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1. INTRODUCTION

More than onethird of adults and approximately 17 percent of children and
adolescentin the United Stateare obese. Heart disease, diabetes, and cancer are amongst the
leading causes of death for Americans t@dajyl of which are linked to obesityDgdenet al,

2012). In the United States, higiBody Mass Indices BMIs)! are associated with
socioeconomically distressed populations (regardless of, rswgyesting thaenvironmental
influences outside of a persono6s Dhewatbwskyi c al
2009). One prominent area of research into these influences has focuséde opuilt
environment, specifically the retddod environmeni{Smoyeret al. 2006; Larsen and Gilliland

2008) This literature refers toolv income areas where theeelittle or no access to healthful
foods asfood desertd One crucial area of concerntimefood desertiteratureis thedefinition

of a food desert

Past studies hawgpically focused their food desert definitions smme combination
of access, &brdability, and store typeonsiderationsin particular, hese definitiondrequently
focus on access to large national grocery retail chaind usually exclude smaller grocery
retailers {.e., dollar stores, drug stores, and convenience storas)edtsy to assumthat large
chain stores provide the best variety and most edithge pricing of food items, bugnoring
smaller food retailers ongitan importantsource of food for consumens communities with
income and mobility issue¥his study exames how food desert geographies are impacted by
varying food desert definitionsncludingthe incorporation of/arious kinds of smatformat
food retailers

2. LITERATURE

Beforeengaging with the details of the present study, it is important to delineate the
contributions of previous research in the addach of the literature on food deserts can be
organized into three major themes: defining food deserts, defining accesséitityfood
retailingimarketing

2.1 DEFINING FOOD DESERTS

Food deserts are generatlgfined in the literaturef the fieldassocioeconomically
distressed areas with limited access to healthful {deéter and Cassady, 20Q%rsen and
Gilliland, 20@8; Larsonet al, 2009 Leeteet al.2011;Smoyeret al, 2006) The specificof the
actual definitions employeth each studyary from author toauthor. er thesake of brevity
and consistencythe discussion herwill focus on one of the most prominent food desert
definitions,theone used by thenited States Department of AgricultutgSDA). According to

! BMI is a primary measure of obesity.
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the USDA, afood desert is a loincome census tract where a substantial number or share of
residents has low access to pexmarket or large grocery store. Low income tracts are defined
as those where at least 20 percent of the people have income at or below the federal poverty
levels for family size of four, or where median family income for the tract is at or below 80
percant of the surrounding area's median family income. Tracts qualify as low access tracts if at
least 500 persons or 33 percent of their population live more than a mile from a supermarket or
large grocery store (USDA, 20p9Based on the USDA criteria, 10rpent ofall census tracts
in the US are considered food deserts; withvie majority (82 percent) of tleecensus tracts
falling in urbanareas (USDA, 2009)This fact accounts for the almesbmplete focus of the
food desert literaturen food desertsn urban ares, although it does leave open the additional
guestion as to issues related to food deserts irurtmen settings

As an example of issues with food desert definjtMarland et al. (2001) look at the
physical availability of food storesnd how it aff ect scludesal foadi d u a
services such as any type of restauranhvenience store, supercenter,doug storesThis
definition overlookstwo major components of defining factors of a food desert. It does not
indicatethe availability ofhealthfulfood, justthe presence of food servicédso, the definition
does not address the issue of affordabilitith relation to food dese] Thus simple
knowledge of foodaccess is not helpful for decision makers when identif§ood need.
Some articles have a different approach anct
example of this would bBerg and Murdoch's (2008) definitionafe®a s fino gr oc e
neighborhoodd® as o p p o s e d. Theio appraadotuseas erstieernimber of grocery
stores in a censuract ignoring the distribution of the stores within the census tract.

2.2 DEFINING ACCESSBILITY

Much of theexisting food deseliterature defines food desetiased on accessityl
to, and affordability of, food (usually from grocery stores). These variables differ from author
to author andthe type of area that is studied. Some authors even usee therms
interchangeablyeven if food is geographically accessible, it may nemionetarily accessible
to consumers, especially in lewcome areasHowever, it is important that a distinction is
made: acessibility deals more with the geographical and transportation issues in the area of
study,while affordability refers to the acail cost ofobtaining andconsuming the good. Most of
the literature on food deserts defines accessibility based on-mitneadius around a grocery
store, or a onenile radius in a census tract becatrsliterature broadlgssumethat one mile
is a r@asonable distance if the consumer had to WBérg and Murdoch, 200&parkset al,
2011;USDA , 2009 Wrigley et al, 2002 However use of a onemile radius to identify food
desertss fairly simplistic and ignores the complexities that cam&sociated with urban travel
(e.g.,multiple modes of transport, such as walking, public transit, and automobile use, and the
existence of travel barriers such as rivers or rail lines that can prevent a store from effectively
serving all residents that atechnically within one mile of a food store location)

Other articles use a varietgf different measurements including geographical
information systems (GIS) that calculate the minimum distance and coverage methods in order
to determine the supermarketcassibility within a city $moyeret al, 2006 Sparkset al,

2011). For example, the use of public transit (bus and rail) is examined with GIS, using census
tracts as a good i nwditha aufer or cantaineal somey Kintblem r h o ©
being created for that particular area. Howev@any authors use a netweblased approach

and look at footpathspads, or public transit routés order to better examine the accessibility

of food retailers.This approach is useful for determining acdafi, but the studies will

ignore (or are unable to include) the population who actually use those forms of transportation
for their shopping trips to the grocery store.

Access to a vehicle/vehicle ownership is another means of determining accessibilit
This makes sense becausa ownership is widespread the US, so lack of access to an
automobile could be conceived as a serious impediment to food procuréwmésrobiles
haveshaped the way in which many cities in the US were develapetiare a dsic force in
the evolution and ongoing operation of US society.
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2.3 FOOD RETAILING/MARKETING

A growing body of research suggests that the suburbanization of food retailers in
North America and the United Kingdom in recent decades has contributedeiméingence of
urban food deserts (Larsen and Gillland, 2008). This is based on the idea that grocers locate
near the consumers with higlisposable inconse Thus, asnore affluent populationsoved to
the suburbs, grocery stores followddaving populations remaining in the inner city under
served Research from this perspectigealso based oimsights provided byhe spatial demand
curve concept: pople consume more from stores that are physically closer tq #mehiess
from storedocatedfurther away.

Within the food retailing industrythere is an increasing diversity in tkinds of
stores providing foodAlong with grocery stores;onvenience stose drug stors, and dollar
stores have also become important food providers in recent y&dhel, 2011;Martinez and
Kaufman, 2008 With an increase of competitiotraditional grocersmay endurgressure to
lower their prices. This increased pressure to lower prices combined with the perceived costs of
locating in an area of low socioecononsiatus {ypically due to crime and lower demand)
form an ideal combination of the obstacles that create food deserts. Also, with an unstable
economy and increasing gas prices, many food retailers are looking for alternative distribution
channels in ordeto betterreach their consumer. For exampiigal-Mart is expanding their
mid-sized stores and tmeWal-Mart Market (smaltformat) stores because the return on
investment in thoseetail formatsis comparable to that of its larger supercenters anclt@an
them to increase their reach into more and different markets than in tf{Bqgst 2011).

3. STUDY AREA, DATA, AND METHODS

3.1 STUDY AREA

Dallas CountyTexas,s home to one of the largest collections of food deserts in the
US (USDA, 2009).Most of these food deserts can be found in south Dalkes study area for
this project focuses on south Dallas witkiire confines of major highways. Figure 1 shows the
extent of this study area within the southern part of the city of Dallas.

3.2 DATA

The first dataset is st (including addresses)f all food retail establishments within
Dallas city limits. This datasetwas obtainedfrom the Department of Code Compliance
Services for the City of Dallas. Each retail establishment is assigoaiggory based on store
type. Store type is determined by square footage and the good or service that provides the store
with the majority of its sales (not profits). The categories that were already assigned to each
retail establishment have been modifiatb more useful categies for this particular study.

The categories and their criteria used in this study are outlined in Table 1.

Caterers and food available for purch&smted inside a school, hotel, ather nor
food establishments (such as a ggma corporate office) wereemoved from the dataset.
Those food purchase options are removed from the analysis dratiesl idea thamembers of
the general community may not have accesahility to purchase the items from the store
(e.g.,they are nota member of the gym or work in the office with the food establishment).
Also, any business notdd the databasa scurfently under construction wnatsncluded in
the analysis because the store type was undeterminable.

Referring to the store type classification in Table 1, the USDA only includes the
Supercenters and Large Supermarkategory in their food desert definition. The store types
Small Supermarkets, Gas Stations, Drug Stamas,Dollar Storesare referredt@as 6 s mal | e
grocery retailersd throughout the rest of t
definition employed in this study. Wholesale stores and clubs were not included in the analysis
because they are not considered grocery stores bgtigditandards (USDA, 2009).
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FIGURE 1
SOUTH DALLAS STUDY AREA

TABLE 1
STORE TYPE CATEGORIES AND ESCRIPTIONS
NUMBER OF
STORE TYPE DESCRIPTION STORESIN
STUDY AREA
SUPERCENTERS & Large national chain supercenters and
LARGE SUPERMARKETS supermarkets. 20
Smaller grocery retailers and convenience
stores that do not have gas pumips,(ocal
SMALL SUPERMARKETS mom and pop grocery stores). 82
GAS STATIONS Convenience stores with gas pumps. 58
Stores that sell convenience dodd items but
DRUG STORES position the store as primarily a pharmacy. 11
Deep discount stores that sell predominately
DOLLAR STORES commodity items, including food items. 31
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Income data from the 200810 American Community Survey (AC&Je used to
identify the income levels of the census tracts. Block level population data from the 2010
census is used to identify the location of the population outside a one mile radius of a food
retailer from one of the categories listed above.

The datasstused in the study are the most recent available at the time of the study.
Data for food retail establishments are current as of 2011. Neighborhood data come frem 2006
2010 (incomes) and 2010 (populations) respectively. The time frame of the2@D06ACS
encompasses much of the recent economic recession.

3.3 METHODS

Before identifying food desertsfood stores werelassifiedinto the categoriedrom
Table 1 A broad range of online yellow pages, customer reviews, Google maps, and Google
Earth wereused to assign each store within this classification system. For example, Google
Maps and Google Earth were used to provide confirmation of the presence of gagamunps
thus include a store in the figas stationodo ca

After food stores were categaed, low income census tracts were identified based
on t he US Ddtédsearlierusing ¢he in@me data fromahACS and thenational
poverty levelfor a family of fourin 201G. Also, part of the defition of a food desertelies in
part onrelaive income;therefore the mean incorhior Dallas Countywas used to find which
census tracts fell below 80% of the mean income of the area.

A GIS analysis was then implemented to identify the census blocks that fall in low
income census tracts, and thehich of those blocks are outside of a one mile radius of a food
retailer (this analysis repeated for each of the store categories already mentioned). GIS analysis
also used census tract population data to identify the percent of the population inaabhattra
lies outside a one mile radius of a food retailer (again, this analysis was repeated for each store
category).

4. RESULTS

Based on the USDAG6s 48ooficansus traets irf south Dallaso d  d ¢
(61%) are food desert§igure 2represents the geographic distribution of these tratsf the
food desert tracts isouth Dallahad 100% of the population outside of a one mile radius of a
large grocery store or supermarkend 10 additiondlood desertracts had 80% or more die
population living outside of the one mile radius. There are 177,663 persons in south Dallas who
live more than a mile from a major or large grocery store, which is about 99% of the population
that lives in a census tract that qualifies as a low incoawt. fThis shows us that income level
is likely to be a strong determinant of food deserts, which makes sense given grocery retailers
are forprofit organizations and tend to locate in areas where profit is potentially maximized.

The USDA currently ideiifies food deserts using 2000 census data, which finds 28
census tracts as food deserts in the study area (USDA, 2009). Figure 2 displays the 48 census
tracts that are food deserts using the 2010 census data. There is actually a 71.4% increase in the
numbe of tracts that are food desefitsm 2000 to 2010With the recession, it can be assumed
the number of low income tracts may have increased in areas that possibly already had low
access, or that grocers have left certain neighborhoods that could nofloageially support
it. Though many of the persons (at least more than 500 or 33%) in the food deserts do not have
access to large grocery retailers, they may have access to smaller grocery retailers.

When smaller grocery retailers are included in thalyeis of food deserts, 11% of
the census tracts in south Dallas are still food deserts (all food deserts shown in Figure 3 are
also food deserts based on how the USDA defines them in Figure 2). There are 7,960 persons in

2 National poverty level for a family of four in 2010 was $22,314 (U.S. Bureau of the Census,
2010)
3 The mean income for Dallas County in 2010 was $47,974 (U.S. Bureau of the Census, 2010)
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south Dallas who live more thamale from a grocery retailer of any kind, which is 4% of the
population that lives in a low income tract. The difference (77%) that the smaller grocery
retailers make in the food deserts possibly points to an over estimation of the impact of food
desertslf the smaller grocery retailers do in fact provide adequate groceries, a major source of
where a neighborhood shops is ignored. This could become problematic when policy
intervention or business strategy is based on the ideas that certain areas aesdatsdndhen

they may not be.
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5. CONCLUSION DISCUSSION, AND FUTURE RESEARCH

5.1 CONCLUSION

Researchinghe geography of food access and the built environment of food retailing
erhances the understanding of thenstraintsthat impacthealthful eating. This is especially
important in thoseommunitieswhere there is low mobility and higftonomicdistressMany
arguments can be made for how to measure access and avabrents make up a food
desert; his papelis aimed at emphasizirgiore type as the key differentiating factor. Using t
USDAG6s def i ni t imakes itpdssibfe to@asitpthgastkerdiffesences that arise
when smaller formagrocery retailers are included. The results show a decrease in the number
of census tracts classified as a food desert by Zkich includes 169,730 people, when
smaller format grocery retailers are includedhe definition.

It is importantto note that this paper does not suggdisvf the smaller retails offer
healthful food optionsThe key point here ithat it is important to notice how big a difference

188



there is between th&SDA definition and thebroader, small stormclusive definition
employed hereThus, it is possible thatuse of the USDA food desert definitiomay
overestimate thegeographic extenvof food desertsThis is becoming a morénportant
component to consider in measuring food dissas we see an incredsethe variety of retalil
formats that provide food servic@dartinez and Kaufmar2008) This large geographic gap in
the two definitions of food deserts highlig the importance of looking into multiple elements
of the food desrt to see what is driving such a large change.

5.2 DISCUSSION

Including smadll grocery retailersn food desert definitionsould call attention to the
idea that small businesses play an important role in providing food to the surrounding
community. If these stores are viable substitutes for major national chain grocery retailers, the
food desert landscape will d& more like the ma in Figure 3 as opposed to Figure 2
Identifying the substitutability of the smaller grocery retailers for the larger national chain
stores would require a survey of the products in individual stores.

There are also policy and business strategy implicatithat can @me from this
analysis. Figure hdicates areas that are the most important census tracts to focus on for any
policy intervention to provide access to grocery retailers or assist smaller stores in providing
fresh food options. The tracts cdudven be areas that have high incentives for firms to locate
(i.e., tax breaks). This analysis also suggests how vital it is to understand the food retail
environment beyond the income of the population and major grocery skaegxample,
looking atproduct offeringsn stores would be an ideal place to start in order to better identify
the service gaps in healthful food acceséso, Mom and Pop storewray play a much larger
role in the communitiethan what can be seen in Figurea®d understandinhow those stores
function and what they provide is essential to a successful business strategy.

Some key limitations impact this study. Useaobne mile radius as a measure of
access to a store ignores the actual distance that must be traveled lpnshmer. The
consumer may have to travel along a road, footpath, or public transportaticouttatequire
them to travel more than a mile to get to the store, even though they may live within one mile
of a grocery store. This way of measuring access aé&glects vehicle ownership, relative
location to public transportation, and otmeobility issues (such as age). Another limitation of
this studyis inherent in the datasets us&tbrescurrently under constructioim south Dallas
are not included in th analysis as the nature of their food offerings (if any) cannot be
adequately knownThe development of any of these new stores into partial eséniice full
retailers would in turn impact the geography of food deserts represented here.

5.3 FUTURERESEARCH

Future research should include further investigation of the products (type of food)
offeredin the different types of store formatbhis will tell us if the smaller grocery retailers
provide healthful food options and can serve the surrognolipulation sufficiently. Including
all of Dallas County will yielda better understanding of what is going on in north Dallas versus
south Dallas or suburban versus urb&eo, looking at how different measures of access differ
depending on definition would be an interesting topic to explore. For exaongigaring
highways, foot paths, and public transportation networks to identify areas where access is more
than a mile way. This study yields results that may be unique to Dallas given the nature of the
city structureA fruitful direction for future research would be to do parallel analyses for other
metropolitan areas, as this would help to identify the degree to whigballas case study is
truly unique.
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