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Introduction
Food system planning is a fairly new phenomenon in planning and has gained
widespread momentum in recent years. Some of the key reasons why food system planning did
not capture the attention of planners in the past are the perceptions of the food system as a
“flow of products” that are disconnected from the built environment; as something that does
not demand attention because it is functioning properly; and as something that does not relate
to public services.1 In fact, it was not until 2005 that the American Planning Association (APA)
held its first sessions on topics relating to food systems planning at its annual conference in San
Francisco.1 Two years later, the APA’s Legislative and Policy Committee, Chapter Delegate
Assembly, and Board of Directors adopted the Policy Guide on Community and Regional Food
Planning.1
The realization that the food system has a significant impact on energy consumption,
the environment, land use, zoning, disadvantaged groups, and public services, such as water
and transportation has brought food system issues to the forefront—even mainstream media
has eaten up the notion. For instance, there are reports about food accessibility on National
Public Radio, documentaries about food transportation and distribution on Georgia Public
Broadcasting, and websites dedicated to urban agriculture and community supported
agriculture. CNN has a blog called Eatocracy that focuses on all aspects of food from cultural
differences in food consumption to food deserts, a term that is often used but has not been
well defined. Some refer to food deserts as simply areas that are devoid of supermarkets, while
others refer to it as areas that lack stores that offer healthful foods. The Center for Disease
Control and Prevention defines food deserts as “areas that lack access to affordable fruits,
3|Page

vegetables, whole grains, low-fat milk, and other foods that make up the full range of a healthy
diet.”2 The Atlanta Local Food Initiative views food deserts as “areas where there is little or no
fresh food available in under-served neighborhoods.”3
Although the definition of food deserts is loosely interpreted, there are commonly
accepted characteristics of food deserts. Communities that have a prevalence of fast food
restaurants and limited or no supermarkets or grocery stores are generally viewed as food
deserts. These communities are typically where disadvantaged individuals, such as the elderly,
carless, and low income households live and where there is a greater prevalence of chronic
diseases.
Escalating incidents of obesity and diabetes in American adults, adolescents, and
children have raised concerns regarding the association between the food environment and the
eating habits of Americans. In 2009, only two states had an obesity rate of less than 20%.4 The
majority of states had an obesity rate of 25% or more, including Georgia, which had an obesity
rate of 27.2%.4 Between 2006-2008, Hispanics and blacks had a greater obesity rate than
whites, 21% and 51%, respectively.4 Childhood obesity has had a significant increase as well.
The prevalence of obesity among children ages 2-5 increased from 5% during the 1971-1974
period to 10.4% during the 2007-2008 period. Among children ages 6-11, the increase was from
4% to 19.6%, and among children ages 12-19, the increase was from 6.1% to 18.1% for the
same periods.5
According to the 2011 National Diabetes Fact Sheet (as cited by the American Diabetes
Association), over 8% of Americans of all ages have diabetes.6 Approximately 11% of adults
aged 20 or older have diabetes and approximately 27% of adults aged 65 or older have
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diabetes. One out of 400 children and adolescents has type 1 diabetes. In 2007-2009, among
different races and ethnicities aged 20 or older, the prevalence of diabetes was the greatest
among blacks (12.6%), followed by Hispanics (11.8%), Asians (8.4%), and whites (7.1%).6
A joint study conducted by the California Center for Public Health Advocacy, PolicyLink,
and the UCLA Center for Health Policy Research found that there is a correlation between
health and the types of food venues in a community. Using a ratio of the number of fast food
restaurants and convenience stores to the number of supermarkets, produce vendors, and
farmers’ markets, the team calculated the Retail Food Environment Index (RFEI) of over 43,000
individuals who participated in the California Health Interview Survey.7 A RFEI measures the
prevalence of healthy versus unhealthy food venues, where fast food restaurants and
convenience stores represent places that sell mostly unhealthy food. While supermarkets,
produce vendors, and farmers’ markets represent places that sell more healthy food. The team
concluded that high RFEI values correlate to both high obesity and diabetes rates and that low
income communities have a higher RFEI than higher income communities.

Literature Review
Mixed Conclusions about Proximity to Food Destinations of Various Socioeconomic
and Demographic Groups
Results from studies concerning the disparity among various socioeconomic and
demographic groups’ food accessibility in the built environment have been inclusive. Some
studies conclude that disadvantaged groups have adequate access to food destinations that
offer healthy options, while others conclude the opposite.8, 9 Findings from Raja et al. suggest
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that neighborhoods where the dominant population is minorities lack large grocery stores, but
have several small grocery stores that have the potential to provide quality food items at
affordable prices and suitable for the community.8 The team analyzed the spatial distribution of
various food destinations and assessed the association between race and the availability of
food destinations for nearly 900 census block groups in Erie County, NY. Their findings suggest
that restaurants are equally distributed in the various communities, while convenience stores,
supermarkets, grocery stores, and fruit and vegetable markets are sparsely distributed. In
addition, minorities have less access to food destinations within a 5 minute walk.
Studies conducted by the US Department of Agriculture and Mari Gallagher concluded
that there is a disparity in food accessibility. The USDA found that low access to supermarkets is
associated to socioeconomic characteristics.9 Mari Gallagher had similar conclusions in their
city studies.10 For example, the team found that African Americans in Chicago, IL are generally
farthest away from all types of food destinations (large grocery stores, small grocery stores, and
fast food restaurants). In addition, African Americans had a lower average income than whites,
Hispanics, and diverse races.
In contrast, Moore and Diez concluded that census tracts in Maryland, North Carolina,
and New York that had “*p+redominantly minority and racially mixed neighborhoods had more
than twice as many grocery stores as predominantly [w]hite neighborhoods.”11 However, white
neighborhoods had more supermarkets, convenience stores, and fruit and vegetable markets.
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Mobility is a Key Factor in Accessibility

Although the density and proximity of food destinations to various socioeconomic and
demographic groups is debatable, there is consensus about one element of accessibility among
researchers—mobility. The availability of a personal vehicle is a huge determinant of
accessibility. According to Ploeg, over 2 million households live further than 1 mile (walking
distance) from the nearest supermarket and lack access to a personal vehicle.12 For these
groups, public transportation may not be an option since it is not available in all areas and is not
the most suitable (or reliable) mode of transportation when performing necessary functions,
such as grocery shopping. A personal vehicle allows consumers to comparison shop and
purchase bulk food, large quantities of food, and refrigerated products, such as diary and meat,
which need to be transported within a short time and in an air conditioned environment.
For low income households, lack of resources hinders them from purchasing or leasing
an automobile; therefore, they have to depend on other modes of transport, which may be
costly in terms of time and sacrifice.13 Clifton states, “… low wage families experience
circumscribed levels of mobility and tend to be spatially constrained in their everyday
travels.”13 In contrast, households with automobiles are less constrained in their travels and
distance is less significant than congestion and road conditions.14 Results from Raja, et al.’s
study concluded that, “…*f+orty-two percent of owner-occupied households in predominantly
black neighborhoods and 38 percent in racially mixed neighborhoods do not own a vehicle (in
comparison to 12 percent of owner-occupied households in predominantly white
neighborhoods).”8
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Lack of access to a personal vehicle deters low income residents from shopping at
supermarkets, so they tend to shop at convenience stores.15 Easy access to inexpensive,
unhealthy food from convenience stores and fast food restaurants tend to promote unhealthy
eating habits and behavior.12 Models that include transportation costs suggest that consumers
will sacrifice higher expenditures when transportation costs are high.16 The availability of a
personal vehicle allows residents who live in food deserts to travel to supermarkets that carry
an array of food choices from store brand to name brand to bulk products.12
The elderly and disabled are also disadvantaged. They tend to depend on public
transportation as their primary means of transportation. The lack of a personal vehicle
combined with the inability to drive one creates major barriers to food accessibility.
Determinants of the Locations of Food Establishments

According to Walker, Keane, and Burke (2010), the reasons for the current “food desert”
phenomenon in the urban core is still debatable. One theory points to urban sprawl, while
another blames “economic segregation.”17 Recent studies find that the high cost of locating in
the urban core deters the development of large grocery stores. In an Atlanta study, Dunkley et
al. points to restrictive regulations that limit the size of grocery stores.18
Urban sprawl has had a great impact on the locations of big retail shops, among other
things. Attracted by inexpensive property, large yards, more security, and control over one’s
environment, middle class families moved to the outer fringes of the urban core, followed by
big box retail; thus, leaving behind families and individuals who could not afford to move. Lee
and Lim notes that “…large grocery retailers, driven by business concerns rather than concern
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for people in need, have increasingly moved to relatively wealthy suburbs.”15 Thus, leaving
smaller retail shops that lack variety and that charge higher prices for goods in the urban core
where the majority of the disadvantaged population lives.
Recent studies show that there is a consensus among researchers that the higher costs
of locating in the urban core have prevented many food retailers from locating in cities. The
compounded cost of land, taxes, insurance, rent, security, fees, public services, and permits
makes the urban core an unattractive site for large grocery stores. Food stores that are located
in the urban core are mostly small and have to pass on their costs to consumers, who are
predominantly low income households restrained by mobility.12, 19 In addition, some retailers
optimize on rent in low income neighborhoods by taking advantage of sparse competition.20
Another element that effects food store locations is the high cost of transportation,
such as parking, travel time, and congestion.16 Parking is a no win situation since many patrons
desire available parking when patronizing retail establishments, particularly grocery stores. The
expectation of parking is one reason why many city ordinances require minimum parking
spaces.
Food Prices in the Urban Core vs. Food Prices along the Urban Fringe

Do low-income households pay more for food? This question concerns not only the
amount of money low income households spend on food, but the types of food that are easily
accessible in low income neighborhoods, which are associated to the types of food
establishments that are present. There is a general consensus that the size and distribution of
establishments dictate food prices. Large grocery stores typically carry store brands, which cost
less than name brands. In addition, competition due to proximity to similar establishments
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encourages competitive pricing. For example, Stephen P. Bradley and Pankaj Ghemawat (as
cited by Dunkley et al.) “… found that when… Wal-Mart, Kmart and Target were separated by 4
to 6 miles, Wal-Mart’s average prices were 10.4% and 7.6% lower respectively. In remote
locations, where Wal-Mart had no direct competition from large discounters, its prices were 6%
higher than at locations where it was next to Kmart.”18
Recent market basket studies have had mixed conclusions about price disparities. This
may be due to the food items included in each study’s market baskets and resource limitations.
Studies concerning food prices typically use a market basket as a general measurement of
prices. These studies capture a wide spectrum of food establishments from mom-and-pop
stores to supercenters that do not require membership such as Wal-Mart. The researcher(s)
(and sometimes volunteers as well) collect prices of equivalent food items that are found at all
of the selected establishments. Some studies choose food items that meet the recommended
daily dietary intake the Dietary Guidelines for Americans.
The U.S. Department of Health and Human Services and the U.S. Department of
Agriculture began publishing the Dietary Guidelines for Americans every five years since 1980.
The guidelines provide dietary advice to people ages two and older about proper eating habits
to promote healthy lifestyles in order to reduce chronic diseases.21 The 2010 guidelines
recommends a daily consumption of 2 cups of fruits, 2 ½ cups of vegetables, 3 ounce
equivalentsi of whole grains, 3 cups of dairy products, 5 ½ ounce equivalentsii of protein foods,

i

According to the 2010 Dietary Guidelines for Americans, “1 ounce-equivalent of grain is: 1 one-ounce slice bread;
1 ounce uncooked pasta or rice; 1/2 cup cooked rice, pasta, or cereal; 1 tortilla (6" diameter); 1 pancake (5"
22
diameter); 1 ounce ready-to-eat cereal (about 1 cup cereal flakes)” .
ii
According to the 2010 Dietary Guidelines for Americans, “Protein foods, 1 ounce-equivalent is: 1 ounce lean
meat, poultry, seafood; 1 egg; 1 Tbsp peanut butter; ½ ounce nuts or seeds. Also, ¼ cup cooked beans or peas may
22
also be counted as 1 ounce-equivalent” .
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27 grams of oiliii, and a maximum of 258 calories of solid fats and added sugarsiv for an average
person consuming 2,000 calories per day.22 These recommendations may not be achievable for
disadvantaged groups with a limited food budget and low access to fresh produce.
A study sponsored by the Annie E. Casey Foundation and conducted by Matt Fellowes of
the Brookings Institution found that “[l]ower income consumers may pay more for groceries,
either through higher prices or additional travel costs to reach discount grocery stores.”23
Fellowes’ and his colleagues’ market basket included “...ground beef, chicken, canned-tuna,
milk, eggs, margarine, processed cheese, potatoes, oranges, lettuce, sliced-bread, canned
orange juice, coffee, sugar, cereal, frozen dinner, frozen corn, and soft drinks.”23 The team
calculated the average per unit cost of 132 items in these food categories over a 1 year period
across 3,000 stores of varying sizes—small, medium, and large. Their findings suggest that over
1/3 of the 132 items in small grocery stores were more expensive than those found in large
grocery stores and that small grocery stores tend to dominate low income neighborhoods as
opposed to high income neighborhoods. In fact, the average size of grocery stores in poor
neighborhoods is 2.5 times smaller than those in wealthy neighborhoods.23 In addition, the
density of mid- and large- sized grocery stores increases as median household income
increases. For example, in a low income neighborhood (median income of $29,999 or less per
year) in metro Atlanta, there is one mid- or large-sized grocery store for every 30,034 residents

iii

According to the 2010 Dietary Guidelines for Americans, “Oils and soft margarines include vegetable, nut, and
22
fish oils and soft vegetable oil table spreads that have no trans fats” .
iv
According to the 2010 Dietary Guidelines for Americans, “SoFAS are calories from solid fats and added sugars.
The limit for SoFAS is the remaining amount of calories in each food pattern after selecting the specified amounts
in each food group in nutrient-dense forms (forms that are fat-free or low-fat and with no added sugars). The
number of SoFAS is lower in the 1,200, 1,400, and 1,600 calorie patterns than in the 1,000 calorie pattern. The
nutrient goals for the 1,200 to 1,600 calorie patterns are higher and require that more calories be used for
22
nutrient-dense foods from the food groups” . .
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compared to a high income neighborhood (median income of $120,000 or more per year)
where there is one mid- or large-sized grocery store for every 8,426 residents.23
Is metro Atlanta a food desert for the poor? Ploeg suggests that “If low-income
households in food deserts can only purchase food at higher prices, they may be more prone to
food insecurity—not having enough food for active, healthy living.”12 Her findings concur with
Fellowes’ findings that small stores generally charge more for food than larger stores.
According to Kaufman and Lutz, some studies suggest that small grocery stores charge an
average of 10% more than larger grocery stores.19 In addition, both urban and rural food stores
charge an average of 4% more than suburban food stores.
A 2009 study conducted by the US Department of Agriculture Economic Research
Service compared the prices of milk, cereal, and bread at “grocery *stores+, convenience
[stores], discount/supercenters, and “other.””12 They found that convenience store prices for
these items were generally higher than grocery store prices. In addition, when they analyzed
the annual consumer spending on groceries, they found that the lowest income households
(households earning less than $8,000/year) expended more on the same food items as the low
income households (households earning between $8,000/year and $30,000/year), but both
groups expended less than high income households (households earning more than
$100,000/year). According to a 2008 USA Today/Gallup poll, “… *n+ineteen percent of those
earning less than $30,000 a year say food prices are causing them severe, standard-of-livingchanging hardship, compared to 10% of those [earning] $30,000 to $74,999, and only 3% of
those [earning] $75,000 or more.”24

12 | P a g e

The poor will suffer a higher degree of burdens as food prices rise. According to the
latest USDA survey on food spending, from 2003-2004, Americans spent 7.9% and 9.3% more
on food-at-home and food-away-from-home, respectively.25 However, “… urban households
with incomes in the lowest quintile (bottom 20 percent of the income distribution) spent
$1,769 per person for total food, or 37.3 percent of total household income [while]
[h]ouseholds in the highest quintile spent $2,737 per person for food, or 6.6 percent of total
household income.”25 In addition, low income households will have to spend more on healthy
food as the price of nutrient rich food versus energy rich food rises along with the price gap
between them.26 Studies suggest that prices of fruits and vegetables have increased more than
any other type of food in the U.S.26
Contrary to other studies, Cassady et al. found that prices of fruits and vegetables in the low
and lowest income neighborhoods were less than prices in higher income neighborhoods and
in establishments that sell in bulk.27 Cassady et al. surveyed 25 food stores of various sizes
within different income neighborhoods in Sacramento, CA and Los Angeles, CA:
a. large grocery stores that were more than 20,000 sq ft,
b. small grocery stores that were 12,000-15,000 sq ft, and
c. non-membership grocery stores that sold in bulk (food sold in bulk tend to be less
expensive than food sold in small packages).
They compared two market baskets consisting of only fruits and vegetables recommended by
the 1995 Thrifty Food Plan (refer to Appendix 1) and the 2005 Dietary Guidelines for Americans,
which recommends more servings of fruits and vegetables per day than the Thrifty Food Plan.
They wanted to assess whether the price of fruits and vegetables were significantly different in
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the various neighborhoods; whether the market basket based on the 2005 recommendations
would increase household food costs; and how the 2005 recommendations affect the food
budgets of low income households.27 They found that the 2005 Dietary Guidelines for
Americans’ market basket was less expensive than the Thrifty Food Plan. However, the lowest
income households “would have to allocate 70% of their food-at-home budget to the 2005
Dietary Guidelines fruit and vegetable market basket.”27
Findings from Hayes reflect those of Cassady et al.’s that the poor do not pay more as far as
the prices of products are concerned.20, 27 Hayes’ market basket was based on the Consumer
Price Index’s identified food categories that are considered “food-at-home.”20 These include:
a. “cereals and bakery products,
b. meats, poultry, and eggs,
c. dairy products,
d. fruits and vegetables, and
e. … fats, sugars, and sweets.”20

Hayes surveyed 57 stores in New York City in low, medium, and high income neighborhoods.
She acknowledges that the quality of the food was not taken into consideration and that there
were some significant differences in prices for some items.20

Conclusion from the Literature Review
The notion of food deserts is still in its infancy. The term food deserts was first coined
approximately 20 years ago in Scotland “… by a resident in a public housing scheme.”17
Although it has different meanings to different users, the term is generally used to connote an
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absence of essential food retailers in a particular area. Some users have specified the size and
number of particular retailers. For example, Hendrickson et al. defines food deserts as ‘‘urban
areas with 10 or fewer stores and no stores with more than 20 employees.’’17 Some define the
term as it relates to health, such as the lack of retailers that sell healthy, unprocessed food. A
definitive definition may not be realized in the near future. However, its meaning evolves as
research on the food environment continues to move forward.
The characteristics of the neighborhoods that are identified as food deserts are
debatable as well. However, it is generally accepted that mobility either hinders or allows
access to a variety of food options. Emerging concerns about equity issues have generated
studies and multiple methods of evaluating the food environment. Since each neighborhood
has distinct needs, they must be evaluated one by one in order to identify location specific
issues and provide remedies.
Planners have come to realize the disparities in our food environment. As planners, we
are charged with helping the disadvantaged and the voiceless. Our code of ethics states that we
must:
“Strive to expand choice and opportunity for all persons,
recognizing a special responsibility to plan for the needs of
disadvantaged groups and persons.”28
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Empirical Analysis

As discussed in the literature review, studies on food deserts conducted by various
entities have resulted in mixed conclusions regarding socioeconomic and demographic
disparities. These mixed findings come as no surprise since research on food deserts in the U.S.
is a recent phenomenon.9 With this in mind, more in-depth investigations into our local food
environments will provide valuable insight about our food system. Communities are essentially
different culturally, economically, and physically; thus, must be evaluated one by one and at a
large scale in order to reveal the full picture of the regional and national food environment. To
this end, this research paper aims to assess three disparate communities in metro Atlanta.
Metro Atlanta is a melting pot of cultures and ethnicities; it is essentially an aggregation
of distinct communities. Figure 1 shows the location of the City of Atlanta and its surrounding
communities. Notice that the majority of Atlanta is bounded by Interstate 285 (also known as
the perimeter). The Buford Highway corridor extends from the northeastern border of Atlanta
through Gwinnett County and is home to an international population. The majority of the
restaurants and small businesses are owned and operated by minorities such as Vietnamese,
Chinese, Koreans, Hispanics and Jamaicans. In contrast, the communities north of I-285 are
suburban and dominated by big box shopping centers where the population is mostly white.
And in the western portion of Atlanta, there is a higher population of blacks and low income
households.
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Figure 1. Location Map of Atlanta and its surrounding municipalities

With such obvious differences among these communities, are the residents adequately
served by the local food environment? This paper aims to address this question including the
following:
 How does accessibility to fast food restaurants, supermarkets, convenience
stores, and farmers’ markets differ among the various socioeconomic and
demographic groups?
 What types of food establishments are most prevalent in an ethnically diverse
neighborhood, a predominantly white neighborhood, and a predominantly black
or African American neighborhood?
 Are there food gaps in the any of the study areas? In other words, is there a
population that is underserved by the current food environment to meet the
2010 Dietary Guidelines for Americans?
 How can planners help bridge the gap for the underserved?
Study Areas

The three study areas were identified based on local knowledge supported by the latest
release of American Community Survey data (5-year estimates from 2005 to 2009). The areas
were chosen as representatives of a specific homogeneous population. Figure 2 displays the 30
census tracts of the study areas. Fulton County census tracts 114.13, 116.04, 116.05, 116.06,
and 116.07 were chosen to represent the City of Alpharetta, which is comprised mostly of
whites, high income households, and residential land use. DeKalb County census tracts 212.12,
213.01, 213.02, 213.03, and 213.04, and Gwinnett County census tracts 503.04, 503.06, 503.09,

18 | P a g e

19 | P a g e
Figure 2. Chosen census tracts to represent the three disparate populations in the study areas. The color scheme
corresponds to Table 1.

503.11, 503.12, and 503.13 represent the southern portion of the Buford Hwy corridor, which
has a large Asian and Hispanic population. The third area includes Fulton County census tracts
7, 8, 22, 23, 78.07, 82.01, 83.01, 84, 85, 86.01, 86.02, 87.01, 87.02, and 88. These tracts
represent Neighborhood Planning Unit-G and portions of I, J, and K (this community will be
referred to as NPU-G throughout the remainder of the report). They have predominantly low
income households and a large minority population.
The demographic and income distribution of the three areas is shown on Table 1. Notice
the greatest population of whites (87%), lowest population of minorities (11%), and highest
income earners (with a median household income of $105,495) are found in Alpharetta. In
contrast, NPU-G has the greatest population of blacks--nearly 100% of the population in many
of the census tracts, particularly census tract 83.01. NPU-G also has the lowest income earners
($15,203). The majority of “other” races and people of Hispanic descent are densely distributed
along the Buford Hwy corridor, 54% and 63%, respectively. Notice that the lowest income
earners along the Buford Hwy corridor earn twice as much as the lowest income earners in
NPU-G. Table 2 provides a comparison of the average incomes of the three areas. The average
household income in NPU-G is $25,996, which is the lowest among the three study areas. The
second highest average income area is the Buford Hwy corridor with $53,816. Not surprising,
the highest average income earners reside in Alpharetta, earning approximately $91,704.
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Table 1. Demographics and income distribution of the study areas. The red highlighted rows correspond to the
Alpharetta area shown in Figure 2; the blue corresponds to the Buford Hwy corridor; and the green corresponds
to NPU-G and its surrounding NPUs.
Census
Tract

Total
Population

Median Household
Income ($)

%
White

%
Minority*

% Black

%
Other**

%
Hispanic

114.13
116.04
116.05
116.06
116.07
212.12
213.01
213.02
213.03
213.04
503.04
503.06
503.09
503.11
503.12
503.13
7
8
22
23
78.07
82.01
83.01
84
85
86.01
86.02
87.01
87.02
88

8,366
13,453
9,593
20,082
13,567
6,666
3,961
10,927
6,939
11,851
3,562
3,152
8,202
3,217
11,460
6,266
6,477
1,703
1,852
2,122
3,859
5,836
3,514
4,119
5,221
4,902
3,671
1,052
3,504
7,256

105,051
84,828
69,366
105,495
93,778
61,566
45,568
55,375
32,169
43,141
34,849
41,607
88,271
88,304
43,784
57,346
50,766
23,292
20,344
18,061
20,833
32,371
21,926
16,641
22,408
25,417
19,112
16,480
15,203
61,096

87%
77%
78%
73%
78%
66%
33%
35%
42%
49%
40%
51%
59%
60%
42%
49%
16%
5%
1%
0%
1%
2%
0%
3%
2%
0%
6%
8%
1%
48%

11%
21%
21%
26%
20%
33%
66%
65%
57%
49%
60%
49%
40%
37%
57%
50%
84%
95%
98%
97%
99%
97%
100%
97%
97%
100%
94%
87%
99%
51%

6%
8%
8%
8%
5%
18%
35%
10%
12%
22%
17%
14%
10%
10%
17%
14%
81%
94%
90%
97%
92%
96%
99%
96%
97%
93%
94%
84%
96%
39%

4%
14%
13%
18%
15%
16%
31%
54%
44%
27%
43%
36%
29%
27%
40%
36%
3%
1%
8%
0%
7%
1%
1%
1%
0%
6%
0%
3%
3%
12%

6%
7%
12%
5%
9%
8%
31%
53%
63%
45%
59%
58%
9%
7%
55%
32%
2%
1%
1%
0%
8%
2%
0%
3%
0%
6%
0%
6%
4%
14%

*Includes blacks, Asians, American Indian, Alaska Native, Hawaiian, and Pacific Islanders
**Asians, American Indian, Alaska Native, Hawaiian, and Pacific Islanders

Table 2. Average Household Income
Community
Alpharetta
Buford Hwy Corridor
NPU-G

Average
Household
Income
91,704
53,816
25,996
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Data Assemblage
The following is a list of the data sets that were acquired for the study:
i.

Socioeconomic and demographic data
Source: 2005-2009 American Community Survey Estimates
All of the data sets were collected at the census tract level.
a. Median household income
b. Poverty status
c. Age
d. Number of vehicles available per household by occupancy type
e. Race and ethnicity

ii.

Food retail locations
Source: ReferenceUSA
a. Fast food restaurants
b. Supermarkets
c. Convenience stores
Sources: USDA National Farmers’ Market Directory and Local Harvest Farmers’ Market
Catalog
d. Farmers’ markets

iii.

Transportation and Land Use
Source: Atlanta Regional Commission
a. Expressways
b. Major Roads
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c. Minor Roads
d. Transit
e. Activity centers
f. LandPro09
Evaluating the Local Food Environment

The Retail Food Environment Index was used to determine the balance between “quick
service” food destinations, such as convenience stores and fast food restaurants, and
supermarkets and farmers’ markets. The RFEI was developed by the California Center for Public
Health Advocacy to compare the availability of establishments that mostly sell healthy food and
establishments that mostly sell unhealthy food.29 The index is simply a ratio of the aggregate of
fast food restaurants and convenience stores to the aggregate of supermarkets and farmers’
markets.

RFEI = # of fast food + # of convenience stores
# of supermarketsv + # of farmers’ markets

A RFEI value of one or near one means that the food landscape is balanced with a nearly equal
number of healthy and unhealthy food options available. A low value means that there are
more healthy food options available, and a high value means that there are more unhealthy
food options available. According to the Atlanta Street Food Feasibility Study, Atlanta has a RFEI
of 8.42, which translates to a food environment that has over 8 fast food restaurants and
convenience stores to one supermarket and farmers’ market. Figure 3 provides a comparison of
v

Includes produce vendors.
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Atlanta’s RFEI against five California cities. Atlanta’s food environment needs much
improvement in order to catch up with the California cities, particularly Oakland, which has a
RFEI of 3.81.
Retail Food Environment Index by City
9

8.42

8

6.63

7
6

4.97

5
4

3.85

3.81

4.24

3
2
1
0
Oakland

San Francisco Los Angeles

Sacramento

Bakersfield

Atlanta

Figure 3. Comparison of Atlanta’s RFEI score with five California cities. Source: Data adapted from the
California Center for Public Health Advocacy, Searching for Healthy Food: The Food Landscape in
California Cities and Counties, 2007.

Measuring Accessibility
Food Balance Score
Accessibility to the various types of food establishments was determined by calculating
the Food Balance Score for each census tract. The Food Balance Score was developed by Mari
Gallagher Research and Consulting Group to evaluate the accessibility of mainstream grocers
versus fringe food venues.30 The term mainstream grocers refer to “full service” establishments
that sell products that are essential for a well balanced diet on a continuous basis as well as
unhealthy products, particularly processed foods. Fringe food venues refer to retail stores that
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do not sell an assortment of products to allow consumers to meet their daily recommended
nutrient intake. These include fast food restaurants, convenience stores, and department
stores—establishments that primarily sell inedible goods, but carry food items at the check-out
counter.
The Food Balance Score is typically calculated at the block level and may be weighted to
larger units, such as block group, census tract, municipality, and regional levels. It is calculated
by dividing the distance of any mainstream grocer by the distance of any fringe food venue; an
ideal score of 1 means that both mainstream grocers and fringe food venues are at equal
distances from the center of the chosen unit level. High scores mean that fringe food venues
are closer than mainstream grocers and vice versa. Table 3 is an adaptation of the Food Balance
Theory table taken from Mari Gallagher’s Chicago report.
Table 3. Food Balance Theory Score

Food Balance Theory (developed by Mari Gallagher)
Food Balance Score
Examples
Extremely Higher than 1: Worst Outcome
Mainstream grocer is 2 miles away and fringe
food venue is 1 mile away
2/1 = 2
Near 1: Close to Balance
Mainstream grocer is 1 mile away and fringe
food venue is 1 mile away
1/1 = 1
Extremely Below 1: Best Outcome
Mainstream grocer is 1 mile away and fringe
food venue is 2 miles away
1/2 = .5
Source: Figure adapted from Mari Gallagher Reserach & Consulting Group, Good Food: Examining the
Impact of Food Deserts on Public Health in Chicago, 2006, Figure 12.
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Findings
Local Food Environment
The food environment of the three study areas is dominated by quick service outlets. Of
the 221 food retail outlets located in the study areas, 54% are convenience stores. Figure 4
shows a comparison of the distribution of the various food outlets in the study areas to those in
metro Atlanta. Notice that the distribution in the study areas is reflective of the distribution in
metro Atlanta. (Only the farmers’ markets from the USDA National Farmers’ Market Inventory
as of late 2010 were accounted for in metro Atlanta). According to the USDA’s inventory, there
are no farmers’ markets within the study areas. The inventory uses a self-reporting method,
which leads to an incomplete list since farmers’ market managers may not be aware of the
inventory. To remedy this gap, a search of local farmers’ markets at the LocalHarvest site was
performed and two farmers’ markets were found to be within the boundaries of the study
areas.
60%

54% 56%

50%
40%

34% 33%

30%

Study Areas
Metro Atlanta

20%
11% 11%
10%
1% 0.2%
0%
Convenience Stores

Fast Food
Restaurants

Farmers' Markets

Supermarkets +
Produce Vendors

Figure 4. A comparison of the distribution of the four types of food retail outlets. The proportion of
convenience stores and fast food restaurants to farmers’ markets, supermarkets, and produce vendors
is out of balance.
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A more in-depth evaluation of the local food environment reveals a striking contrast
between the lowest income neighborhood and the highest income neighborhood. Figure 5
shows the results of the Retail Food Environment Index calculations by census tracts. It reveals
a lack of food retail outlets in census tracts 8, 87.01, and 87.02 in NPU-G. In fact, 64% of the
census tracts in NPU-G do not have supermarkets, produce vendors and farmers’ markets. Only
two of the census tracts in NPU-G lack fast food restaurants and convenience stores. Moving up
the map to the Buford Hwy corridor, it is apparent that the food environment is much better
than in NPU-G. Three of the 11 census tracts do not have fast food restaurants and convenience
stores. Two census tracts have RFEI scores that are comparable to Los Angeles’ and
Sacramento’s. Only 3 of 11 census tracts have no supermarkets, produce vendors, and farmers’
markets. The RFEI scores for the census tracts in Alpharetta fare the best out of the three areas.
There is at least one supermarket, produce vendor, or farmers’ market in any of its census
tracts. The food environment in Alpharetta is more reflective of metro Atlanta’s.
Accessibility
Along with the availability of the various food retail outlets, their distances from the
residents of the study areas play an important role in dietary behavior. A random sample of 124
centroids of residential parcels was chosen to represent the residential communities within the
study areas.
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Figure 5. RFEI results indicate that NPU-G is worse off than Alpharetta and the Buford Hwy corriodor.
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A new field was added to the residential points shapefile and random numbers were assigned
to each of the points using the field calculator’s advanced script function in ArcGIS. Figure 6 is
an image of the formula used to generate the random numbers. A location map of the 124
centroids is shown in Figure 7. The Alpharetta area was allotted 56 points, the Buford Hwy
corridor was allotted 35 points, and NPU-G was allotted 33 points. The allotment is relatively
proportional to the sizes of the study areas. The total area of the census tracts in the Alpharetta
area is 36.6 sqmi. It is 29.8 sqmi for the Buford Hwy corridor and 18.6 sqmi for NPU-G.

Figure 6. Assign Random Values Script

Next, the OD Matrix of Network Analyst was used to determine the closest distances
from the 124 centroids to each of the food venues. Table 4 lists the average distances of the
centroids to the closest conveniences stores, fast food restaurants, supermarkets, and farmers’
markets (using both the LocalHarvest source and USDA’s inventory). Census tracts 78.07 in
NPU-G and 114.13 in Alpharetta both have the farthest average distances from a local farmers’
market—over 6 miles. Interestingly, almost all of Alpharetta’s census tracts (116.05, 116.04,
116.07, and 114.13) have the greatest average distances from a farmers’ market. However,
census tract 116.07 is the farthest away from a convenience store, followed by census tracts 7
and 87.01 (NPU-G), and census tracts 116.06 and 116.04 (Alpharetta).
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Figure 7. The 124 centroids of residential parcels chosen to represent a census tract.
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Table 4. OD Matrix Results

Community
Alpharetta
Alpharetta
Alpharetta
Alpharetta
Alpharetta
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G

Census
Tract
114.13
116.04
116.05
116.06
116.07
212.12
213.01
213.02
213.03
213.04
503.04
503.06
503.09
503.11
503.12
503.13
22
23
7
78.07
8
82.01
83.01
84
85
86.01
86.02
87.01
87.02
88

Local
Farmers'
Market
(miles)
6.34
4.23
2.65
4.48
5.17
2.97
1.36
2.01
2.87
2.77
3.46
1.92
2.91
0.79
1.74
2.64
1.40
1.86
3.27
6.34
2.02
5.75
3.83
2.75
2.90
5.40
4.74
4.67
4.49
4.33

Farmers'
Markets
(USDA's
inventory)
(miles)
14.77
15.38
16.78
12.15
14.85
10.20
8.81
8.15
10.20
10.31
11.02
12.20
11.08
12.16
12.99
11.53
4.61
4.87
5.25
4.51
4.53
4.75
4.63
4.33
4.88
5.55
6.41
6.64
6.70
5.06

Convenience
Stores
(miles)
0.81
1.15
0.93
1.22
1.40
0.76
0.41
0.57
0.73
0.77
0.74
0.88
0.82
0.88
0.78
1.11
0.54
0.29
1.32
0.57
0.44
0.55
0.32
0.30
0.14
0.23
0.81
1.23
1.06
0.36

Fast Food
Restaurants
(miles)
1.34
1.15
1.25
1.42
1.50
1.01
0.76
1.11
1.16
1.34
1.68
1.13
0.76
0.60
1.51
1.22
0.82
0.94
0.88
0.80
1.02
0.88
1.48
1.28
0.45
0.64
1.65
2.55
2.23
1.84

Supermarkets
(miles)
1.39
1.69
1.54
1.79
2.00
1.68
1.18
0.96
1.10
0.98
1.68
0.66
1.56
1.16
1.43
1.37
1.27
1.31
0.84
1.58
1.12
0.88
1.50
2.03
1.55
0.60
1.78
2.51
2.19
2.05
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The top five census tracts where the samples are closest to a convenience store are all
located in NPU-G (tracts 85, 86.01, 23, 84, and 83.01). The top five census tracts that are closest
to a fast food restaurant are census tracts 85 (NPU-G), 503.11 (Buford Hwy corridor), 86.01
(NPU-G), 503.09 (Buford Hwy corridor), and 213.01 (Buford Hwy corridor). The census tracts in
NPU-G and the Buford Hwy corridor are also closer to a supermarket than the Alpharetta
census tracts. One reason is that Alpharetta is suburban with dense residential land use. Figure
8 portrays the land uses in the three study areas. Over 20% of the land use in Alpharetta is
residential and less in the other areas (13% along the Buford Hwy corridor and 8% in NPU-G).
The Food Balance Scores for each of the study areas were determined using the raw
distance values from the OD matrix. The results of the food balance calculations are shown in
Figure 9. The Food Balance Score was calculated by dividing the distance of the closest
supermarket by the sum of the closest distances of convenience stores and fast food
restaurants for each census tract. Farmers’ markets were excluded because they do not
represent “mainstream” grocers. As previously mentioned, mainstream grocers are retail
outlets that offer an array of food choices that allows consumers to meet their recommended
daily nutrient intake on a continuous basis. NPU-G census tract 85 has the worst score of 2.6.
Alpharetta census tract 116.04 has the second highest score of 1.53; followed by census tracts
84 (NPU-G), 116.06 (Alpharetta), and 503.09 (Buford Hwy corridor).
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Figure 8. Alpharetta’s census tracts are larger than the Buford Hwy corridor’s and NPU-G’s census tracts. It also has a greater
percentage of residential land use.

Figure 9. Food Balance Scores
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Discussion
By using the Food Balance Score in conjunction with the RFEI metrics for each of the
census tracts, the local food environment becomes clearer, thus the eating behavior of the
residents in each of the study areas are better understood. “… *H+ealthy eating habits are
ultimately a matter of individual choice, [but] local food environments influence the options
available to individuals and families.”7
The most vulnerable census tracts are the ones that have no supermarkets, farmers’
markets, and produce vendors, and no food retail outlets entirely. The RFEI identified NPU-G as
the most lacking area. Census tracts 8, 87.01, and 87.02 have no retail outlets, while census
tracts 22, 23, 78.07, 82.01, 83.01, 84, 86.02, and 88 have no healthy food retail outlets.
Residents in these census tracts have to travel to another census tract in order to purchase
food from a supermarket, produce vendor, or farmers’ market. The Buford Hwy corridor has
three census tracts that do not have healthy food retail outs—census tracts 213.03, 503.09, and
503.13. Alpharetta does not have a lack of these food retail outlets.
A personal vehicle and access to transit is important for residents living in vulnerable
tracts. As shown on Figure 10, NPU-G has the greatest proportion of residents who do not have
access to a personal vehicle, particularly census tract 8, which has the greatest percentage of
residents who have no access to a personal vehicle (50% or more) and does not have any food
retail outlets (Figure 5). In addition, NPU-G census tracts that do not have healthy food retail
outlets also have a high percentage of residents who do not have access to a personal vehicle
(25%-50%). Less than 25% of residents in both Alpharetta and the Buford Hwy corridor census
tracts have no access to a personal vehicle. In fact, less than 4% of the residents in Alpharetta
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have no access to a personal vehicle and less than 18% of the residents along the Buford Hwy
corridor have no access to a personal vehicle. Notice in Figure 10 that MARTA is not readily
accessible to many of the census tracts. The MARTA line does not extend to Alpharetta, but the
majority of the residents there have access to a personal vehicle. The Doraville station is the
only station serving the Buford Hwy corridor residents. The Bankhead, West Lake, and Hamilton
E. Holmes stations serve NPU-G. However, the West Lake and Hamilton E. Holmes stations are
located near I-20 where pedestrian safety may be a concern. In addition, residents who live
farther west of the Bankhead station and near I-285 are not within walking distance of the
station.
Pedestrian safety is particularly important for the carless population including the
elderly, children, and adolescents, who cannot drive. Figure 11 shows the greatest population
of the elderly is in census tracts 82.01 and 83.01 where the population is 20% and 16%,
respectively. Notice that I-20 bisects census tract 82.01, this creates a barrier for residents
north of I-20 attempting to reach the Hamilton E. Holmes station. Figure 12 shows the
distribution of school age children (ages 5-19). There are over 30% of school age children and
adolescents in census tract 83.01, 86.02, and 22. Recall that these census tracts do not have any
healthy food retail outlets; therefore children and adolescents in these tracts is more
susceptible to purchasing food at a convenience store or fast food restaurant whichever is
closest and most pedestrian friendly.
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Figure 10. Locations of MARTA stations and percentage of owner and renter occupied residents with no access to a personal
vehicle
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Figure 11. Distribution of the elderly population and their proximity to MARTA
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Figure 12. Distribution of school age children and adolescents and their proximity to MARTA

NPU-G also has the poorest residents of the three study areas. Over 80% of residents in census
tract 7 are living below the poverty threshold. Of particular interest are census tracts 86.02 and
22 where the percentages of children and adolescents are also the highest. Table 5 lists the
percentages of the population who are living below the poverty threshold. It is sorted from the
highest to the lowest. Alpharetta has the lowest percentage with 2% and a range of 2-7%.
Table 5. Percentage of the population living below the poverty threshold sorted from highest to lowest.

Community
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
NPU-G
Buford Hwy Corridor
NPU-G
Buford Hwy Corridor
Buford Hwy Corridor
NPU-G
Buford Hwy Corridor
NPU-G
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
NPU-G
Buford Hwy Corridor
Buford Hwy Corridor
Buford Hwy Corridor
Alpharetta
Buford Hwy Corridor
Alpharetta
Alpharetta
Alpharetta
Alpharetta

Census Tract
7
8
86.02
22
87.01
23
87.02
84
78.07
83.01
213.03
86.01
213.01
503.04
85
503.06
88
213.02
213.04
503.12
82.01
503.13
503.09
503.11
116.05
212.12
116.04
114.13
116.07
116.06

% Living Below the Poverty Threshold
80%
59%
53%
52%
51%
46%
45%
43%
39%
38%
37%
31%
30%
26%
25%
24%
23%
22%
18%
17%
13%
12%
9%
7%
7%
7%
6%
3%
3%
2%
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Conclusion
In evaluating the local food environment, both the availability and accessibility of the
various types of food venues in conjunction with socioeconomic and demographic data assist in
identifying vulnerable communities. A planner, government official, regional development
agency, or community activist concerned about the health of its residents and equity issues
related to food may visit the USDA’s Your Food Environment Atlas to assess the community’s
existing conditions and pinpoint its vulnerabilities. The atlas is a sufficient tool to gather and
analyze the most current open source information at the county level.vi This is useful for
intrastate, mega-regional, and regional planning efforts since it provides information about
health, dietary behavior, and community characteristics.31 This information may be used to
understand the complicated interactions among these factors and to identify patterns at a
broad level. However, zooming in to the local scale will reveal more information and paint a
clearer picture of the local food environment of communities, particularly diverse communities
where neighboring households are drastically different from one another.
Both of the metrics used in this research to assess the local food environment of the
three disparate areas may be performed for communities across the US. The RFEI identifies the
imbalances of the distribution of the food venues. However, the index is a ratio and should be
used as such since division by zero is an invalid function. The Food Balance Score is also a ratio.
However, division issues are not a concern since the metric uses distances rather than counts.
Therefore, the denominator will never be zero. Both the RFEI and Food Balance Score must be
used together along with socioeconomic and land use data in order to accurately understand
vi

Most of the data are provided at the county level depending on their availability. Otherwise, regional or state
level data are provided.
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the local food environment. Using a metric singularly may reveal inaccurate information. For
example, census tract 116.04 in Alpharetta has both a poor Food Balance Score and RFEI
(Figures 9 and 5, respectively). However, the land use is dominated by residential uses, and
individuals of driving age without access to a personal vehicle is extremely low (Figures 8 and
10, respectively). A valid interpretation of the combined information is that the residents of
census tract 116.04 lack nearby healthy food venues and has low access to healthy food
venues; however, they have the means to access food venues by automobile. Therefore, this
community is unlikely vulnerable to its food environment.
By applying a local level assessment to the three distinct areas, it became clear that the
residents in NPU-G (particularly the ones living in census tract 83.01) are the most vulnerable to
their food environment. This does not imply that NPU-G residents patronize quick service
establishments, but it does imply that they are more susceptible to purchasing food from a
nearby quick service establishment than residents of Alpharetta and the Buford Hwy corridor.
This conclusion was based on the community’s lack of access to a supermarket, lack of healthy
food retail outlets, low vehicle accessibility, high poverty rate, and percentage of school age
children, adolescents, and the elderly. Policy makers, community activists, and planners may
use this knowledge to guide regulations, allocate resources, and evaluate community and
economic development opportunities.
In spring 2010, the Obama administration made a plethora of resources available for
local governments and private industries to take advantage of in order to alleviate food deserts
and help underserved communities. Strong campaigning and activism by First Lady Michelle
Obama to end childhood obesity and create a healthier future for all Americans brought the
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issues of inequities of the food environment to the forefront. Mrs. Obama launched the Let’s
Move program in February 2010 with the goal of creating a healthier generation of adults by
reaching out to children today.32 Let’s Move provides information and support to parents,
educators, cooks, community leaders, government officials, entrepreneurs, and private
organizations on the process of improving children’s health and promoting healthy lifestyles
that will continue throughout their lives. The Let’s Move program in concert with the Healthy,
Hunger Free Kids Act and the Healthy Food Financing Initiative aims to transform America’s
food environment and change people’s eating behavior.32
The purposes of the Healthy, Hunger-Free Kids Act are “to expand access to the child
nutrition programs to reduce childhood hunger, improve the nutritional quality of meals to
promote health and address childhood obesity, and to simplify program management while
strengthening program integrity.”33 Congress has approved $4.5 billion of funding to the child
nutrition programs.
Unlike Let’s Move and the programs under the Healthy, Hunger-Free Kids Act, which
focus on children and mothers, the Healthy Food Financing Initiative directs efforts towards the
community as a whole to eliminate food deserts by drawing businesses that sell healthy food
and produce and expanding small retail shops to include fresh produce.34 With $400 million
dollars of funding, the initiative provides tax credits and loans to businesses and grants to
projects that promise to bring healthy food to communities. The governmental task force
leading the effort recommends the USDA’s Your Food Environment Atlas to community leaders
to use to “identify food deserts in their area.”34 The tool allows users to identify counties where
40% of the population is low income and “live more than one mile from a grocery store.”34 As
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previously mentioned, the tool shows data at the county level; therefore, a closer analysis of
the counties by local public or private organizations is recommended in order to prioritize and
allocate resources to the most vulnerable communities. Other factors that should be assessed
in order to properly identify and rank vulnerable communities include local health, such as
obesity and diabetes rates, bus stop locations, and pedestrian infrastructure.
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APPENDICES
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APPENDIX 1: Recommended Fruits and Vegetables from the 1995 Thrifty Food Plan
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Fruits
Apples
Applesauce, canned
Bananas
Grapes
Mandarin oranges, canned
Melon
Orange juice, concentrated
Oranges
Peaches, lite, canned
Pears, lite, canned
Vegetables: dark green
Broccoli, frozen
Lettuce, leaf
Spinach, canned
Vegetables: orange
Carrots
Vegetables: legumes
Garbanzo beans, canned
Kidney beans, canned
Lima beans, dry
Northern beans, canned
Vegetables: starchy
French fries, frozen
Peas, frozen
Potatoes
Vegetables: other
Cabbage
Celery
Green beans, canned
Green beans, frozen
Green pepper
Mushrooms, canned
Onions
Spaghetti sauce, canned
Tomato paste, canned
Tomato sauce, canned
Tomato soup, canned
Tomatoes
Zucchini
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APPENDIX 2: Food Location Maps
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