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Abstract

Low access and low income are two of the primary
factors used in determining the food desert desig-
nation by the U.S. Department of Agriculture. Low
access is defined as a geographical area where 33%
or more people are living beyond one mile from a
supermarket in an urban region, and a low-income
area is defined as one with a poverty rate of either
20% or more, or median family income falling
below 80% of statewide or metropolitan area
family income. These criteria have been in place
for several years now. This study aims to assess the
adequacy of these criteria for food desert designa-
tion and further investigate perceptions of bartiers
to fresh and healthy foods and measure physical
‘access’ for those reliant on the public transporta-
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tion in the city of Grand Rapids, Michigan. The
study includes a preliminaty price comparative
analysis of selected fresh foods in local grocery
stores, spatial mapping using GIS to measure
accessibility, and interviews with families at three
schools located in food desert census tracts.
Results of this study indicate that, first, there are
other factors to consider when designating areas as
food deserts such as public transit availability and
inclusion of alternate food retail stores where fresh
and healthy foods may be purchased, and secondly,
perceptions of barriers to access fresh and healthy
foods for families depend on mobility and cost
preferences. Implications include a greater aware-
ness of transit availability, alternate venues,
acceptance of federal benefits such as SNAP-EBT,
and incentivizing existing stores to sell healthier
produce in disadvantaged areas.
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Background and Introduction

The U.S. Department of Agriculture (USDA)
defines a food desert as an area composed of
predominantly low-income neighborhoods and
limited access to affordable and nutritional foods
measured at a census-tract level (Liese et al., 2014;
USDA Economic Research Service [USDA ERS],
2009). It further specifies metrics for defining low
access in an urban region as a geographical area
where 33% or more of residents are living more
than one mile (1.6 km) from a grocery store or
supermarket. It defines low income as a poverty
rate of either 20% or more, or median family
income falling below 80% statewide or metropoli-
tan area family income (Ploeg et al., 2011; USDA
ERS, 2009). Therefore, physical access to healthier
food and affordability primarily are considered as
benchmarks for identifying an area as a food desert
(Liese et al., 2014; Walker et al., 2010). In 2017, the
USDA reported that one in eight people in Amer-
ica, or 11.8% of American households, had low’
food security, and 4.5% of households had ‘very
low’ food security; that is, they lacked adequate
financial resources and access to purchase afforda-
ble food at a grocery or supermarket (Coleman-
Jensen et al., 2018; Hunger + Health, Feeding
America, n.d.). The USDA differentiates between
‘low’ and ‘very low’ food security by considering
quality, variety, or desirability of healthy foods and
multiple other factors such as disrupted eating
patterns and decreased food consumption (USDA
ERS, 2009).

Access to foods is researched as a function of
distance to grocery stores (Apparicio et al., 2007,
Michimi & Wimberly, 2010), cost, and quality of
food (Wolf et al., 2005; Wetherill & Gray, 2015).
Research by Hilbert et al. (2014) included costs of
both travel and products to get at the “true”
expenditure on access to fresh and healthy foods.
Opverall, the physical distance measured is either
from a census tract or block group’s centroid or
from the center of a supermarket or a grocery store
(Jiao et al., 2012; Apparicio et al., 2007). Moreover,
a straight-line (Euclidean) or street network dis-
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tance is used to measure distance between a
selected area and a supermarket (Jiao et al., 2012;
Sharkey & Horel, 2008). Studies utilize socio-
economic characteristics such as race, income, edu-
cational attainment, and employment to assess
food insecurity and access to fresh produce (Njai et
al., 2017 ; Walker et al., 2010). Poorer neighboz-
hoods have almost half the access to fruits and
vegetables and nearly 30% fewer supermarkets
than higher-income neighborhoods (Wetherill &
Gray, 2015; Walker et al., 2010). Respondents with
more than four years of college education are more
food-secure than high-school graduates, and the
least food-secute are those who do not have a
high-school degree (Njai et al., 2017). White popu-
lations have perceived higher food security than
other groups, including non-Hispanic whites,
Blacks, and Hispanics (Block et al., 2004; Bower et
al.,, 2013). However, Morland, Wing, and Roux
(2002) found that with every unit increase in super-
markets, Blacks improved their fruit and vegetable
intake by 32%, and whites improved by a mere
11%. Therefore, the notion of access to foods
requires further investigation on the type of access
and perceptions of barriers to access for a commu-
nity.

Solutions to improve access to healthy foods
have been linked to encouraging farmers markets,
farm stands, food hubs, corner stores, and commu-
nity gardens in neighborhoods in food deserts.
However, some researchers have argued that the
results of including alternate food retail in a neigh-
borhood are inconsistent as it tends to depend on
the context and the type of community (Alkon,
2012; Wetherill & Gray, 2015; Njai et al., 2017).
Farmers markets have a higher quality produce that
offer good value for money, especially for regular
patrons who are commonly females, 45 or older,
affluent, with at least some college education, mar-
ried, and identity as white (Alkon, 2012; Wetherill
& Gray, 2015; Wolf et al., 2005). Urban gardens are
perceived as a nutrition intervention for urban resi-
dents facing barriers to achieve healthier diets by
addressing limited availability to fresh produce and
improving their long-term eating and consumption
habits (Alaimo et al., 2008; Hoover, 2013). A farm-
ers market in a low-income and racially segregated
community is perceived to have lower acceptability
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by minorities stemming from the concept dis-
cussed by Julie Guthman (2008) as “whiteness,” in
addition to barriers of cost, convenience, and
safety (Wetherill & Gray, 2015). Small grocery and
corner stores face poor demand to stock fresh pro-
duce at prices that are comparable to supermarkets
(Pothukuchi, 2016; Raja et al., 2008). Some re-
search has also found that studying a neighbot-
hood food environment (within walking distance
of a consumer) is insufficient to understanding the
grocery shopping behavior and consumption of the
low-income household’s supermarket shopping
pattern, as they often go outside their environment
in search of ‘maximizing their food dollars’
(Gittelsohn et al., 2008; LeDoux & Vojnovic,
2013). Therefore, racial segregation and cultural
differences may influence the purchasing habits of
people living in the same food desert area (Ver
Ploeg et al., 2009).

Government programs in the U.S. such as the
Supplemental Nutrition Assistance Program
(SNAP) have close to 30 million people dependent
on the subsidized benefits to purchase healthier
nutritious food. Michigan is ranked first in the
Midwest and tenth in the nation with the highest
number of enrolled SNAP recipients at 615,000
(Statistical Atlas, 2018). Michigan also provides
‘double-up’ benefits for SNAP recipients, who can
purchase fresh produce at farmers markets and
other participating local food retailers to get double
the amount of produce with the same amount of
money (Goddeetis et al., 2017). The community-
scale interventions, such as alternative payment
options at local farmers markets and convenience
stores, incentivize residents to purchase affordable,
healthy, and nutritious foods by reducing the trans-
portation cost and by bringing the retail source
closer (Njai et al., 2017). Limited awatreness about
such benefits in low-income neighborhoods is a
deterrent for purchasing from local farmers mar-
kets. Affordability, convenience, and safety are the
other reasons recorded during focus group discus-
sions about the benefits of these nutrition assis-
tance programs (Wetherill & Gray, 2015).

The aim of this study is to systematically com-
bine multiple facets of food deserts research that
have been studied by various researchers separately
and get a sense of the perception of barriers to
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accessing fresh and healthy foods in the midwest-
ern city of Grand Rapids, Michigan. As the second-
largest city in the state, it is ranked sixteenth in the
number of SNAP enrollees and has the highest
number of SNAP recipients located in southwest
Michigan, with just over 20,000 married families
with children (Statistical Atlas, 2018; U.S. Census
Bureau, 2019). The city also introduced a free bus
service called Downtown Area Shuttle (DASH)
that connects key downtown nodes and runs on all
days except Sunday at a frequency of 8 minutes
(The Rapid, n.d.). Furthermore, the research dives
into the socio-economic factors contributing to the
identification of census tracts as food deserts in
2010 and 2015 and conduct interviews to deter-
mine the purchasing behavior and expenditure for
families living in and around food deserts. This
research also discusses policy interventions to
improve the local food environment by improving
access to fresh and healthy foods. Conducting this
research in Grand Rapids helped explore barriers
to accessing fresh and healthy foods using mixed
methods and discuss opportunity to improve the
perceptions of inaccessibility to parallel the efforts
of community residents to improve their food
environment.

Materials and Methods

Data

This project uses data from the 22 census tracts
that make up the city of Grand Rapids, with 13
supermarkets with full-service grocery section and
household items within the city limits. A prelimi-
nary retail price analysis was conducted on selected
produce items at 11 food retail stores that were
operating at the time of the study. Then, the study
investigated the percentage change in socio-
economic characteristics with food desert status of
the census tracts that were low income and had
low access to foods. Food desert data on low
income and low access census tract-level infor-
mation was retrieved from the USDA Economic
Research Service (ERS) online portal, Food Envi-
ronment Atlas (see Figure 1) (Bao, 2017;
Wadlington, 2017). The census-tract—level socio-
economic information for Grand Rapids was
accessed from the U.S. Census Bureau for 2010
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Figure 1. Map of Grand Rapids, Michigan; Inset Shows Designated Food Desert Census Tracts in 2015
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and the American Community Survey (ACS) for
2015/2016. For the spatial analyses, we obtained
the transit route, bus stops, and streets layers from
the Grand Rapids Open Data portal, while a com-
plete list of mailing addresses for all residential
locations in all the food desert census tracts was
acquired from a private mailing list company called
Melissa Data. Additionally, the information on
alternate retail stores, including farmers markets,
community farms, and grocery stores, was retrieved
from the MSU extension office database in order
to conduct the spatial analysis for the year 2015.
This data for 2010 could not be verified and there-
fore have not been used. The study excluded con-
venience stores and gas stations as alternate retail
stores as these have limited fresh and healthy foods
This information was imported into ArcGIS to
map onto the 2010 and 2015 food deserts recorded
from the Food Environment Atlas. Analyses in-
cluded mapping the socio-economic characteristics
by block groups in the food desert-designated cen-
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sus tracts for a more nuanced understanding of the
residential make-up of the tracts, as well as deter-
mining whether residents were within a walking
distance (quarter mile) from a bus stop to analyze
their access to grocery stores, especially if they did
not own a vehicle. We also mapped one mile buft-
ers (radius) around all grocery stores (including
alternate stores where fresh produce can be pur-
chased) to see how much of the food desert census
tracts were included in these buffers.

After identifying food deserts based on sec-
ondary data, the research team conducted inter-
views at three schools located in the food desert
area using a convenience sampling method. After
being granted permission from school authorities
to be present on family nights and parent-teacher
conference nights, the parents were interviewed on
their perception of barriers to access fresh and
healthy foods (Gustafsson & Sidenvall, 2002;
MacNell et al., 2017). This allowed the research
team to reach families who could be living in the
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food desert—designated census tracts and get their
opinions on petceived bartiers to accessing healthy
foods and assessing expenditure on fresh and
healthy foods in stores located in food desert cen-
sus tracts versus those outside (Dubowitz et al.,
2015; Hendrickson et al., 2006; Walker et al., 2010).
Additionally, the team canvassed some of the cen-
sus tracts designated as food deserts to conduct
interviews with residents. To understand the differ-
ence in the responses collected, participants who
were residing in the food desert census tract were
referred to as the “selected group” and the results
were compared to the entire study sample, which
also included residents from non—food desert des-
ignated census tracts (especially those families that
lived elsewhere but whose children attend the
selected schools in the food desert tracts).

The survey instrument questions such as “how
often do you go grocery shoppingr” “how much
do you spend at the grocery store on average pet
trip?” and “what, in your opinion, prevents you
from accessing and purchasing healthy fresh
foods?” were posed after looking at similar pub-
lished food access surveys (Evans et al., 2015;
Mushi-Brunt et al., 2007). Respondents were also
asked to list up to five stores where they regularly
shopped for groceries and food products, and their
address or the intersection closest to where they
resided. This information was mapped in ArcGIS,
and the distance traveled to access the grocery

store was evaluated. This survey was also translated
in Spanish and Arabic in order to engage members
of ethnic minority groups who may live in the food
desert—designated tracts but who did not read or
understand English. The interview questionnaire
was made available on Qualtrics for those who
could not take part in the study at the venue. The
research team also used Qualtrics to compile all the
responses online. The respondents at schools
received some fruit as a thank-you for participat-
ing, and interviewees reached in the food desert
census tract received a US$5 gift card to a local
grocery store in the area. This study is approved
and determined to be exempt by the Michigan
State University Institutional Review Board,
STUDY00001539.

Results

Food Desert Identification

Figure 2 is a combination of USDA-identified food
deserts and author-identified grocery stores or
supermarkets for 2010 and 2015. The 2010 map of
Grand Rapids shows two census tracts as food
deserts and 11 supermarkets or grocery stores.
The 2015 map shows seven census tracts as food
deserts and 13 supermarket or grocery stores. The
city underwent an increase in food desert area by
2.5 times from 2010 to 2015. Additionally, alternate
retail stores were also marked on the 2015 map of

Figure 2. Grand Rapids 2010 (left) and 2015 (right), USDA Defined Food Deserts with Existing

Supermarkets and Alternative Food Retail Stores
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Grand Rapids. Figure 2 shows that the alternative variable from 2010 to 2015. The results of the
retail stores are concentrated mainly in the middle socio-economic analysis are visually represented in

and western edge of Grand Rapids.

Role of Socio-Economic V ariables
The data for each census tract were assessed based
on percentage change for each socio-economic

Figure 3.

Seven census tracts were designated as food
deserts in 2015 as per the USDA parameters of low
income and low-access. Out of these, only two
were designated as food deserts in 2010. In 2010,

Figure 3. Change in Socio-demographic Characteristics from 2010 to 2015*

a): Percentage Change of White and Black
Populations (2010 to 2015). The color Gradient
depicts Total Population Change (2010 to 2015).
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Tract C could have been a food desert because of
the number of persons living below the poverty
line (35.37%) and households receiving SNAP ben-
efits (9.58%). Tract F also showed a higher unem-
ployment rate compared to other census tracts and
comparative median income and total labor num-
bers, which could have been the reason for its food
desert status. However, further spatial analyses are
necessitated to include alternate fresh produce
stores to see if more than 33% of the population
according to the parameter defined by USDA was
residing more than one mile from a grocery store
(USDA ERS, 2009).

The five new census tracts that became food
deserts in 2015 are Tracts A, B, D, E, and G. Since
unemployment rate is directly related to the median
income of an area, the increase in the unemploy-
ment rate in Tract A could explain its designation
as a food desert. Tracts B and D could be ex-
plained as food deserts due to their increased un-
employment rates and decreased median income.
In Tract G, an increased unemployment rate with
only a marginal increase in median income could
have still classified it as a food desert in 2015.
Therefore, an increased unemployment rate could

be a vital socio-economic indicator to underscore
the emergence or existence of a food desert for
future research. However, Tract E became a food
desert in 2015 even with overall improving statis-
tics. This is the only tract where the total popula-
tion decreased between 2010 and 2015. Therefore,
corroborating the food desert identification for this
tract was similar to a myth for the researchers from
socio-economic standpoint. One way to substanti-
ate the food desert status for Tract E could be to
understand market decline in the neighborhoods,
possibly due to other alternate retail stores opening
outside the neighborhoods, and the probability of
the population living more than one mile away
increasing. There is only one grocery store on the
low-density southeast side. Therefore, the majority
of the population could be concentrated away from
the store. Hence, we conducted spatial analysis to
investigate barriers to access fresh and healthy
foods for this community.

Spatial Analyses

Figure 4 shows a more detailed look at race and
income for the city and the food desert—designated
census tracts (outlined in blue). In general, the

Figure 4. Areas within 1 Mile of a Grocery Store(Left) and 5 Minutes of a Bus Stop (Right)
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northern half of the city has a greater proportion of
white and wealthier residents than the southern
half of the city. The areas that have higher percent-
ages of Black residents also have lower household
incomes.

Alternative food retail stores, grocery stores, or
stores that sell fresh and healthy produce were also
added to our maps for spatial analyses. The addi-
tion of these show that more of the food desert—
designated census tracts are covered within a one-
mile radius of these stores, so including more food
retail points makes sense when assessing whether
people can get to fresh and healthy produce.
Accessibility to a grocery store and the designation
of an area as a food desert if there is no grocery
store within a one-mile radius seems less practical
when residents may not have access to a vehicle
and accessing a grocery store while commuting to
or from work is also not feasible for them. There-
fore, we assume that residents in food desert tracts
who do not have access to a vehicle are critically
reliant on public transit. Figure 5 shows that once
other grocery stores are added to the map, many
parts of food deserts get incorporated into that
one-mile radius from the grocery store. This is ben-
eficial when the residents in those food desert areas

that get covered in this buffer do not have issues
with access to a vehicle. A comfortable walking dis-
tance that people are willing to undertake is a quar-
ter mile, which translates to a five-minute walk
(Atash, 1994; Steuteville, 2017; Yang & Diez-Roux,
2012). When public transit routes and bus stops ate
added to the map, Figure 5 shows that this five-
minute walking distance to a bus stop area includes
most of the food desert tracts. We infer that some-
one with a lower income and no access to a vehicle
would be willing to walk five minutes to get to a
bus stop that would then take them to a grocery
store nearby. Grand Rapids has introduced DASH,
which are fare-free bus routes that connect down-
town residents to multiple destinations in the cen-
ter of the city, but these routes are not useful for
the food desert census tracts as these are far from
the city center. Therefore, the fare-free routes do
not contribute to the solution of access to healthy
foods for affected residents. A comparison of retail
prices of randomly selected grocery items such as
apples, bananas, spinach, beans, and carrots was
done at all the stores in the study and we found no
one store that consistently had higher or lower
prices (refer to Table 1). The range of prices varied
but at small rates, indicating that no one area was at

Table 1. Supermarket Prices of Common Produce Items Selected

Comparative average prices not noted if more than 3 unavailable items. Pink shading denotes highest prices, while blue

shading denotes lowest prices by product.

Apples Bananas Spinach Green Beans Raw Carrots Average
Supermarkets (per pound) (per pound) (per 8 ounces) (per pound) (per pound) Price
Diamond Place GFS Grocery Store $1.89 $0.39 $3.99 $2.59 $0.89 $1.95
Family Fare Supermarket $1.49 $0.49 $2.75 $3.49 $0.99 $1.84
Fresh Thyme Farmers Market $0.99 $0.79 $2.00 $2.49 $0.89 $1.43
Fulton Street Farmer’s Market $1.50 N/A N/A N/A $3.00 N/A
Great Giant $2.99 $0.59 $2.49 $4.00 $0.96 $2.21
Harvest Health Foods $1.79 $0.49 N/A $1.99 $1.99 $1.57
Horrocks Market $0.99 $0.54 $2.99 $1.99 $0.90 $1.48
Ken’s Fruit Market $0.79 $0.39 $2.69 N/A $0.79 $1.17
Kingma’s $0.99 $0.59 $2.99 $2.49 $0.66 $1.54
Our Family $1.49 $0.54 $2.69 $2.99 $0.99 $1.74
Urban Roots $1.50 N/A N/A N/A $1.50/$1.75* N/A

* Residents/outside.
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a greater disadvantage where access to fresh and
healthy produce was concerned, when taking cost
of produce into account.

Lastly, spatial proximity analyses show that
while almost 59% (6,602) of the 11,173 residents
who live in the seven food desert—designated cen-
sus tracts fall within the one-mile buffer from the
nearest grocery store, almost 75% (8,275) of these
fall within a quarter mile radius of a bus stop.
However, those residents living in tracts identified
as having low access to a vehicle would not be able
to get to the grocery store even if they lived within
a mile of it. Therefore, accessibility should be un-
derstood as not only being dependent on a pet-
sonal vehicle but also being afforded through pub-
lic transit availability. Of the 26 routes in the
Grand Rapids public transit system (The Rapids),
21 offer access to a grocery store. Thus, those resi-
dents who live in tracts designated as having low
access to a vehicle need to be close to bus stops,
rather than being within a mile from the grocery
store. Results indicate that about 17% (1,900) of
residents (out of a total of 11,173 living with food
deserts) are disadvantaged, as they live in areas with
low access to a vehicle and further than a five-
minute walk from the nearest bus stop (so only
vehicle and transit availability is taken into consid-
eration here). However, just under 9% (964) of the
residents living in the food desert—designated cen-
sus tracts (designated by the USDA based on their
low income and the fact that they live further than
one mile from the nearest supermarket) live further
than both metrics: one mile from a grocery store
and a five-minute walk to a bus stop. Thus proxim-
ity to a grocery store and transit is taken into con-
sideration here. These objective means of assessing
access to fresh and healthy produce stress the no-
tion that there needs to be some other inquiry into
food deserts and the systemic problems with ac-
cessing fresh and healthy foods. This study took to
interviews with residents as the next step in identi-
tying perceived barriers to accessing foods.

Interview Results

From a total of 65 study participants, 13 were liv-
ing in food desert census tracts (refer to Figure 2
for the location of these food desert census tracts
and refer to Table 2 for some descriptive data on
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these participants). In all, over half (53%) of study
participants living in the food desert—designated
census tracts said they did not face any barriers to
accessing fresh and healthy produce, compared to
62% of all those interviewed. Twenty-five percent
of the participants reported having an annual
household income less than US$25,000, whereas
less than 8% reported having the same income
range in the food desert tracts. More than 95% of
the study participants had access to a car. Thirty-six
percent of respondents who travel by car for their
grocery shopping (#=61) said they faced barriers to
accessing fresh and healthy foods, and 75% of
respondents who use other modes of travel (#=4)
reported facing barriers to access fresh and healthy
foods. With the city of Grand Rapids’ efforts in
improving accessibility for all, this city has been
able to address the transportation barrier for some
members of minority populations; however, this
remains to be further studied to analyze its use and
efficacy.

Respondents from the group of participants
who lived within the food deserts spent more on
average per week for groceries, prepared meals,
and eating out compared to all respondents,
although this difference was not statistically signifi-
cant. Fifty percent of white respondents who per-
ceived barriers (#=8) spent more than US$100 on
average per week on groceries while only 17% of
Black respondents who faced barriers (#=12) spent
greater than US$100 on average per week on gro-
ceries. Even with nutrition assistance, people living
in food deserts tend to spend more on groceries
than those who are not living in food deserts.

Overall, of those who reported facing barriers
to accessing fresh and healthy foods (#=25), two-
thirds were non-white respondents and one-third
were white respondents. Affordability was the main
perceived barrier for the majority of the house-
holds on SNAP or some food and nutrition assis-
tance and by non-white respondents. Additionally,
access to seasonal produce and awareness about
local food retail entities were also identified as bar-
riers to consuming fresh and healthy produce. The
average travel distance for the overall group was
3.9 miles (6.3 km), whereas for the group living in
the food deserts, it was 4.1 miles (6.6 km). The dis-
tance was marginally longer (0.2 miles or 0.3 km);
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however, this difference is not statistically signifi-

cant. This part of the study indicates that even with

access to fresh and healthy produce being identi-
fied through the spatial analyses, some residents
still perceive that there are barriers that prevent
them from acquiring produce, and costs and lack

Table 1. Interviewees’ Socio-demographic Data and Expenditures on comes from a federal agency:
Groceries, Prepared Meals, and Eating Out

Some figures have been rounded

of awareness of produce availability were the main
barriers identified.

Discussion

This study brings out a few things. First, the objec-

tive measures used to designate food deserts need
to be revisited. The designation

the USDA—and so their desig-
nation is an important first step

in many research endeavors

Socio-Demographic Variable Survey Selected .
Participants Group related to food access. If this
Population (n) 65 13 first step is revised or improved,
research starts off on a better
Gender
Male 18% 23% note and we get to the under-
Female 82% 77% lying structural issues directly.
Race Access to supermarkets is a
White 45% 70% good starting point for fresh
Black 43% 23% and healthy produce; however
Others 12% 7% i ’ i
residents usually frequent stores
Number of Household Members based on manv other factors as
0to2 23.5% 31% : y ,
3t05 62.5% 46% well (Bailey, 2010; Caspi, Soren-
More than 6 14% 23% sen, et al., 2012; Gittelsohn et
Children at home al., 2008; Ledoux & Vojnovic,
0 19% 31% 2013; National Research Coun-
0, 0, .
1 28.5% 23% cil, 2009). Access to alternate
2 28.5% 23% . . .
3 13% 8% food retail markets, including
4 or more 11% 15% farmers markets, should be
SNAP-EBT Users 16% 8% considered apart from super-
Perceive Barriers to Access Fresh and Healthy Foods 39% 46% markets when demgnatlng cen-
Vehicles ath sus tracts as food deserts (Evans
ehicles at home
0 3% 0% et al., 2012; Kwate, 2008). Our
1 or more 97% 100% results show that with the
Education addition of alternate food retail
High school graduate or less 30% 31% stores, about 59% of residents
Some college credit/no degree 34.5% 54% fall within the one-mile radius of
Bachelors 1% 8% rocery stores. That still leaves
Graduate degree 18.5% 8% & y o V,
about 40% of residents as being
Employment disad d. In thi d
Employed for wages 66% 61.5% tsadvantaged. In this study,
Self-employed 14% 15.5% some of the new alternate retail
Others 20% 23% stores were found to be on the
Number of Grocery Trips per week geographical edges of the food
_Il-_ﬁss tha? twice 122;0 ?_ng desert census tracts and not
ree to five times o o .
Six or more times 3% 0% located_m th_e f_ood desert area
except in a limited number of
Average Expenditure on Groceries per trip $106 $112 .
cases. Presently, there is a great-
Expenditure on Prepared Meals per week $29 $33 er percentage of alternate food
Expenditure on Eating Out per week $35 $42 retail stores in comparatively
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more affluent neighborhoods than the ones which
were identified as food desert in 2015, which is
consistent with the food market tendency of set-
ting up in economically stronger neighborhoods
(Zenk et al., 20006). This strategic location for the
alternate food retailers suggests that the efforts to
bring these food retailers in close proximity to
areas of low income and low access to healthy
foods still fail to capture the entire census tract
where their need is most vital (Kwate, 2008).

Apart from including alternate food retail
stores, we must also consider travel modes other
than the personal vehicle. Those with no access to
a vehicle inherently will be reliant on public trans-
portation. Results of this study showed that once
we included the transit routes and bus stops into
the spatial analyses, 75% percent of the residents in
the food desert—designated census tracts had access
to a grocety store. Combining the alternate stores
and public transit, 91% of residents in food desert
census tracts had access to a grocery store with
fresh and healthy produce.

Second, this research brings forward the struc-
tural imbalances in resident classes and racial
groups, since minority groups reported a greater
barrier to accessing fresh and healthy foods than
white residents living in the same food desert—
designated census tracts, echoing research findings
from Kwate (2008). Interviewees living in the food
deserts areas reported fewer trips to the grocery
store per week and higher expenses per trip com-
pared to interviewees living outside the food desert
tracts. These interviewees also reported higher
expenditures on prepared meals and eating out,
supporting findings by other researchers on the
topic (Alwitt & Donley, 1997; Chung & Myers,
1999). Affordability and awareness of alternative
venues for accessing fresh and healthy foods were
the greatest barriers reported. Since most respond-
ents reported having access to a private vehicle and
being five minutes from public transit, the objec-
tive measures of access do not seem to be the issue
as much as the subjective measures of access, more
specifically cost and awareness of availability and
acceptance of SNAP benefits, echoing the findings
by Caspi, Kawachi, et al. (2012). Research often
proposes objective measures of access, such as
distance to stores, time spent in travel to stores,

Volume 10, Issue 3 / Spring 2021

costs associated with travel to stores (whether they
be personal costs for using a car or costs associated
with public transit), and costs associated with
buying a set of products from stores (Hendrickson
et al., 2006; Walker et al., 2010). As reflected by
Ver Ploeg et al. (2009) as to the importance of race
and cultural differences in food purchasing habits
of residents, this research adds knowledge on the
topic by asking residents about their perception, as
urged by Usher (2015), of barriers to accessing
fresh and healthy produce after analyzing the
objective measures of access.

This study has a few limitations. First, the
study could not access data on supermarkets and
grocery stores that closed or opened between 2010
and 2015 to analyze whether that played a role in
the change of food desert designation. Second, the
sample size for interviews in this study is compara-
tively small, and therefore cannot be generalized
for the entire city. Third, ethnic minorities may
have not been fully represented in the selected
group due to language limitations and respondents
with children may have been overrepresented dur-
ing the interviews that were conducted in primary
schools. Lastly, the distances used in the spatial
analyses were radii from the point of interest (gro-
cery store or bus stop) rather than network-based
travel distances. However, similar patterns of food
desert characteristics such as income, employment,
education, and race are visible in its urban fabric.

Conclusions

This research delves into the nuances involved
when assessing access to fresh and healthy foods.
Grand Rapids, Michigan, with its geographic divide
created by the Grand River and industrial com-
plexes, has long-standing racial and ethnic segrega-
tion. The results of the qualitative analyses in this
study show that minority groups perceived a
greater barrier to accessing fresh and healthy food
than whites, even when living in the same census
tracts. This research also showed that that access to
food involves more than just supermarkets and
driving distances to such supermarkets. It involves,
perhaps more importantly, inclusion of alternative
grocery stores that offer fresh and healthy produce
at affordable prices, and the presence of a public
transportation system that can grant access to such
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destinations for those lower-income residents who
do not have access to a private vehicle. This study
thus proposes that the inclusion of alternate retail
stores with fresh and healthy produce be encour-
aged and in-place corner stores be incentivized to
carry and sell healthier produce items. Another
take-away from this study is that location within a
mile of a grocery store is misleading if the residents
do not have a car to get there. However, being able
to access another mode of public transit to get to a
grocery store is also an important and practical
aspect to consider when mitigating barriers to
access fresh and healthy foods. Home delivery of
grocery items that is developing rapidly from local
food retail stores could contribute to the last-mile
connectivity to healthy foods for those who do not
own a vehicle. Current conditions due to the
COVID-19 pandemic have fueled the practice of
groceties being delivered to the consumers. This
form of access to fresh produce addresses the
physical distance and mode of travel to obtain
fresh produce. However, this does not address the
equity issue with access, as being able to get grocer-
ies delivered home involves a subscription to a
delivery service or payment of a delivery charge,
perpetuating the disadvantage and burden that
food-insecure families face.

One of the important findings of this research
is that even with a presence of alternate grocery
stores and the availability of transit which, in gen-
eral, would lift a vast majority of the residents in
food desert areas out of the “inaccessible to gro-
cery stores” category, the residents still perceive
barriers to accessing fresh and healthy foods. Cost
was reported as the main perceived bartier to
accessing healthy foods by the residents in the food
desert census tracts. Awateness of alternative retail
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