P"aez et al. 2010). The gravity-based measure is one

of the most common accessibility measures used in literature; despite this, the cumulative
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opportunity may be more easily understood and interpreted by the public, planners, and
administrators. The idea underlying the gravity indicator is that the opportunities attractiveness
falls with raising the travel distance or time. This means that the closest opportunities are given
more value in comparison to those which are farther away. ‘Gravity’ models were initially
prepared for land use planning by Hansen (1959). Overall, the gravity accessibility measure

includes the following components, as shown in (2).

n
A; =) (W)* (&)
)
« Ai indicates the geographical accessibility of the individual i or individuals at the location
i (such as census tract i), or the centroid of a given area like a census tract or city.
e Wij indicates the number of opportunities and more generally, the number of opportunities
that can be found at the destination j.
o f(tij) is the impedance function measuring the journey distance between i and j.
According to this measure, accessibility can be improved as the provider points number is
increased; thus, when the capacity at a given provider location is increased, the distance to the

provider is decreased, or the travel friction is reduced.

3.6. Summary

In the present work, the neighborhood was considered as one analysis unit for the same
reason considered in the previous works regarding immigrant neighborhoods. The seven major
data sources used in the present work were obtained from the 2020 Census Bureau, US departments

of Agriculture, Minnesota departments of Natural Resource and Education, USPS data locator,
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Parks and Trails Council of Minnesota, and 2018 Longitudinal Employer-Household Dynamics
(LEHD). While the Census, LEHD, and parks dataset set were geocoded, some datasets, like those
used for schools, SNAP vendors, and post offices, were not included in the geographic information
system format. Thus, they were geocoded according to the street address, latitude longitude. The
TIGER/Line Shapefiles also was used to define neighborhood types according to their immigrant
makeup as well as median household income. The information related to all non-work

opportunities is briefly presented in Table 3.
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Table 3. Description of Opportunity Types

Opportunities Year Trip Purpose Definition Data Source
Parks 2020 Outdoor Exercise Local parks and recreation, regional parks Parks and Trails Council of
and recreation, beach parks, other open Minnesota &
space and recreation Minnesota Department of
Natural Resource (MNDNR)
Health Care 2018 Health Care Health Care and Social Assistance CensusBureau; LEHD
Organizations
Retail 2018 Shopping Retail/trade stores like clothing Census Bureau; LEHD
Entertainment 2018 Entertainment (e.g.,  Arts, Cinema, Entertainment & Recreation Census Bureau; LEHD
movies,
watch sports)
Schools 2020 School Commuting  Public and Private schools (elementary Minnesota Department of
through high schools) Education
SNAP Grocery 2020 Shopping Grocery stores that accept Supplemental U.S. Department of
Stores Nutrition Assistance Agriculture
Program (SNAP)
Post Office 2020 Service post offices, Self-Service Kiosks and USPS data Locator

Collection Boxes
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4. Results

4.1.Introduction
This chapter investigates accessibility to non-work opportunities by considering two
accessibility measures including cumulative-based, and gravity-based measures. The structure is
laid out as follows. The first and second sections of the chapter are concerned with the exploration
of the neighborhood characteristics across neighborhood types and spatial distribution,
respectively. The third section pertains to the results obtained by applying the measure of

cumulative. The results obtained by the Gravity-based measure are discussed in the last section.

4.2. Neighborhood Characteristics Across Neighborhood Types

Descriptive statistics can be seen in Table 4. | explored the frequency of each neighborhood
type, the mean values related to socio-economic characteristics, and the mean values belonging to
the number of private cars in each neighborhood type. It should be noted that although most of the
ethnic/immigrant neighborhoods belong to the category of low-income, they have the least
frequency (n=18) among the three low-income neighborhoods.

As is shown, all three low-income neighborhood types, regardless of their share of
immigrants, have an annual average median household income of about 54,000 USD. There is
much variation in the average median household income of middle-income neighborhoods. As is
shown, the average median household income of middle-income immigrant neighborhoods is
85,993 USD, whereas this is 84,048 USD for middle-income mixed neighborhoods. Further,
middle-income native-born neighborhoods have considerably the highest income level (86,955

USD) in comparison to the middle-income immigrants and mixed counterparts, respectively.
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Table 4. Descriptive Statistics by Neighborhood Type

Household
Neighborhood Type Income ($)
Low-income Foreign born 53,746
Middle-income Foreign born 85,933
Low-income mixed 53,711
Middle-income mixed 84,048
Low-income native 53,860
Middle-income native 86,955
High-income native 155,401
Entire study area 81,951

Households
without
automobile (%)
15.26

14.68

15.12

14.43

15

10.42

8.06

13.28
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Households with
automobiles (%6)
84.74

85.32

84.88

85.57

85

89.58

91.94

86.72

Total No. of
Neighborhoods
18

2

23

5

30

73

16

167



Table 4 also reports the average households’ percentage with no automobile and at least
one vehicle for each neighborhood type. Following the control for income, almost 84.74% of
households in low-income immigrant neighborhoods have at least one automobile; the study shows
that the figures are almost the same for low-income native-born and mixed neighborhoods, at about
85% and 84.88%, respectively. Out of all three low-income neighborhoods, immigrants with no
vehicle ownership have the highest percentage at about 15.26%. Among middle-income immigrant
neighborhoods, the vehicle ownership rate is 85.32%, while the figures for middle-income mixed
and native neighborhoods are approximately 85.57% and 89.58%, respectively. Therefore, no
specific difference can be seen regarding automobile ownership rates in middle-income immigrant

and mixed neighborhoods.

4.3.Exploratory Spatial Data Analysis

4.3.1. Visualizing Spatial Distribution of Neighborhood Types

Visual examination of the spatial distribution of each neighborhood type according to the
income and share of immigrants can be seen in Figures 3 and 4, respectively. In this analysis, high-
income white neighborhoods are regarded as “reference neighborhoods” (hereinafter denoted by
reference neighborhoods). As shown, the ethnic/immigrant neighborhoods' spatial distribution also
changes much in terms of the households' median income in the neighborhoods. All low-income
immigrant neighborhoods are located in Twin-Cities, especially close to the downtown of
Minneapolis as well as in the east of Saint Paul. On the contrary, middle-income immigrant

neighborhoods can be found in the suburbs of Hennepin County.
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Figure 3. Neighborhood Types based on the Median Household Income
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Figure 4. Neighborhood Types based on the Share of Immigrant Population
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Also, none of the immigrant neighborhoods are found in the suburbs of Ramsey County,
and these suburbs are divided into two categories of mixed and native-born neighborhoods. It also
should be noted that high-income native-born neighborhoods are spread out mostly in the suburbs
compared to the other neighborhood types. As can be seen in Figure 3, they are found mostly in
the west and south-west parts of Hennepin County. In the city of Minneapolis, there are only a
limited number of high-income native-born neighborhoods.

Also, according to Figure 4, racially mixed neighborhoods, interestingly, display more
spread-out patterns in Twin Cities when | compare them to their immigrant counterparts with a
similar economic status. In contrast, immigrant neighborhoods found near downtown Minneapolis
and east of Saint Paul, middle-income mixed neighborhoods are mostly in suburbanized areas in

Hennepin County, north of Minneapolis, as well as west and south-west of Saint Paul.

4.3.2. Visualization of Non-Work Opportunities

Visual examination of each non-work opportunity in Hennepin and Ramsey is shown in
Figures 5 to 12. As can be seen, disparities exist in regard to access to each opportunity. The
frequency of elementary and middle schools, as well as high schools, can be seen in Figures 5 and
6 (scaled 1: 400,000). Generally, elementary and middle schools have a higher frequency in both
counties, in comparison to high schools. Several neighborhoods show up with a higher frequency
of schools. These neighborhoods are mostly located in Minneapolis and Saint Paul.

A comprehensive descriptive review of elementary and middle, and high schools can be
seen in Table 5. The average of elementary and middle schools and high schools in all types of
neighborhoods is recorded to be 3.1 and 1.7, respectively. Also, there are relatively few suburbs

that do not show up any type of school (Min= 0).
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Figure 5. Disparities in Total No. of Elementary and Middle Schools
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Figure 6. Disparities in Total No. of High Schools
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Table 5. Descriptive Statistics of Each Non-Work Opportunities

Non-work Opportunity Type Mean Median Minimum Maximum
Elementary & Middle School 3.1 2 0 25
High School 1.7 1 0 15
Park 3.9 1 0 46
Retail 12.7 6 0 102
Food SNAP 8.1 4 0 66
Entertainment 3.9 2 0 33
Post Office 15 0 0 34

Standard
Deviation
4

25

7.2

17

115

5.7

3.6

The frequency of parks in both counties can be seen in figure 7. As can be seen in Figure

7, parks have been fairly clustered in Minneapolis, Saint Paul, and most of the suburbs in Ramsey

County. Based on Table 5, the frequency of parks in all types of neighborhoods ranges from the

minimum of zero to the maximum of 46, with the average being 3.9.

Figure 7. Disparities in Total No. of Parks
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The frequency of retail and SNAP vendors (scaled to 1:400,000) can be seen in Figures 8
and 9. Considering the total numbers of all retail shops, they were the second in terms of the highest
frequencies as compared to other types of non-work opportunities. The maximum number of retails
in all neighborhood types is 102, thus showing that some neighborhoods have great retail shops;

meanwhile, as shown in Table 5, there are neighborhoods with no retail shops (min=0).

Figure 8. Disparities in Total No. of Retails
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Further, all SNAP vendors in both counties can be seen in Figure 9. As expected, most
SNAP vendors concentrate in neighborhoods that are close to the downtown Twin Cities,
especially Minneapolis. Overall, the frequency of SNAP vendors varies from the minimum of zero

in some neighborhoods to the maximum of 66 in some others, with an average of 8.1.
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Figure 9. Disparities in Total No. of SNAP Vendors
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The existing disparities in the frequency of post offices can also be seen in Figure 10. As
shown in Table 5, the lowest number of post offices in some neighborhoods is zero, while the
highest is 34. Out of all seven non-work opportunities, post offices can be regarded as the only
opportunity with a median of zero. Further, it can be seen that the highest number of post offices

are located in neighborhoods that are near downtown Minneapolis.
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Figure 10. Disparities in Total No. of Post Offices
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On the other hand, in Figure 11, the frequency of entertainment, art, and recreation centers
in all types of neighborhoods are visualized. As shown in Table 5, entertainment, and recreation
opportunities vary from the minimum of zero in some types of neighborhoods to the maximum of
33, with the average being 3.9. Among all types of neighborhoods, there are only a few that have

zero entertainment, art, and recreation facilities.
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Figure 11. Disparities in Total No. of Entertainment, Art, and Recreation Centers
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Despite this, given that a noteworthy number of non-work opportunities are outside the
central business district, predicting relative access to the opportunities for each type of
neighborhood is still difficult. Therefore, the next part is concerned with exploring accessibility
measures by considering all factors that can determine opportunities access, including the
transportation networks' spatial distribution, location of non-work opportunities throughout the

region, and each neighborhood based on its immigrant share.

4.4.Cumulative Opportunity Measure
The present research is mainly concerned with discovering if immigrant neighborhoods

have inferior access to non-work opportunities compared to their native-born counterparts. The
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other concern of this thesis is understanding how these patterns may differ regarding different
types of neighborhoods based on income and opportunity. Thus, to reach these goals cumulative-
opportunity accessibility measures are used in this section. The cumulative measure of
accessibility is the simples measure of accessibility (Handy & Niemeier, 1997). This measure
creates the enumeration of different opportunities which are possible to reach at a particular

distance or travel time from one given location.

Totally, seven such measures were estimated for the present research by applying time
thresholds or bandwidths of two, five, 10, 15, 30, 45, and 60 minutes. These are the standard time
threshold that previous studies used in cumulative measures (see: Scott & Horner, 2008). The
lower time thresholds, which include two, five, 10, and 15 minutes, are considered for capturing
the opportunities number in a possible walking distance from a given centroid point in each
neighborhood. The 15, 30, 45, and 60-minute time thresholds are considered in order to get the

number of opportunities possible within driving.

The neighborhood accessibility average values were estimated for all of the seven non-
work opportunity types, as shown in Tables 6 to 9. Regarding measures of the cumulative
opportunity, by moving left to the right and from the smallest threshold (two minutes of walking)
to the largest one (60 minutes of driving), all values of accessibility in each of the considered
opportunity classes are increased considerably. As an example, for parks in Table 7, the results
reveal that regarding the two-minute walking, on average, 0.2 parks can be reached in a given low-
income immigrant neighborhood. Despite this, when there is an expansion of bandwidth to the
duration of 15 minutes of driving, almost 279 parks are reachable from each low-income

immigrant neighborhood.
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Also, Table 9 shows for 15-minute walking, on average, 2.5 SNAP vendors are reachable
from a middle-income immigrant neighborhood. However, when the bandwidth is expanded to be

15 minutes by driving a car, roughly 480 SNAP vendors are within that reach.
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Table 6. Average Values of Neighborhood Accessibility Computed for Entertainment and Post Office

Walking (Minute) Driving (Minute)

2 5 10 15 15 30 45 60
Art, Entertainment, Recreation
Low-income Foreign born 0.0 0.0 0.2 0.9 610.9 611.0 1339.3 2575.1
Low-income mixed 0.0 0.0 0.5 13 557.2 557.9 1049.0 2263.6
Low-income native born 0.0 0.1 0.5 11 611.0 611.0 1371.6 2616.5
Middle-income Foreign born 0.0 0.0 1.0 15 608.0 611.0 211.0 1864.0
Middle-income mixed 0.0 0.2 0.6 18 605.0 611.0 450.0 1826.2
Middle-income native born 0.0 01 0.4 0.8 605.7 611.0 1062.6 2377.8
High-income native born 0.0 0.1 0.5 0.6 128.9 452.1 601.9 611.0
Post Office
Low-income Foreign born 0.0 0.0 0.1 0.3 159.1 227.6 234.8 235.2
Low-income mixed 0.0 0.2 0.5 1.9 187.6 244.1 248.9 249.0
Low-income native born 0.0 0.1 0.3 0.7 153.0 225.0 232.2 232.4
Middle-income Foreign born 0.0 1.0 2.5 2.5 1145 2415 249.0 249.0
Middle-income mixed 0.0 0.2 1.2 2.0 151.6 239.2 248.6 249.0
Middle-income native born 0.0 0.1 0.2 0.3 127.5 220.6 247.6 249.0
High-income native born 0.0 0.0 0.0 0.1 55.9 197.8 2474 249.0
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Table 7. Average Values of Neighborhood Accessibility Computed for Parks

Walking (Minute)

Driving (Minute)

2 5 10 15 15 30 45 60
Park
Low-income Foreign born 0.2 0.2 0.3 04 278.8 584.2 612.5 612.9
Low-income mixed 0.0 01 0.4 1.0 304.9 636.3 648.9 649.0
Low-income native born 0.0 0.1 0.3 0.6 247.9 574.8 605.2 605.7
Middle-income Foreign born 0.0 0.0 0.0 0.5 235.5 605.5 649.0 649.0
Middle-income mixed 0.0 0.0 0.3 0.6 236.4 592.8 648.8 649.0
Middle-income native born 0.0 01 0.3 1.0 203.3 546.4 639.8 649.0
High-income native born 0.0 0.0 0.1 0.1 98.5 437.9 603.9 609.0
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Table 8. Average Values of Neighborhood Accessibility Computed for Schools

Walking (Minute)

Driving (Minute)

2 5 10 15 15 30 45 60
Elementary and Middle School
Low-income Foreign born 0.0 0.2 0.3 12 250.7 452.6 475.4 476.0
Low-income mixed 0.0 0.2 0.8 15 273.0 490.2 504.0 504.0
Low-income native born 0.0 0.2 0.5 0.7 207.2 445.6 470.1 470.4
Middle-income Foreign born 0.0 0.0 0.1 0.1 191.0 466.5 504.0 504.0
Middle-income mixed 0.0 0.0 0.2 14 216.6 466.6 504.0 504.0
Middle-income native born 0.0 0.1 0.3 0.9 179.5 426.7 497.0 504.0
High-income native born 0.0 0.1 0.3 0.3 90.4 346.8 394.2 404.0
High School
Low-income Foreign born 0.0 0.1 0.2 0.8 145.6 250.8 260.4 260.7
Low-income mixed 0.0 0.0 0.6 1.0 159.6 270.9 276.0 276.0
Low-income native born 0.0 0.0 0.1 0.3 119.5 2455 257.5 257.6
Middle-income Foreign born 0.0 0.0 0.5 1.0 107.0 257.0 276.0 276.0
Middle-income mixed 0.2 1.0 1.0 1.0 125.6 258.0 276.0 276.0
Middle-income native born 0.0 0.0 0.2 0.3 102.6 235.8 272.5 276.0
High-income native born 0.0 0.1 0.1 0.1 46.1 186.4 251.0 256.0
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Table 9. Average Values of Neighborhood Accessibility Computed for Retail and SNAP Vendors

Walking (Minute)

Driving (Minute)

2 5 10 15 15 30 45 60
Retail
Low-income Foreign born 0.0 0.2 1.0 3.1 942.7 1768.5 1876.3 1880.4
Low-income mixed 0.1 0.6 2.2 4.2 1045.5 1928.7 1989.7 1991.0
Low-income native born 0.1 0.5 11 2.3 816.5 1757.5 1856.2 1858.3
Middle-income Foreign born 0.0 0.0 0.5 1.0 730.0 1876.5 1991.0 1991.0
Middle-income mixed 0.2 0.4 0.8 3.2 861.2 1842.2 1987.8 1991.0
Middle-income native born 0.1 0.4 1.2 2.2 707.8 1682.4 1967.5 1991.0
High-income native born 0.0 0.0 0.3 0.8 384.3 1422.0 1861.1 1870.8
SNAP Vendors
Low-income Foreign born 0.1 0.2 2.2 5.6 643.4 1152.9 1193.0 1193.8
Low-income mixed 0.0 1.3 1.6 4.5 725.2 1245.0 1263.7 1264.0
Low-income native born 0.3 0.5 1.2 1.9 569.7 1131.2 1179.3 1179.7
Middle-income Foreign born 0.0 0.0 0.5 25 480.0 11915 1264.0 1264.0
Middle-income mixed 0.2 0.2 0.8 34 568.2 1185.2 1263.2 1264.0
Middle-income native born 0.0 0.0 0.4 1.6 457.1 1086.4 1250.3 1264.0
High-income native born 0.0 0.0 0.1 0.3 202.6 863.9 1146.3 1164.0
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Further, the table of schools (Table 8) reveals when there is the expansion of bandwidth to
a duration of 60 minutes of driving, on average, 504 elementary and middle schools are reachable
from a middle-income mixed neighborhood. All these results are precisely what should be
expected when the measure of cumulative opportunities is applied. These results are in agreement

with what has already been found by Shin (2020a) and Scott and Horner (2008).

The results of cumulative opportunity can also be applied to make the comparison of the
accessibility of each type of neighborhood with reference and based on the type of opportunity.
As shown in Tables 6 to 9, from 2 to 15 minutes of walking, both low-income and middle-income
immigrant neighborhoods have a higher level of accessibility to almost all opportunities compared
to the reference neighborhood. For example, among all types of opportunity, retail, and park access
levels are considerably higher than those related to post office and high school for all neighborhood
types.

In the next step of cumulative measure, for further analysis, the accessibility ratio of each
immigrant, mixed and native-born neighborhood type to the reference neighborhoods was
estimated based on the time threshold of 15 minutes for both driving (Fig 12) and walking (Fig
13) separately. The results show that in the case of elementary and middle schools both low-income
and middle-income immigrant neighborhoods have statistically significantly higher access by car

at about 2.75 and 2.25, respectively, higher than reference neighborhoods.
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Figure 12. Disparities in Access to Non-work Opportunities by 15-minutes Driving
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Such patterns can be seen for walking as well. All immigrant neighborhoods have higher
accessibility in 15 minutes of walking compared to their reference neighborhood. As can be seen
in Figure 13, the number of parks that can be reached by 15 minutes of walking from a low-income
immigrant neighborhood is, on average, roughly 3.38 times more than that from the reference
neighborhood. Also, the number of reachable high schools with 15 minutes of walking from a
middle-income immigrant neighborhood is, on average, approximately 16.66 times more than that
of high-income native-born neighborhoods. It also should be noted that post offices accessibility
in middle-income immigrants, middle-income mixed as well as low-income mixed neighborhoods,

IS, on average, about 42, 31, and 33 times higher than the reference group.
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Figure 13. Disparities in Access to Non-work Opportunities by 15-minutes Walking
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4.5. Gravity Opportunity Measure

The access to non-work opportunities for each neighborhood is calculated by applying the
gravity-based measure. By mapping the values of accessibility at the level of the neighborhood,
accessibility patterns based on the gravity model can be understood easily. Therefore, instead of
creating the tables, eight maps are provided. Each map focuses on one of the non-work
opportunities. Regarding the measure of the gravity opportunity, by moving from darker colors on
the maps to the lightest one, the accessibility of each neighborhood type to that specific opportunity
is increased. As can be seen in Figures 14 to 20, the gravity-based measure patterns in different
neighborhood types are not much different in comparison to the cumulative-based measure.

Besides, the general assessment of accessibility in this section is based on the share of

immigrants of neighborhoods and income. In other words, the other way to interpret the maps in
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detail is by comparing the differences regarding accessibility based on the socio-economic
characteristics of neighborhoods and the immigrant population. Such groups are then compared to
reference groups (high-income native-born neighborhoods) to make sure if there is any difference
regarding the accessibility.

In all maps, it can be seen that neighborhoods close to downtown generally experience the
maximum level of accessibility when considering the gravity-based measure. In other words, as
can be seen in Figures 14 to 20, from a spatial point of view, accessibility to all types of
opportunities according to the gravity measure is rather higher and centralized in the
neighborhoods close to downtown Minneapolis. Among such neighborhoods, the vast majority of
the low-income immigrant ones are at those areas having the highest accessibility level. Such
results indicate that low-income immigrants who reside in the immigrant neighborhoods close to
downtown Minneapolis have more advantages in regard to their access to most types of
opportunities that are demanded to ensure people's well-being.

The results obtained from the analysis of elementary and middle schools, as well as high
schools, are shown in Figures 14 to 15, respectively. As can be seen, the patterns of both
opportunities (to a great extent) are very similar visually. All types of low-income and middle-
income immigrant neighborhoods are white on the maps. Such results, therefore, suggest that
immigrant neighborhoods have the highest level of accessibility compared to the reference group,
which has the lowest level of accessibility to both categories of schools.

The obtained results of accessibility to entertainment, art, and recreation show more
differences. With regards to accessibility to art and recreation, although immigrant neighborhoods,
in general, show higher accessibility compared to the reference group, only those immigrant
neighborhoods located close to downtown Minneapolis enjoy the greatest accessibility. While
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those low-income immigrant neighborhoods in the east and southeast of Saint Paul and middle-
income immigrant neighborhoods in the suburbs of Hennepin County are experiencing a lower
level of accessibility to entertainment, art, and recreation.

When it comes to accessibility to park, as compared to their reference counterparts,
immigrant neighborhoods have higher access. However, to my surprise, those low-income
neighborhoods located close to downtown Minneapolis have a lower level of accessibility
compared to middle-income immigrant neighborhoods in suburbs and those low incomes located
in Saint Paul. The gravity-based measure shows in regard to retail, just like other opportunities,
immigrant neighborhoods have relatively higher access, in comparison to the reference
neighborhoods. Among different types of immigrant neighborhoods, only those low-income
neighborhoods in Saint Paul have some slight disadvantages regarding accessibility to retail; in

comparison to other low-income and middle-income counterparts.
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Figure 14. Gravity measure of Accessibility to Elementary and Middle School
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Figure 15. Gravity measure of Accessibility to High school
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Figure 16. Gravity measure of Accessibility to Art and Entertainment
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Figure 17. Gravity measure of Accessibility to Parks
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Figure 18. Gravity measure of Accessibility to Post Office
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Figure 19. Gravity measure of Accessibility to Retails
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Figure 20. Gravity measure of Accessibility to SNAP Vendors
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In regard to access to SNAP vendors in Figure 20, results, therefore, suggest that both
immigrant and mixed neighborhoods have higher access in comparison to high-income native-
born neighborhoods. Also, no difference could be seen between the two groups of immigrant
neighborhoods in access to SNAP vendors. Results show that immigrant neighborhoods enjoy the
highest accessibility, whereas their high-income reference group has the lowest one. This suggests
that in Minnesota, similar to a large number of American states, higher-income households who
live in the suburbs with the farthest distance from the urban core have the least level of
accessibility. On the other hand, low-income households, especially immigrants and mixed
neighborhoods, comparatively, are mostly found in inner-city neighborhoods, experiencing higher
accessibility levels. This result suggests that living in the segregated immigrant neighborhood is
not very important in the exclusion of these people from physical accessibility to different types

of non-work opportunities.
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5. Discussion and Conclusion

5.1. Introduction

This chapter focuses on the presentation and discussion of findings. The rest of this chapter
is organized as follows. The first part is concerned with discussion. Then, the subsequent section
is related to the conclusion. The limitations of the study are presented in the third section. Finally,

the future research directions are introduced.

5.2. Discussion

As mentioned earlier, the issue of accessibility as a suitable metric to evaluate the quality
of life has received much attention in recent years. To put it on another way, having good access
to different opportunities is associated with a higher quality of life for the residents in a given area
(Lucas et al., 2016). Due to recent immigration, the United States displays more racial and ethnic
diversity. As immigrants have added some new dimension to the segregation picture in their
ethnic/immigrant communities, it is essential for transportation and land use planners to understand
their travel patterns. It is particularly significant as immigrant cohorts should be distinguished
regarding the patterns of their residential location (Heisz & Schellenberg, 2004). Because of its
importance, the present research intends to probe how immigrant neighborhoods' accessibility to
non-work opportunities may be different from that in the native and mixed counterparts in the
Minnesota context. Toward this goal, this dissertation is organized into two major sections.

Section one focuses on the following research question: do immigrant neighborhoods have
inferior access to non-work opportunities compared to their native-born counterparts? Based on

cumulative and gravity measures, this research shows regardless of the accessibility measure
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employed, there were no types of ethnic/immigrant neighborhoods in both Hennepin and Ramsey
counties that would be, on average, disadvantaged in terms of their relative accessibility. The
results reveal that immigrants, who might be at the risk of experiencing social exclusion because
of self-selected segregation, do not suffer from any particular disadvantage regarding non-work
opportunities spatial accessibility. Instead of being disadvantaged due to weak accessibility, they
enjoy higher accessibility compared to their counterparts in terms of all tested non-work
opportunities. This result is generally consistent with the recent empirical research of Osypuk et
al. (2009) and Bell et al. (2013) that investigated the immigrant neighborhoods' accessibility to
one particular non-work opportunity in other regions.

The second part also probes this research question: is there any difference regarding non-
work destinations accessibility between these neighborhoods according to their median household
income? If so, how do such patterns differ across neighborhood types and opportunities? The
results demonstrate that low and middle-income ethnic/immigrant neighborhoods are not very
heterogeneous regarding their opportunities access. The results provide evidence that both types
of immigrant neighborhoods enjoy high accessibility. However, on average, immigrants who
reside in low-income neighborhoods enjoy higher accessibility to the vast majority of opportunities
in comparison to their middle-income counterparts. This can be due to the location of the most
low-income immigrant neighborhoods in areas close to downtown Minneapolis. Also, regardless
of accessibility measures used, middle-income ethnic/immigrant neighborhoods in the suburbs
tend to enjoy higher access to most opportunities compared to their native-born counterparts who

have a similar status from an economic point of view.

Further, there are noteworthy differences in terms of relative accessibility based on the

opportunity type. Among the seven types of non-work opportunities, the accessibility of
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immigrants who live in low-income neighborhoods to retail and SNAP vendors is more than that
for the reference neighborhoods. This could be due to the fact that there are more non-chain
supermarkets and small grocery stores in low-income ethnic/immigrant neighborhoods. Among
the seven types of non-work opportunities, accessibility to entertainment, art, and recreation
centers was less than other types of opportunities. Also, those low-income immigrants living near
downtown Minneapolis had relatively less access to the park than other low and middle-income
immigrant neighborhoods. These results provide some useful insights for transportation planners
as well as policymakers. Here are some takeaways from these results:

Planners and public officials should create high-accessibility areas. This should be done in
such a way that a larger share of immigrants can have high accessibility to different types of
opportunities. Specifically, if planners want immigrants to be in the mainstream of American life
and avoid self-selected segregated neighborhoods, they must invest in transportation to increase
accessibility. It is important since immigrants may not have enough money to buy a private car in
the first years of arrival to the U.S. Further, it may not be possible for undocumented refugees to
get a driving license. Although they can have the carpooling advantage in their segregated
neighborhoods, the higher public transportation accessibility can be regarded as a great privilege
for such populations.

One other important takeaway is that immigrants living in immigrant neighborhoods obtain
their knowledge from some social spaces in which they live. Therefore, reality is identified as
something that is defined by those members of their interpersonal network who occupy the
intimate proximate spheres. In this circumstance, "social and cultural capital™ can play a significant

role in such neighborhoods. Policymakers and planners must consider the possible effect of
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differences in social capital and cultural issues when they analyze immigrant neighborhoods’
accessibility to diverse opportunities.

Another point this study highlighted was the importance of applying multiple accessibility
measures to consider issues related to accessibility. While traditional planners and policymakers
relied on only one accessibility measure, it is important to apply multiple measures to evaluate
access to different non-work opportunities. This can lead to different implications for planners and

also enhance their understanding.

5.3. Conclusion

In contrast to the previous works which had investigated immigrant neighborhoods’
accessibility to only one opportunity, the present research probed the accessibility to seven
different types of non-work opportunities. By employing cumulative and gravity-based measures,
this study probed whether ethnic/immigrant neighborhoods’ accessibility to non-work
opportunities is different from native-born in the context of Minnesota. The results show that
segregated immigrant neighborhoods had no particular disadvantage regarding their accessibility
to non-work opportunities. Instead of being disadvantaged due to weak accessibility, immigrant
neighborhoods enjoy higher accessibility compared to their counterparts in terms of all seven non-
work opportunities. This, thus, corroborated what some works had already revealed regarding
immigrant neighborhoods' accessibility to some of such opportunities. The results also provide
evidence that both low and middle-income immigrant neighborhoods enjoy high accessibility.
However, immigrants who live in low-income neighborhoods enjoy higher accessibility to the vast

majority of opportunities in comparison to their middle-income counterparts.
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5.4. Limitations

While the importance of considering accessibility to immigrant neighborhoods was
demonstrated by this study, it should be acknowledged that some limitations were also imposed
on the present research. The first one was related to the analysis of transportation modes. This
study only concentrated on driving and walking and the measurement of accessibility based on
public transportation and biking, which are both used by numerous immigrants living in
Minnesota, were ignored.

The second limitation relates to generalizing the definition of immigrant neighborhoods.
The present work considered immigrant neighborhoods based on the share of immigrants in each
neighborhood. No attention was given to the differences regarding each individual's place of birth
and duration of immigration to the U.S.

One other limitation of the present work is related to school accessibility. In this work, the
school was regarded as a general category consisting of all private and public schools. While in
the first years of the arrival, the economic conditions of immigrants may not be good enough to
send their children to private schools. In addition, in evaluating post offices accessibility, due to
the lack of data, | just focused on the accessibility to the USPS post offices and excluded UPS and

FedEx post offices in the analysis.

5.5. Suggestions for Future Studies

This research also provided some pathways for future work. First, whereas the differences
in the number of opportunities were investigated, it is not clear to what extent immigrants care
about the quantity, compared to the variety of opportunities. For instance, in the case of Muslim

immigrants, halal food should follow rules which are proscribed by Islamic law. This commonly
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relates to no use of some items such as pork, blood, and alcohol. As a result, immigrants may tend
to travel farther to find a supermarket that could satisfy their needs. Thus, exploring a way for the
assessment of accessibility based on the availability of a “variety” of opportunities is strongly
suggested for future works.

In this analysis, | used the total number of each non-work opportunity. For future research,
the use of density is strongly recommended. The density of each opportunity instead of the total
number of them should be used since each neighborhood has a different total population. As a
result, the total number of non-work opportunities in neighborhoods may be different based on
their population. Therefore, calculation of these opportunities by density not only can provide
valuable insight but also can provide a fair comparison and variation control on the data.

As the third suggestion, sociological research conducted on immigration highlights the
significant role of immigrant neighborhoods when defining the experiences immigrants have in
the context of the U.S. The immigrant enclave is commonly admired as some cultural safe haven,
akind of place offering employment contacts to the newcomer; reasonable price housing, linguistic
familiarity, cultural services, and some ethnic networks, as well as social capital and relationships,
can all help to facilitate the adaptation of the newcomer to the receiving society. Thus, considering
cultural and social factors like social capital into the analysis can be of importance. Therefore, it
is recommended that future research studies consider social capital while analyzing accessibility
to non-work opportunities. Social capital is of importance as immigrants are primarily dependent
on ethnic networks; spatial accessibility may, therefore, have little if any effect by controlling for
social capital.

Another aspect that should be considered in future research studies is the racial mismatch
theory. The evidence showing racial mismatch is in accordance with the race-based networks. The
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intention is not to say that space is not important. In case racial mismatch exists, the opportunities
for spatial distribution can be still important. By considering racial mismatch, future studies can
incorporate a new dimension into the currently available literature as it is about space and race
interaction. This aspect could be regarded as a “spatial-racial mismatch” in future research.

As the fifth suggestion, while this research offered new evidence showing spatial
disparities regarding opportunities access in different neighborhoods by considering the
household's median income, there may be considerable differences beyond income; these are like
the country in which immigrants were born and years of life in the U.S. Therefore, there is a need
for future research works to consider the country of birth of immigrants and make comparisons
accordingly. Also, this study is focused on the immigrant neighborhoods in Minnesota, which is a
mid-size state in terms of the share of immigrants. Additional analyses on the accessibility of
immigrant neighborhoods in other states would also be important to test the generalizability of
present findings.

There are also opportunities to contribute to literature by overcoming the limitations of my
data. For instance, researchers can explore how the results of accessibility to school will change
by differentiating between private and public schools. Further, considering that Minnesota is
ranked as one of the best biking and public transportation friendly states in the U.S., future studies
analysis of the accessibility based on the bike and public transportation routes as another means of

transportation is worth it.
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