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Definitions and Key Concepts
•Food Security: access to food that is nutritionally adequate, affordable, and culturally
appropriate (Raja et al, 2008). In this study, the Nutritional Environment Measures Survey for
Stores (NEMS-S) was used as a measurement of food security and nutritional access.
•Food Desert: according to the US Department of Agriculture’s Economic Research Service
(2009), a neighborhood where the nearest food access point is more than a mile away.
•Walkability: the extent to which characteristics of the built environment and land use may or
may not be conducive to residents in the area walking for either leisure, exercise or recreation, to
access services, or to travel to work (Leslie et al, 2007).
•Supplemental Nutrition Assistance Program (SNAP): A financial assistance program for
individuals and families living below the poverty level run by the US Department of Agriculture’s
Food and Nutrition Service. Through the use of Electronic Benefits Transfer (EBT) cards (aka
Bridge cards), recipients can transfer their monthly benefits from a federal account to a retailer’s
account, then pay for their groceries like they would a debit card. These cards are accepted at most
food retailers, and even at local farmers’ markets.

Objectives
•Assess the validity of the claim of previous studies that race is more of a determinant of access to
food (or the presence of a food desert) than economic status while observing the correlation to
walkability in the metro Detroit area.
•Observe if lower income areas have more retail establishments that accept the SNAP Electronic
Benefits Transfer (EBT) card.
•Present a necessary paradigm shift in urban planning from viewing the built environment and
population health as separate, unrelated entities to two overlapping spatial areas acting in
symbiosis.
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Detroit, Michigan is often referred to as a “food desert,” or a place lacking access to grocery stores for its 700,000+ residents. However, little attention is given to the lower-income communities
surrounding Detroit that may also be experiencing issues with food security, which is attained when the food environment provides nutritionally adequate, affordable, and culturally appropriate food.
Furthermore, even less research has been conducted on the relationship between the local food environment and walkability, especially in the Detroit metropolitan area. In this study, the availability and
cost differentials of foods in the inner-ring suburbs of Inkster and Warren were surveyed in the fall months of 2013, using a modified version of the Nutrition Environment Measures Survey for stores
(NEMS-S). Simultaneously, a GIS-based platform was utilized to measure the walkability of licensed food retail establishments, taking population density, zoning, and street network data (e.g. speed
limit) into account by assigning values to each factor and using a series of raster conversions. Results show that there is a clear lack of fresh produce and nutritionally adequate dry/frozen goods
available in neighborhood convenience stores, gas stations, and dollar stores. Chain supermarkets also generally provide more cost-efficient food items; however, there are no supermarkets in the
predominately black community of Inkster. By empowering the local independent store owners throughout these and other lower income cities in the future, residents across the Western world will be
able to shop closer to home while also creating more food secure metropolitan areas.

In general, there was less consistency in the produce available at the grocery stores versus the
supermarkets. Inkster was the only city in which any store had unacceptable produce items within
its grocery stores, with one store in particular having over half of the available produce items (6 out
of 11) given an “unacceptable” rating. Of the 20 food items listed in Table 4, 6 of these are more
expensive in supermarkets when compared to grocery stores overall. Looking at just supermarkets,
10 of these 20 items are more expensive in Inkster than they are in the supermarkets near Warren.
In the grocery stores alone, 12 of the 20 commonly found surveyed food items here had a higher
cost in Warren than they did in Inkster.

Methods
1. Data Classification and Store Surveying
Data was collected from the Michigan Department of Agriculture and Rural Development on current licensed food industries active in Warren and Inkster, MI and compiled into Excel data sheets. The
retail food establishments and extended retail food establishments were then categorized into narrower classifications (Table 2). The chosen classification terms were selected from previous studies and
then slightly modified to fit the nuances of this particular research study as shown in Figure 3 (Raja et al, 2008; Moore et al, 2006; Cannuscio et al, 2013; Morland et al, 2002). In each city, three grocery
stores, three supermarkets, three convenience stores, three gas stations, and one dollar store were randomly selected to survey. Because there were no supermarkets within the city limits of Inkster,
supermarkets of the same corporation of those in Warren that were closest to Inkster were selected. Two modified versions of the NEMS-S were used: one for grocery stores and supermarkets and one
for convenience stores, gas stations, and dollar stores. Using both the USDA definition of a food desert, and the generally accepted walkable distance to essential locations of 0.5 miles, the “Buffer” and
“Subtract” tools were used to establish the amount of area in each city that could be classified as a food desert (Table 3).

Table 2: Food Establishments Table 3: Food Deserts in
in Warren and Inkster, MI
Warren and Inkster, MI
Warren Inkster
# Licensed Retail Food
Establishments

Study Area

# People/RFE
Sq. Miles/RFE
# Grocery Stores &
Supermarkets
# People/Grocery Store
and Supermarkets
Sq. Miles/Grocery Store
and Supermarkets

221

33

606.59

768.76

0.16

0.19

25

4

5,362.24 6,342.25
1.375

1.56

Warren Food Inkster Food
Deserts
Deserts
Sq.
%
Sq.
%
Food Desert Definition Miles Area Miles Area
>1 mile

0

0

0

4.7

13.7

0.7

11.4

>0.5 miles

2.2

6.3

0.8

12.2

>0.5 miles Grocery Stores
and Supermarkets ONLY 21.3

62.0

4.1

65.0

Figure 4: Federal Highway
Administration, Land Use,
and Speed Limit Valued
Rasters. The 3 data sets
were combined to create a
walkshed, or a visual
representation of
walkability.

Figure 1: USDA 2013 Food Deserts
Table 1: Demographics of Select Southeast Michigan Cities
Inkster

Warren

Percent African American alone (2010)
Percent two or more races (2010)

Slightly altering the perception of a food desert changes the amounts of land (and consequently
people) that are underserved when it comes to nutritional food access. While this land percentage
may not equate directly with population, it is still extremely telling of the state of access to
nutritional food in lower income communities. Clearly, there is a need for a reevaluation of what
a food desert is.

By increasing both the availability and the quality of the fruits and vegetables available for
purchase in not just the independent grocery stores, but also the gas stations, convenience stores,
and dollar stores, the overall wellness of the community can be significantly improved. Previous
research has found that small grocery store owners do not stock fruits and vegetables to turn a
profit, but to service the needs of the community (Short et al, 2007). Incentivizing and
empowering local food businesses to stock fresh food through initiatives such as the Fair Food
Network Detroit’s Grocery Incubator Project, FoodLab Detroit’s Fresh Food Cooperative, and the
Detroit Economic Growth Corporation’s Green Grocer Project will make accessing nutritional
foods close to home significantly easier.
Though the supermarkets and grocery stores surveyed did not offer a wide variety of organic
produce, those that were offered had an average price increase of 37.94% versus non-organic
produce. For community members who are already shopping on a budget, especially for those
families who have low incomes, organic food (if it is even offered in their neighborhood store)
would be almost impossible to afford.

Michigan

Population
Total population, 2012

Discussion and Conclusions

This research study began with the assumption that lower-income communities do pay more for
food, but that racial characteristics would be more of a determinant of food desert locations and of
food costs. Examining the results, it appears as though this assumption was correct. Even when
the size and population differentials between the two cities are normalized, the amount of people
and land that the Warren food establishments service are far less than those in Inkster.

0

>1 mile Grocery Stores
and Supermarkets ONLY

Of the 17 available fruit and vegetable items that were surveyed for in one particular supermarket
chain, both the supermarket in Warren and the one near Inkster offered 6 organic options, with the
one in Warren offering an additional 3 organic options for a total of 9. Only one independent
grocery store out of the 6 surveyed, located in Warren, offered any organic options out of the
produce surveyed. The average organic price differential for supermarkets, in general, was 37.94%.
The smallest of these price increases on organic produce was a 21.1% price differential, while the
largest was 60.3%.
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Step #1: Interpret aerial photograph and digital elevation model (DEM).

Economy
Median Household Income (2010)
Percent population living below poverty line
(2010)
Accommodation and food service sales (2007)
Walkscore
Source: www.census.gov, www.walkscore.com

Detroit, Michigan has become infamous in the past few decades for its supposed lack of grocery
stores and supermarkets in the inner city. However, little scholarly research has been conducted on
the exact status of Detroit’s access to nutritional food, and those that have been completed only
focus on Detroit proper and it’s immediate neighboring cities. The cities of Inkster and Warren
were selected to study for walkability and nutritional access because of their vast differences in
race and ethnicity, in addition to their median household incomes that are below the state average.

Figure 2: Black Populations in Select Southeast Michigan Cities

Figure 3: Licensed and Extended Licensed Retail Food
Establishments
Table 4: Common Food Items’ Prices in Grocery Stores and
Supermarkets
Food Item

Figure 6: SNAP Participants in Inkster and Warren, MI

Average Supermarket Price ($)

Average Grocery Store Price ($)

Overall

Overall

Warren

Inkster

Warren

Inkster

Lowfat Milk Half Gallon

2.05

2.05

2.05

2.76

3.29

1.19

2% Milk Half Gallon

2.09

2.06

2.12

2.59

2.69

2.49

Whole Milk Half Gallon

2.1

2.06

2.16

2.59

2.69

2.49

Non-Dairy Half Gallon

3.21

3.09

3.34

3.21

3.94

2.49

Bananas

0.56/lb

0.57/lb

0.57/lb

0.56/lb

0.57/lb

0.54/lb

Apples

2.00/lb

2.00/lb

2.00/lb

1.76/lb

1.46/lb

2.23/lb

Oranges

0.75/pc

0.71/pc

0.78/pc

0.76/pc

0.75/pc

0.76/pc

Pears

1.79/lb

1.79/lb

1.79/lb

1.84/lb

1.26/lb

2.73/lb

Carrots (1 lb bag)

1.17/lb

1.12/lb

1.22/lb

0.75/lb

0.66/lb

0.89/lb

Tomatoes (Reg, Loose)

2.17/lb

2.23/lb

2.10/lb

1.51/lb

1.52/lb

1.49/lb

Sweet Green Peppers

0.71/pc

0.71/pc

0.71/pc

0.72/pc

0.61/pc

0.83/pc

Celery (Whole Stalk)

1.37/pc

1.45/pc

1.29/pc

1.47/pc

1.52/pc

1.39/pc

Cucumbers

0.71/pc

0.66/pc

0.76/pc

0.72/pc

0.72/pc

0.72/pc

Cabbage

0.67/lb

0.54/lb

0.79/lb

1.07/lb

0.32/lb

1.82/lb

Ground Sirloin/lb

5.09

5.06

5.12

3.89

4.09

3.69

Ground Turkey

5.39

5.39

5.39

3.99

4.49

3.49

Regular Ground/lb

3.43

3.89

2.97

2.565

2.89

2.24

White Bread

2.57

2.56

2.59

2.58

2.09

2.92

Cheerios (14 oz)

2.84

2.83

2.86

4.54

4.74

4.35

Flavored Cereal

3.31

3.36

3.26

4.67

4.79

4.59

Figure 5: Walkability in Warren and Inkster
2. Walkshed Creation and Walkability Analysis
For this study, three factors were taken into account: the speed limit of each street, the Federal
Highway Administration classification number, and whether or not a road segment intersects a
residential (single- or multi-family) area as classified by the Southeastern Michigan Council of
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rasters together, emphasizing the speed limit’s impact on walkability by multiplying this raster by
1.5 (or 150%). This raster was also run through the “Cost Distance” tool for both licensed retail
food establishments, and the grocery stores/supermarkets to create the final walksheds (Figure 5).

Even though a significantly lesser percentage of retail food establishments in Inkster accept EBT
cards than those in Warren, there are far more individuals in Inkster who are living below the
poverty line. This backwards relationship concerning SNAP participants is creating an
unsustainable food access system and, if not remedied soon, will only continue the cycle of
poverty in this already impoverished neighborhood. And while that fact that a majority of
convenience stores, dollar stores, pharmacies, and gas stations accept EBT cards is not necessarily
a bad thing, these are certainly not the ideal places to spend one’s limited food funds in order to
achieve a balanced diet. Not only should access to nutritional food take into consideration the cost
of time to get there, but it should also incorporate the mode of transportation (Helling and
Sawicki, 2003; Clifton, 2004). Something as simple as selecting a site for a supermarket along a
bus route can promote the walkability of a neighborhood and ease the process of transporting
perishable food items. Incorporating urban design, transportation, and economic development
must become the norm when planning food policy, as these issues are deeply interrelated and can
no longer be compartmentalized .
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