Finding and Indexing Urban Food Deserts Through
Spatial Analysis and Place Interpretation:
A Sequential Mixed Methods Approach in Austin, Texas

TEXAS STATE UNIVERISTY-SAN MARCOS, DEPARTMENT OF GEOGRAPHY
January 21, 2011
Authored by: Hans G. Friedel
Committee Members
Dr. Youngmei Lu
Dr. Denise Blanchard-Boehm
Acknowledgement
David Parr
IN PARTIAL REQUIREMENT FOR THE DEGREE OF
MASTER OF APPLIED GEOGRAPHY-LAND MANAGEMENT

0

List of Contents
Introduction
Background and Local Context
Literature Review
Research Methods
Findings
Conclusion

1
3
7
24
31
57

Appendix I
Appendix II
Appendix III
Appendix IV

62
63
64
65

References

66

List of Figures
Figure 1
Figure 2
Figure 3

8
11
25

List of Images
Image 1
Image 2
Image 3
Image 4
Image 5
Image 6
Image 7
Image 8
Image 9

44
45
45
46
46
49
56
56
61

List of Maps
Map 1
Map 2
Map 3
Map 4
Map 5
Map 6
Map 7
Map 8
Map 9

34
35
36
37
38
39
40
41
42

List of Tables
Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10

4
5
30
32
33
33
47
50
53
55

“But the supermarket did not change, except for the better. It was well-stocked,
musical and bright. This was the key, it seemed to us. Everything was fine, would
continue to be fine, would eventually get even better as long as the supermarket did not
slip.” From the novel “White Noise” by Don Delillo (p. 170)
"The food shopping selection on the east side is awful!!! Horrible & cheap cuts of
meat, low quality seafood and no produce selection worth speaking of. For a child
and a family it is a living nightmare!" Anonymous Food Desert Survey Response
“A hungry man is not a free man.” Adlai Stevenson

Introduction
Traveling to the grocery store and purchasing food is a commonplace process to most suburban
Americans. It is a routine experience that may range from minor entertainment to benign
inconvenience. Aside from ever increasing food prices, minor nuisances may include out-ofstock items, squeaky-wheeled shopping carts, long check-out lines, poor parking, coupons that
fail to scan, and rotten produce. From preparing shopping lists to thumping melons, most
suburban American families share in this widespread and conventional experience—one of life’s
ordinary routines.

However for some Americans, accessing quality food items is not so

convenient.
People of low socioeconomic status living in urban neighborhoods can face comparatively more
difficulty and fewer choices in accessing supermarkets with a balanced selection of fresh,
inexpensive, high-quality, and healthy food items than their suburban counterparts.

As an

increasing number of middle-class Americans relocated from central cities to suburbia, large
‘big-box’ grocery retailers followed their customers outward into the less dense suburbs and
urban fringe areas (Bay Area Economics Forum, 2004). Disadvantaged groups remained behind
populating older inner-city areas nearer the urban core. Purchasing food is not only an economic
hardship, but a physical challenge in terms of making the trip to the store for those with limited
mobility-do not own cars, disabled, and/or elderly. Those who lack equal access to large chain
grocery stores may be forced to purchase food from gas stations, convenience stores, local small
markets and fast food restaurants.
Research has found that gas stations and convenience stores have diminished selections of
quality food items at higher prices (Blachard, 2002). Furthermore, poor access to large chain
1

grocery stores has been linked to negative health outcomes, especially obesity.

Zenk and

colleagues (2005) reported that “Four of the 10 leading causes of death in the United States are
chronic diseases for which diet is a major risk factor.” United Kingdom (UK) Government
Health Minster Tessa Jowell has defined areas “where people do not have easy access to healthy,
fresh foods, particularly if they are poor and have limited mobility” as “food deserts” (Quoted in
Furey et al. 2001, p. 447). “A growing body of research suggests that the suburbanization of
food retailers in North America and the United Kingdom in recent decades has contributed to the
emergence of urban 'food deserts', or disadvantaged urban areas with relatively poor access to
healthy and affordable food”, especially fresh fruits, vegetables, and meats (Larsen 2008, p.
1045).
Previous studies that focus on the economic, physical and cultural barriers to food accessibility
have extensively and loosely applied the term ‘food deserts’ to describe a variety of
disadvantaged inner-city areas with spatial, economic, and cultural barriers to food access. This
research will focus specifically on finding urban ‘food desert’ neighborhoods within Austin,
Texas.

Populations facing significant barriers to accessing fresh, healthy and inexpensive

groceries, living in ‘food deserts’, will be referred to as ‘food insecure populations.’
While precise relationships between public health, socioeconomic status, supermarket
distribution, and healthy food choices are complex and multifaceted, it is possible to investigate
this issue with a sequential mixed quantitative and qualitative approach with spatial analysis
followed by place interpretation. Broadly speaking, spatial analysis can be described “as the
quantitative study of phenomena that are located in space” (Bailey et al. 1995, p. 7). It was used
herein as a form of exploratory data analysis within the framework of Geographic Information
System (GIS). Rather than anchor the analysis in theory, the applied spatial approach will "let
the data speak for themselves" (Gould 1981). An exploratory approach uses the data as an "aid
in discovering patterns, and to suggest potential relationship and hypothes" (Anselin 1993).
Once identified, disadvantaged areas with poor grocery access were further investigated, in
sequence, with place interpretation through qualitative means.

Place "Interpretation, either

explicitly or implicitly, aims to stimulate, facilitate and extend people's understanding of place so
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that empathy towards heritage, conservation, culture and landscape can be developed" (Stewart
et al. 1998). Specifically, ‘food insecure populations’ within areas identified by the GIS as ‘food
deserts’ were further confirmed through the content and non-parametric statistical analysis of
original survey data gathered on grocery purchase behavior, dietary behavior, cultural factors,
and local ‘place’ knowledge.

Research Question/Thesis: The purpose of this directed research project is threefold: 1) to
determine if Austin contains urbanized areas with ‘food desert’ characteristics, 2.) to map,
interpret, describe, and document these neighborhoods and their populations, and 3) to develop a
more useful method for classifying ‘food deserts’ than exists in the relevant literature. The
question of whether ‘food deserts’ and ‘food insecure populations’ exist locally within Austin is
an important public health concern and a question that is fundamentally geographic in nature. It
is hypothesized that there is a statistically significant relationship between the independent
variables of median household income and attitude towards eating healthy; and variables
assumed to be dependent including distance from store, modality, and difficulty in accessing
grocery stores, store selection, store quality, and dietary habits (Dependent Variables).

Background and Local Context
Much of the early essential research on the urban ‘food desert’ phenomena was conducted in the
United Kingdom and Canada. The term food desert originated in British Government Food
Policy Research conducted in the late 1980s.

Grocery inaccessibility in disadvantaged

neighborhoods was considered a serious public health concern by the British government.
Researchers found that people living in ‘food deserts’ paid nearly twice the amount for the same
food item as suburban residents (Larsen 2008). While there is no commonly accepted definition
for what exactly constitutes an urban ‘food desert’, certain themes emerged in the research
literature. Research into creating an urban ‘food desert’ taxonomy has identified not only
financial and spatial barriers, but also barriers relating to consumer food attitude and knowledge
(Shaw, 2007). The food desert phenomenon “has been further exacerbated by the effect of large
grocery retailers located on the periphery of towns and the subsequent displacement of
independent retailers in central cities (Furey et al., 2001, p. 447).”
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The bulk of the early ‘food desert’ literature research, including the use of the term itself, arose
from U.K. governmental social policy research during the early 1990s. There is also significant
interest in the topic of urban food accessibility in Canada and Australia-leading to high-quality
research. Comparatively, the United States until recently had a relative paucity of urban ‘food
desert’ research, instead focusing more on ‘food insecure populations,’ rural food accessibility,
and general urban sustainability. While a larger discussion on the causes for disparity in the
quantity of urban ‘food desert’ research between the U.S. and the other mentioned countries lies
outside of the scope of this paper, it may be attributable to American auto-centrism and our
collective valuation of individual freedom as opposed to more socialistic collective
responsibility.

Clearly, the American transportation paradigm and infrastructure is biased

towards automobile usage. This is less the case in other developed countries where large
numbers of the population do not own cars and mass transit is more widely utilized (Table 1).
Table 1: Motor Vehicles per 1,000 People in
Select Developed Countries (1990 and 2003)
Country
1990
2003
United States
758
808
Italy
529
610
France
494
596
Japan
469
582
Germany
405
578
Canada
605
577
Sweden
464
504
United Kingdom
400
442
Mexico
119
201
Argentina
181
181
Russian Federation
87
174
Brazil
88
170
India
4
9
(Data Source: World Bank 2006)
In the United States, only eight percent of the population does not own automobiles (U.S.
Department of Transportation, 2001). Reflecting this, American travel behavior corresponds
with vehicle ownership, differing substantially between those who do and those who do not own
vehicles (Table 2).
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Table 2: Select Approximated U.S. Vehicle
Ownership and Travel Statistics
Own
Do not
car
own car
Annual Trips per Person
1,500
1,000
Annual Miles Traveled
14,900
6,900
Trips by Personal Vehicle
90%
40%
Trips by Foot
8%
37%
Trips by Transit
1%
20%
(Data Source: U.S. Department of Transportation 2001)
Despite the prevalence of automobile usage in the United States, there are members of the
population who do not own cars, are transit dependent, and/or mobility impaired. While exact
numbers are difficult to come by, it is estimated that in the United States 14 million people ride
public transportation each weekday. In 2007 alone, over 10 billion unlinked trips were taken
using public transportation (publictransportation.org 2010).

An empathetic concern for

disadvantaged residents of Austin, particularly transit dependent and mobility challenged was the
critical lens through which this research was conducted.
Unless a grocery store is located within a short walking distance from a residence, accessing one
requires transportation resources which in turn require financial resources. Even for people
living near supermarkets, the weight of groceries combined with the fragility of plastic bags if
used, limits pedestrian travel distance and carrying capacity.

These limitations are only

compounded for those who are disabled, elderly, or suffer from mobility limitations. Food is
also one of the most discretionary purchases for people who are poor-behind rent and bills.
Unhealthy foods are often cheaper than more healthy offerings. Further impacting healthy eating
options are the myriad of storage issues including refrigeration, shelf life, and eating habits of
children at home. Low income consumers may be less likely to purchase perishable produce if
they have concerns of food spoilage. Consumers also need an access to education to obtain the
necessary health knowledge to effectively select and prepare healthy meals (Shaw 2006).
Though perhaps obvious, it is important to address why studying urban ‘food deserts’ and food
insecure populations is important in Austin, Texas. The short answer is that food access has
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implications for public health. Various studies have related low socioeconomic status with an
increased risk for obesity.

The United States has an unusually high obesity rate among

developed nations. Obesity continues to be an epidemic public health concern in the United
States, and is associated with a variety of chronic diseases, higher health care costs, and lower
quality of life (Mokdad 1999). Along with obesity, there is a growing interest in people’s
accessibility to quality and affordable food retailers. In the search for factors that may contribute
to individuals having higher than normal Body Mass Indexes (BMI), researchers have explored a
myriad of socioeconomic, geographic, genetic, and cultural factors.

While an inverse

relationship between socioeconomic status and BMI factors have been described in research, a
precise independent/dependent variable relationship between diet, exercise, culture and
socioeconomic status is evasive (Wang 2007, Apparicio 2007).

In the United States, the

prevalence of fast-food restaurants, gas stations, and convenience stores combined with relative
prosperity constitutes a unique and somewhat anomalous case among developed countries. As
one east Austin resident said in the Daily Texan, “It’s all just KFCs, Church’s and Sonic, and
that’s what people have access to…A lot of people in my neighborhood don’t have
transportation” (Wermund 2009). One thing is certain- classifying and locating urban ‘food
deserts’ and ‘food insecure populations’ is complex and extends beyond the merely geographic
into a variety of wider social and cultural contexts.
This research focus is grocery store accessibility within the Austin Metropolitan Area. The total
estimated population was 709,893 in 2006 (U.S. Census Bureau). Sprawl and suburbanization,
driven by the region’s rapid growth, have strained transportation infrastructure, local resources,
and transformed the urban landscape. The area’s tremendous growth provided a unique research
opportunity for examining relationships between grocery store distribution and socioeconomic
status. Austin extends over much of Travis County and some of Williamson. Travis County
doubled in population in the years between 1990 and 2010 to its current total of near one-million
(NACO 2010). According to the U.S. Census Bureau, Austin has around 276,842 housing units
and a population density of approximately 2,610.4 people per square mile.

The median

household value was $124,700. Austin is relatively affluent, with a median household income of
$42,689 (Census 2000). Austin was 65.4 percent white (includes Hispanic) and ten percent
African American (Census 2000). About three quarters of the population spoke English as their
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primary language and right under one quarter spoke Spanish. Compared to the rest of Texas,
Austin had a slightly lower poverty percent of 14.9 percent compared to 15.8 percent. While
comparatively well off, Travis County does have socioeconomic disparities. Income and race
are bifurcated east-to-west along the IH 35 corridor. Central Austin neighborhoods located east
of the highway tend to be largely minority and low income. This spatial divide suggests that the
lowest income areas of Austin may experience social exclusion and isolation. This makes Austin
an interesting case to study and suggests that this study will be needed, relevant and timely.

Literature Review
Urban food accessibility is such a broad topic that volumes of research could be written on all its
many faceted dimensions. Nevertheless, three broad themes emerge from the previous literature
and were summarized in the salient contribution, “Food Deserts: Towards the Development of a
Classification (2006)” by Dr. Hillary Shaw of Harper Adams College of the United Kingdom.
Dr. Shaw found that barriers to food accessibility could be divided into three broad categories: 1)
Ability (physical barriers); 2) Asset (financial barriers); and; 3) Attitude (cultural/educational
barriers). According to these categories, food deserts could exist for some people in areas close
to grocery retail centers. While his research explored many ‘food desert’ areas and at-risk
populations including time-poor but financially secure individuals, this research will seek to
locate disadvantaged areas and populations that are heavily affected by all three categories. In
other words, this research will not focus on casus such as isolated poor individuals living in a
well-off suburb, etc.
Though not expressly mentioned, one or more of these dimensions typically emerges as a
common theme in virtually all urban ‘food desert’ literature. Along these lines, this paper
divides barriers to grocery store/fresh food access into (1) spatial dimensions, (2) socioeconomic
dimensions, and (3) cultural dimensions (Figure 1). The nexus of all three will be considered an
urban ‘food desert’ and likely locations for significant food insecure populations.

The

subsequent literature review will be thematically organized according to these three dimensions.
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Figure 1: Urban ‘Food Deserts’
Conceptualized as Nexus of Barriers

At Risk Area

At Risk Area
Urban
Food
Desert
At Risk
Area

Spatial Dimension:

A growing body of literature has studied suburbanization of large chain

retail centers that peaked during the 1980s and 1990s. Larsen et al. (2005) confirmed this spatial
shift in grocery store locations in London, Ontario by comparing grocery store location data from
1961 to 2005 with geographic information systems.

This spatial trend paralleled the

abandonment of independent and smaller grocery stores in disadvantaged and declining innercity areas. Though this outward pattern of development may be described geographically, its
primary origins are economic. Geographic information systems (GIS) are a powerful tool that is
used to explore accessibility and identify UFDs in many of the geographic studies conducted on
this topic. This section will examine relevant literature with an eye on geographic methods used
to describe the spatial location and attributes of food deserts within modern urbanized areas.
"More and more supermarkets are building in newer suburbs, and smaller food shops are
disappearing from older neighborhoods, leaving food deserts in their wake” (ESRI 2008).
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Spatial separation between residents and supermarkets can be derived with a variety of
quantitative methods utilizing Euclidian distance, network distance, cost-weighted distance,
nearest neighbor analysis, accessibility formulas, or service areas. Methods measuring food
accessibility can be divided into four general categories that are: 1) measuring distance between
fruit and vegetable outlets and residential areas; 2) measuring psychological and financial
distance; 3) extending spatial measures to include socio-economic factors; and 4) better
analysing partial areas for degree of social deprivation (Shaw 2010, Fooddeserts.org). This last
measurement refers to creating a ‘social topography’ or measuring the shifting links between
deprivation and diet (fooddeserts.org, 2010). One British researcher even went so far as to
spatially plot the locations of residential areas and stores that sold ten or more items of fresh
produce within 500 square meter grids over 6000 square miles encompassing Birmingham,
Hampshire, Somerset, Shrewsbury, and parts of North London and Stevenage in the United
Kingdom (Hickman 2007; Shaw 2007). Twenty percent of urban areas in this extensive survey
were categorized as urban ‘food deserts’, or areas spatially mismatching stores with adequate
produce selections and residential areas (Shaw 2007).
Clarke et al. (2002) quantitatively tried to measure access patterns to grocery stores in the urban
areas of Leeds/Bradford and Cardiff, United Kingdom. These urban areas availed themselves to
research because of previous city council surveys detailing grocery retail outlets. After mapping
all the food stores in the study area and created buffers with a 500 meter radius, the researchers
ran two accessibility models in a GIS; the origin-constrained spatial interaction model and the
Hansen-type accessibility indicator (popularized by Knox 1978, Koenig 1980) These
accessibility measures “reflect[s] the opportunities for grocery retailing that are available at all
different localities and is related to the distance and scale of provisions of grocery retail services
(Clarke et al. 2002).” These accessibility measures are not without problems. One coefficient in
the origin-constrained spatial interaction model is the average revenue per square foot of a
grocery establishment, which is used as a proxy to determine retail quality. This is proprietary
information in American supermarkets is typically confidential. While Clarke et al. (2002)
admitted that poor access to retail was not the only factor determining the existence of a ‘food
desert’, they were able to locate six areas within the study area that were possible ‘food deserts’.
This research is an excellent resource for quantitative accessibility models of retail access;
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however the assumptions involved and lack of significant findings studies relying primarily on
accessibility formulas point to the value of a mixed-method approach incorporating qualitative
research to confirm or triangulate quantitative findings.
What then can be said of the most fundamental of spatial metrics, linear distance? Acceptable
distance to stores would be closely associated with available transportation options,
infrastructure, and service levels. Many United States and Canadian researchers have proposed
on a maximum acceptable walking distance from residence to healthy food sources of around
500 meters (Clarke et al., 2002; Larsen et al., 2008; Shaw, 2007). While this may be realistic
considering the higher population densities and more compact urban forms of European cities,
500 meters seems an overly optimistic goal in the United States given urban sprawl that
characterizes many of our cities. Though difficult to quantify, ten miles driving for someone
with a car in a suburb would be easier than walking two miles in the rain.
Urban ‘food deserts’ can be difficult to locate through purely quantitative spatial means.
Identifying discrete geographic barriers to accessing fresh, healthy, and inexpensive groceries is
problematic from a purely GIS perspective. Apparicio et al. (2007) in an impressively thorough
GIS and statistical analysis which included three separate measures for accessibility, was unable
to find significant ‘food desesrts’ in Montreal, Quebec (Figure 1). Spatial accessibility from
neighborhoods to grocery stores is far more complex than mere distance along infrastructure or
Euclidian distance to grocery retail centers. Previous research has struggled to identify food
deserts utilizing various measures of accessibility with GIS. Transportation modality is an
important component as well. People without cars living in a relatively affluent area can be said
to be food insecure. Likewise, people living in disadvantaged areas with a car may not face any
significant barriers to accessing grocery retail centers. Of course this does not include culture
influences, personal choice, health education, and attitudes-illustrating the connectedness of the
three dimensions. What is known is that people of limited mobility living in the nexus of
geographic, socioeconomic, and cultural barriers face more hardship accessing fresh and healthy
groceries than people of abler means in suburban neighborhoods.
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Figure 2: Three Measures of Food Accessibility (Apparicio et al. 2007)

= mean distance between census tract and nearest supermarket.
dbs = distance between block centroid and supermarket s.
wb = total population of block b (entirely included in census tract i).

= mean number of supermarkets within 1000 m of census tract population.
S = all supermarkets.
Sj = number of supermarkets within 1000 m of the block centroid (dbs < 1000).
wb = total population of block b (entirely included in census tract i).

= mean distance between census tract population and n different chain-name supermarkets.
dbs = distance between block centroid and supermarket s; dbs is sorted in ascending order.
n = number of different chain-name supermarkets to be included in measure (here n = 3).
wb = total population of block b (entirely included in census tract i) .
Despite the complexity and thoroughness of their three measures of food accessibility whcich
included socioeconomic factors, Apparicio et. al. (2007) had to concede that identifying urban
‘food deserts’ solely upon spatial access is problematic and that a variety of factors affect
accessibility to food including “social and cultural norms, physical disability, economic assets or
attitude toward and knowledge about food and cooking (Apparicio et al. 2007).” It is important
to mention that to an extent, the research methods used can affect the results. Additionally, the
spatial arrangement, concentration or dispersion of a city’s disadvantaged socioeconomic groups
coupled with spatial layout, affects whether or not a ‘food desert’ area can be found by a
particular method or whether a ‘food deserts’ even exists. Further confounding results are the
type of transportation modalities and assumptions the researcher models for. In contrast, and
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somewhat intuitively, Bertrand et al. (2008) found that while grocery stores were relatively
accessible for Montreal residents who own cars, the 40% who did not had comparatively poor
access to supermarkets.
If accessibility has had limited success, what can be said of linear distance, the most basic and
fundamental component of spatial analysis? British and Canadian studies frequently supposed a
maximum reasonable walking distance to stores of around 500 meters and used this to
benchmark maximum optimum distance to quality food sources (Clarke et al., 2002, Larsen et
al., 2008; Shaw 2007). While perhaps realistic considering the density of European cities, 500
meters seems an overly optimistic goal in the United States given the urban sprawl that
characterizes much of our built environment.
The view that central city residents face geographic barriers in accessing grocery stores is not
without dissenters. Cummins et al. (1999) and Smoyer-Tomic et al. (2006) have found in
Glasgow and Edmonton respectively that inner-city areas within those cities are actually closer
to grocery stores than suburban edge-city regions. While this is probably true for these cities, it
is important to mention that physical distance is just one aspect of the geographic accessibility
dimension. Once again, transportation modality is a critical component. It may be harder for
someone who is elderly or disabled to walk one mile to a grocery store in an inner-city area than
it is for someone with a car to travel 5 miles in a suburban area. At an average speed of twenty
miles per hour for instance, it would take the person driving 5 miles 15 minutes one way.
Though variable based upon age, sex and other factors, the average person walks at a pace of
about one mile per 20 minutes (Knoblauch et al. 1996). One interesting counterpoint to the
prevailing notion within food desert literature that inner-city areas are underserved in terms of
low-priced grocery availability, Short et al. (2007) found that in San Francisco, inner-city areas
are served by a plethora of ethnic small and independent type grocery stores that offer relatively
high quality selections of fresh foods at competitive or sometimes lower prices than neighboring
suburban grocery stores. In light of these findings, it is important to mention that San Francisco
is a fairly progressive city with a higher than average median income with respect to the rest of
the nation. The identification of urban ‘food deserts’ has been an elusive task in North America
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utilizing a purely geographic approach. This is likely due to the complex and variable rich
nature and interdependence of the remaining two dimensions to disparities in food accessibility.
Socioeconomic Dimension: While it is difficult if not impossible to separate the socioeconomic
dimensions of food accessibility from the physical access dimensions, this section will attempt to
evaluate some relevant and essential literature investigating food accessibility from a more
economic perspective. It is important to remember that there is a strong potential for social
justice and critical theory bias in this research due to the perceived relationship between low
food accessibility and low income and or highly minority neighborhoods. It is also important to
view this research in light of the spatial trend that stores during the 1980s and 1990s followed
more affluent people outward to the suburbs, abandoning denser and typically lower income
areas near city cores. While a variety of factors influenced this retail development trend, an
important one to consider is the concept of economies of scale. Stores during this period became
larger and more competitive, hence the emergence of the big-box or superstore that is prevelant
today. In modern U.S. suburban areas, superstores have all but replaced independent locally
owned grocers due to their deeper pockets and an ability to take advantage of economies of scale
coupled with their ability to offer food at lower prices. It is important to keep these trends in
mind when exploring the socioeconomic dimensions of food availability.
Essential food accessibility research by Kaufman et al. (1997) presented several key findings
with respect to the economic component of food accessibility. The study found that on average
disadvantaged households spend less in supermarkets, are less likely to live in more accessible
suburban locations, and that stores in low income areas charge more for food (Kaufman et al.
1997). Comparative research into grocery store pricing has several underlying weaknesses
including the problem of choosing which items to compare for price analysis and what to do
when one store does not stock the same item(s) as another store in the research sample. There is
element of arbitrariness when it comes to creating comparative shopping baskets.
Chung et al. (1999) in a study of food accessibility in the Minneapolis – Saint Paul area that
even though the poor pay only slightly more for food, the disadvantaged face hardship with
respects to purchasing food simply because the large grocery retail chains with the best
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selections and prices are not located in poor areas. A weakness with Chung et al. is the
admittedly small research area (Twin Cities). Additional research however with larger sample
sizes confirms these findings in other MSAs. Compared to poorer areas, large numbers of
supermarkets are located in upper class neighborhoods. “There are 3 times fewer places to
consume alcoholic beverages in the wealthiest compared to the poorest neighborhoods
(prevalence ratio [PR]=0.3, 95% confidence interval [CI]=0.1–0.6). Regarding neighborhood
segregation, there are 4 times more supermarkets located in white neighborhoods compared to
black neighborhoods (Morland et al. 2002).”
Further compounding difficulties inner-city poor face in accessing groceries, in light of the
suburbanization of grocery stores, is the prevalence of convenience type stores in disadvantaged
neighborhoods. Studies have shown that there is variability in food price between convenience
or independent type stores and large grocery retail centers. A study comparing 191 stores in
urbanized areas of New York State found that prices were 3-6 percent higher in central city
environments than in the suburbs (Hall 1983). His research area included the four largest
boroughs of New York City, Erie County, and Dutchess County. This study was interesting in
that it attempted to develop a statistical model that covered both price and non-price factors. A
key finding of Hall was that black and elderly face higher prices, less quality and cleanliness.
These findings are corroborated by research conducted by Chandle et al. (1991) which found that
grocery stores in communities with low consumption of healthy food allocate less shelf space to
high fiber and low fat items (Cheadle et al. 1991). In this study, surveyors gathered data from
the stores based around a shopping basket made up of a variety of staple food items that were
common to 85 percent of the stores surveyed. The statistical methodology used in this research
was seemingly unique in the literature and sought correlations between a variety of unusual
factors including store cleanliness scores and number of cash registers.
Though the relevance of some of these values is questionable, the research did find an inverse
relationship between store size and price and the tendency for African American neighborhoods
to pay more for foodstuffs.

His findings on the relationship between disadvantaged,

predominately African American neighborhoods, higher food prices and lower grocery
accessibility was later confirmed by Zenk et al. (2005) in Detroit and by Powell et al. (2007) in a
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national study of 28,050 zip codes. This inverse relationship between store size and price has
been explored in several studies.

An early and important body of research by Howard

Kunreuther (1973) makes an important distinction between “store effect” and “price effect” with
respects to economic barriers to food accessibility.
“The store effect refers to price differentials between large and small stores for the
same-size item. If the price per ounce for any given package size varies inversely
with the size of store, then individuals who shop in chains pay less for identical items
than those who patronize smaller grocers. The size effect refers to differences in
price per ounce for various sizes of a particular brand item within any given store.
If price per ounce varies inversely with size, then poor people who purchase small
packages pay more for the same quantity in the long run than if they had bought a
larger size. (Kunreuther 1973)”
While 15 percent of middle-class consumers in New Haven, Connecticut shopped at small
independent type stores, 60 percent of low-income consumers shopped in the same category of
stores. Though this research is somewhat dated at being the better part of 40 years old, a
conceptual double jeopardy might theoretically ensue for low income people with respect to the
price and size effects. Kunreuther’s distinction may have modern implications assuming that
disadvantaged urban areas are more served by convenience stores and gas stations.
His research was also an early mixed-methods approach combining statistical measures based
upon survey results. It was an attempt to inductively gain insight into consumer shopping
decisions. Though this research predates the term food desert, it lends insight and provides a
conceptual foundation for understanding the supply side economic barriers facing disadvantaged
consumers. He found that “a large proportion of the low-income families were aware of the
quantity-discount phenomenon, even though they could not always take advantage of the
potential savings from buying larger packages (Kunreuther 1973).” The study had several major
weaknesses, namely that the size effect was measured in terms of consumer perception of the
item size. This has the potential for a variety of comparative flaws and is as the paper admits,
“crude”. One other weakness is the research area being entirely confined to New Haven,
although later research into food deserts roughly corroborates some of these findings.
Kunreuther’s “Store Effect” was channeled by the statement that “Low-income zip codes tend to
have fewer and smaller stores than their more prosperous counterparts have” (Pothukuchi 2005).
15

Pothukuchi surveyed planners in 32 communities concerning initiatives in place to encourage
grocery retail development in inner-city, at need areas. He found that such initiatives are
relatively uncommon in cities, and might mitigate the “central-city gap” in supermarkets that
leads to economic inequality in access. Pothukuchi found that planners tended to be reactive and
wait for private developers to imitate retail development activities.
Zenk et al. (2005) analyzed the spatial accessibility of large supermarkets in relation to
neighborhood race and poverty demographics. They found that distance to supermarkets was
comparative in the “least impoverished neighborhoods” even across racial lines (Zenk et al.
2005). However, neighborhoods that were characterized as being both the most impoverished
and predominantly African American were on average 1.1 miles further from supermarkets
compared to white neighborhoods. There are some problems however with this research which
can be derived from the paper’s own introduction.

“Detroit shifted from 16.2% African

American in 1950 to 81.2% African American in 2000 (Zenk et al. 2005). The paper points out
the subdivisions outside the city core are over 80% white. This unusual amount of segregation
(2nd in the United States) could skew statistical research into relationship between UFDs and
race.
Aside from the ethnicity and race issues, it is important to mention an interesting paradox
observed by researchers studying food accessibility, insecurity and obesity. It would be intuitive
to assume that low income and hunger would lead to people being thin and malnourished;
however there is a body of research indicating that people in low income neighborhoods are
more likely to be obese. Townsend et al. (2001) found a correlation between women’s BMIs and
food insecurity. They suggest that this may be due to binge eating resulting from the food stamp
cycle, however this explanation seems a bit contrived. Picket et al. (2005) was able to positively
correlate income inequality in 21 developed countries with obesity among men and women,
incidence of diabetes mortality, and calorie intake. However, just as in Townsend et al. (2001)
the possible explanation was that these health ills were results of living in a more hierarchical
society. While the statistical research is fundamentally sound, the explanations given seem very
shaky. In this author’s opinion, a more likely explanation is offered by Block et al. (2001).
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In a statistical GIS study of all fast food restaurants in New Orleans, buffers and a regression
analysis was used to determine that predominately black and poor neighborhoods had “2.4 fastfood restaurants per square mile compared to 1.5 restaurants in predominantly white
neighborhoods (Block et al. 2001).” While recognizing potential cultural implications, this
research points to what this author believes is a more likely explanation for the paradoxical
relationship between low socioeconomic status and obesity. It seems intuitive that people of
limited means and mobility located in inner-city neighborhoods would be more likely to eat at a
nearby convenience store or fast-food restaurant than travel to a suburban grocery retail center.
Perhaps the crowning achievement of the British research into the urban ‘food desert’
phenomena was the cornucopia of research into food consumption changes associated with the
opening of a large grocery store in an abandoned shopping center in a previously identified food
desert. A 97,000 square foot Tesco ‘Extra’ Superstore opened in 2007 in the Seacroft district
center of Leeds, UK. The detailed research on food accessibility already conducted in the area
created the unique scenario where a benchmark was available to measure pre and postintervention changes in shopper behavior.

Though much of the research conducted was

qualitative and consisted of surveys and interviews of residents in the Seacroft area, much of the
data was tested for significance with multivariate quantitative methods.
Two research papers by Geographer Neil Wrigley of the University of Southampton and fellow
associates assessed the effects of a “non-healthcare intervention” or “retail-provision
intervention” of the Seacroft development (Wrigley et al. 2002a; Wrigley et al. 2002b). Based
upon information gleaned from before and after seven day food consumption diaries, Wrigeley et
al. (2002a) found that 45% of respondents surveyed switched to the new Tesco superstore.
Additionally it was discovered that average distance traveled of those who switched the new
store dropped from 2.25 miles to 0.98 miles and modality shifted by a factor of three towards
walking (Wrigley et al. 2002a).
While they only found a minor overall increase in fruit and vegetable consumption from 2.88 to
2.92 portions per day, those in the pre-intervention period who consumed fewer than two
portions of fruits and vegetables daily increased consumption by 60%. Those who consumed
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less than one serving per day more than doubled their servings of fruits and vegetables (Wrigley
et al., 2002a). These findings are statistically significant and show that retail interventions into
urban ‘food deserts’ can achieve impressive results. Six hundred and fifteen people responded to
both ‘waves’ (before/after) surveys making a fairly large sample size for academic research such
as this. Several potential biases were noted, including statistical effects of losing 394 people
between the survey waves and the likelihood that the surveyors experienced increased success
recruiting certain groups. Some of these findings are interrelated with the cultural dimension,
however this research points to the geographic proximity of the Tesco store as being the
underlying cause for the changes in behavior.
Wrigley revisited the Seacroft development in research analyzing pre and post-intervention focus
groups (Wrigley et al. 2004a, 2004b, 2004c). While not a particularly groundbreaking as a stand
alones, the previous studies importance was that they attempted to “triangulate” earlier
quantitative Seacroft intervention findings. It was found that the introduction of the Tesco
Superstore “transformed physical access for many” and that “walking to the ‘main’ food source,
with its associated flexibility and cost-savings, had become a viable option (Wrigley et al. 2004a,
p. 2013).” Utilization of qualitative research to triangulate or confirm quantitative findings is an
important contribution to the literature and a concept that provides a theoretical foundation for
this UFD research in Austin. These findings are telling statistics that confirming that those with
the poorest diets face physical and not purely economic barriers to fresh food access.
The second paper by Wrigley et al. (2002a) which was featured in the same issue of Urban
Studies explored the context of the Seacroft intervention in terms of the roll of planners and
business interests in helping to achieve greater social inclusion.

This paper explored the

potential for planners, government policy makers, and retail business interests to work together
to redevelop inner-city areas. The paper suggests that planners should be flexible in allowing
retail led redevelopment of urban areas and suggests that retail intervention in disadvantaged
areas has an important role in reducing social exclusion (Wrigley et al., 2002b). Whelan et al.
(2002), like Wrigley et al.
intervention in Seacroft.

(2002a, 2002b, 2002c) further studied the pre and post retail
They found a consensus among earlier reviewed literature that

“disadvantaged consumers experience constrained food choice as a function of low income and
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restricted mobility, particularly in those areas where food retail access progressively worsened in
range and quality terms during the 1980s and 1990s as a result of the effects of out-of-centre
superstore development.” This study brings transit modality into the forefront of the spatial
access problem, finding that poor consumers are less likely to own automobiles. They utilized a
market research type approach for gathering qualitative data where they had small focus groups
(7-10 people) being facilitated by a skilled interviewer.

The paper points towards the

opportunity to conduct a post intervention study. The lack of additional follow up research
combined with the small size of the focus groups were two weaknesses in the Whelan et al.
(2002) study.
Cultural Dimension: With the relationship between low socioeconomic status, poor diet, and
obesity established, cultural barriers that would affect urban food accessibility are probably the
least described in research and the least understood. Cultural barriers are probably the most
complex of the three, crossing many research disciplines including psychology, sociology and
dietetics.

People’s attitudes, behaviors and beliefs are stratified across ethnic, regional,

socioeconomic, and national lines. Within this dimension of the ‘food desert’ phenomenon there
are a multitude of subdivisions including diet/food education, cooking ability, general health
knowledge, ethnic norms, and national dietary trends. Food culture can be an important part of a
place or group’s heritage. A specific group’s attitude towards eating healthy can be very difficult
to quantify. Culture in a broad sense also includes national trends such as the tendency for
Americans to be comparatively obese. One might conclude that Americans as an aggregate
group have a cultural tendency towards poor diet, obesity, and related negative health effects.
Though we are a comparatively prosperous society, we are not a particularly long-lived society.
The United States may be a unique example among nations, but these idiosyncrasies are critical
to researchers attempting to explore food accessibility problems within this country.

An

exploration of this dimension yields important insights useful for this investigation into whether
or not urban ‘food desert’ and especially food insecure populations exist in Austin.
Per previous mention, Hillary J. Shaw in his seminal paper “Food Deserts: Towards the
Development of a Classification” divides food deserts into three broad dimensions which are
ability, asset, and attitude. Ability roughly corresponds to geographic factors and asset roughly
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corresponds to socioeconomic factors. Of interest in this section is his attitude dimension.
Roughly corresponding to the cultural dimension in this research, he defines ‘attitude’ as:
“…any state of mind that prevents the consumer from accessing foods they can
otherwise physically bring into their home and have the necessary assets to
procure…such states of mind may include culturally based prejudices against
certain foods, lack of knowledge as to how to prepare and cook some foods, lack of
knowledge as how to prepare and cook some foods, or unwillingness to find time in
a time-poor bush cash-rich lifestyle to cook fresh vegetables (Shaw 2005).”
Shaw’s exploratory and theoretical paper helps develop a taxonomy for the subject. The paper
also suggests that a component of attitude is choice.

Even in situations where healthier

alternatives are accessible and affordable, people may still choose unhealthy options. Choice is
interesting when one considers the prevalence of obesity in the United States. Shaw’s paper is
theoretical in nature and does not really offer any original research to support his assertions,
instead relying on inductive themes summarized from other studies.
In “Food environments and obesity-neighbourhood or nation?” Cummins et al. (2005)
investigate the environmental exposure aspects of obesity. They suggest that the United States
may be a unique case with respects to obesity and diet, and that there may be an overemphasis on
social contexts, physical constraints, and on individual behavior decisions (Cummins et al.
2005).

They make the interesting suggestion that residents of the United States are more

“susceptible to the contextual determinants of health at the neighbourhood level or may suggest
that macro-level processes currently make the US a very different place to live compared with
other developed nations” (Cummins et al. 2005, p 100). This research also describes paradoxical
instances where low income neighborhoods with higher obesity rates are located adjacent to
higher income neighborhoods with lower obesity rates. This lends support to the notion that
there is a cultural dimension to ‘food deserts’ and ‘food insecure populations’. Along with fastfood availability, other suggestions offered for this counterintuitive mismatch are the tendency of
energy dense food to be inexpensive and the “palatability of sweets and fats associated with
higher energy intakes (Cummins et al. 2005, p. 104).” Also suggested is the possibility of a
negative feedback loop where fresh healthy foods such as fruits and vegetables are not offered in
poor areas due to negative demand. This would generally suggest an attitude, cultural, or
perceptive cause to the obesity problem in poor areas.
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This succinct but important research explores the link between these factors in terms of the
relationship of obesity and socioeconomic status. Interestingly this research suggests that the
United States may pose a unique case among developed nations with respects to the relationship
between obesity and socioeconomic status that resists categorical definition or simple
explanation. The notion that the United States presents somewhat of a unique case among
developed nations is somewhat triangulated by research conducted by (Lin et al. 1999; Nielsen et
al. 2002; Prentice et al. 2003) suggesting that fast-food and eating-out is an increasingly
important component of American diets. Not fully explored in this research is the possibility that
higher income people tend to exercise more than lower income people. Perhaps lower income
neighborhoods are less conducive to physical activity. The propensity to consume fast-food may
also relate to time constraints faced by busy, modern Americans. One possibility is that time
constraints are increasing in a corresponding manner to increasing daily commute times in
congested and overburdened urban infrastructure. It is likely a combination of complex factors
associated with modern American life.
Lending additional support to the importance of the cultural dimension, Pearson et al. (2005)
conducted a survey of 1,000 households in South Yorkshire, United Kingdom that suggested that
the cultural components of ‘food deserts’ might be the most influential in terms of affecting
public health. Households were sent questionnaires collecting demographic, supermarket use, car
ownership, mobility, and produce consumption data. Out of the 1,000 sampled, 426 responded
with complete surveys. They found no statistically significant correlation between produce
consumption and deprivation, distance to nearest supermarket, produce prices and potential
difficulties with grocery shopping (Pearson et al. 2005). Other than the paper’s brevity (three
pages) and lack of scholarly depth, it does make some interesting observations. Their survey
findings suggest that the three key elements of food deserts - fruit and vegetable price,
socioeconomic deprivation and a scarcity of locally available supermarkets - were not important
factors influencing fresh fruit and vegetable consumption.
“It seems that cultural influences including gender and age, as opposed to material
factors such as poverty and distance to supermarkets, predominate in influencing
consumption of fruit and vegetables (Pearson et al. 2005, p. 196)
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Literature Review Summary:

Though not all inclusive, dividing studies in urban food

accessibility into three dimensions provides the reader a solid introduction into existing ‘food
desert’ research and to some extent an introduction into food insecurity among disadvantaged
populations. Food desert research is not without its problems and detractors. In a critique on the
subject of retail access and obesity, White (2007) found that large-scale epidemiological studies
and natural experiments are so costly and obtaining control so difficult in real-world
experimentation that definitive urban ‘food desert’ research is prohibitively difficult. This author
is unable to locate conclusive research linking food retail access and obesity. Additionally,
Pearce et al. 2006 challenged the notion of ‘food deserts’ in New Zealand research finding that
access to community results was better in more disadvantaged neighborhoods. This illustrates
yet one more problem with ‘food desert’ research, and that is place-based bias due to the
uniqueness of different places.
Research conducted in the United Kingdom, Canada, or New Zealand does not necessarily apply
to the US. Furthermore, research in one city does not necessarily apply to another city. Instead
there is a plethora of studies, especially the Seacroft intervention studies that links improved
grocery retail access to increased fruit and vegetable consumption and one could assume a
healthier diet. Another problem with urban ‘food desert’ research are problems associated with
data and assumption. Census tracts and blocks are typically used in measuring grocery store
accessibility.
“Census Tracts: are small, relatively permanent statistical subdivisions of a
county…(that) usually have between 2,500 and 8,000 persons and, when first
delineated, are designed to be homogeneous with respect to population
characteristics, economic status, and living conditions. Census tracts do not cross
county boundaries” (U.S. Census Bureau 2010).
“Block group (BG) A subdivision of a census tract (or, prior to 2000, a block
numbering area), a block group is the smallest geographic unit for which the Census
Bureau tabulates sample data. A block group consists of all the blocks within a
census tract with the same beginning number” (U.S. Census Bureau 2010).
Imagine a scenario where accessibility was measured based upon shopping behavior within a
census tract.

People may shop at a store that is spatially closer but in an adjacent tract.

Likewise, some residents may prefer a farther store over a nearer one for various reasons
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including perceived quality.

These inorganic, artificial delineations of a cityscape create

problems in determining significant statistical relationship and invoke the famous Modifiable
Unit Area Problem (MUAP). They are formal areas instead of functional areas. In fact this type
of problem can carry over into grid type analysis as well (Shaw et al. 2002). It is a goal of this
research to move towards a more dynamic and continuous view of food deserts.
Perhaps best summarizing ‘food desert’

research in the United States, was a large,

comprehensive report to Congress by United States Department of Agriculture (USDA) staff
titled “Access to Affordable and Nutritious Food—Measuring and Understanding Food Deserts
and Their Consequences: Report to Congress” (Ver Ploeg, et al. 2009). It recognized that dietrelated diseases and obesity are problems in the United States that may be linked to supermarket
access. They found that a small percentage of national consumers were restrained in accessing
healthy food because they live far from grocery stores. Specifically, they found that of all U.S.
households, 2.3 million, or 2.2 percent, live more than a mile from supermarkets and lack vehicle
access (Ver Ploeg, et al. 2009). Utilizing area based accessibility measures; they found that
“23.5 million people live in low income areas (places where more than 40 percent of the
population live at or below 200 percent of Federal poverty thresholds). They also found that
11.5 million people, or 4.1 percent of the total United States population, live in low income areas
greater than one mile from a supermarket (Ver Ploeg, et al. 2009). The study also quantified
disparities in travel time to supermarkets for disadvantaged citizens:
“Data on time use and travel mode show that people living in low-income areas with
limited access spend significantly more time (19.5 minutes) traveling to a grocery
store than the national average (15 minutes). However, 93 percent of those who live
in low-income areas with limited access traveled to the grocery store in a vehicle
they or another household member drove” (Ver Ploeg, et al. 2009, p. 2).
They went on to determine that household characteristics such as low income, low educational
attainment, low employment levels, and public assistance reliance were the most influential
determinants (in addition to low-income, upon which the analysis was conditioned (Ver Ploeg, et
al. 2009, p. 111)
Geographic literature on food access inequality is ongoing and suggests all sorts of interesting
relationships and opportunities for future study areas including dietary spatial patterning,
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disposable income, gender differences, and the cost associated with eating healthy. Could it
simply be that disadvantaged consumers cannot afford to purchase large quantities of healthy
food? At least one leading researcher has gone so far as to suggest that variables such as malefemale literacy differential, death penalty, and population growth may provide indicators of a
country’s social liberalness and hence indirect drivers of retail trends and patterning
(fooddeserts.org 2010). Perhaps best summing up the interrelatedness of all three dimensions
analyzed is the finding that the quality of nutritional dietary intake is strongly patterned
socioeconomically (White 2006). With certainty, there is a strong enough body of research to
support the notion that there are relationships between race and food accessibility, modality and
food accessibility, store size and price, and dense urban environments and price.

Research Methods
While directly measuring ‘food deserts’ with strictly quantitative or qualitative methods is
problematic, a sequential mixed methods approach starting with discovery spatial analysis and
confirmative place interpretation is an appropriate method for discovering areas in
characteristics. A sequential mixed-methods approach is where the researcher seeks to elaborate
on or expand on the findings of one method with another method (Creswell 2009). In this case it
will be the elaboration upon quantitative GIS methods with a qualitative survey instrument
gathering dietary, perception, demographic, and cultural information. While a rigorous ‘food
desert’ definition is lacking in previous research, this study will contend that it is possible to
identify at risk areas with a GIS. These at risk areas can then be triangulated and ‘food deserts’
identified by surveying a sample of the potential ‘food insecure’ population living within them.
Prior to analysis, a Venn diagram was created conceptualizing a theoretical food desert based
upon past research (Figure 1). Then, a visual flow chart was created to bridge the wide gap
between theoretical and applied methods and to guide the sequential mixed-methods steps
required to find areas within Austin that have the lowest food accessibility (Figure 3).

24

Figure 3: Finding Food Deserts with
a Sequential Mixed-Methods
Approach
THEORETICAL
STEPS

1. Identify urban areas with
Geographic / Physical Barriers
to large grocery retail centers

2. Identify urban areas with
Socioeconomic Barriers to
accessing healthy inexpensive
food

3. Identify areas with Cultural
Barriers to healthy diet. This is
the most complex of the three
and includes elements of
personal choice, attitude,
health education, physical
activity and broader societal
trends.

APPLIED QUANT
STEPS

1. Identify Census block
groups farthest (time
weighted) from supermarkets
with GIS

2. Identify lowest income
census Tracts with GIS

3. Select areas that are both
low income and farthest from
supermarkets

4. Identify potential urban
‘food desert’ (UFD) areas

4. Areas with significant
Geographic/physical,
socioeconomic, and cultural
barriers to purchasing healthy
inexpensive food can be
identified as urban ‘food
deserts’ (UFDs)

Important Consideration: Transportation modality can be
a component of all three dimensions/barriers. It can be
cultural for some people, as some people make a personal
choice to not own a car or lack the education required to
operate one. However, it is assumed that for a majority of
transit dependent people, transit modality is a result of
socioeconomic circumstances and contributes to
geography/physical barriers.

One benefit of this research
model is that there are
multiple opportunities to
conduct and present
meaningful research within
each dimension. This protects
the directed research project
from failures in any one step. It
is sequential; however entire
projects could exist within
steps 1 through 4 for example.

APPLIED QUAL
STEPS

5. Survey residents in
potential UFD areas to
triangulate findings (Fresh
fruits and vegetable

6a. Score and
statistically test
survey responses
and look for
significant
relationships

Look for and
identify any
themes among
open ended
responses

7. Areas with ‘food insecure
populations’ can be identified
and urban ‘food deserts’ can
be located

25

Spatial Analysis/Quantitative Methods: It was imperative when designing this research to find
a quantitative means to discover prospective at-risk urban areas, or contiguous neighborhoods
that had ‘food desert’ characteristics and were at the nexus of spatial and socioeconomic barriers.
The spatial analysis was used as an initial exploratory step (Anselin 1993). In order to provide a
more revealing measure of spatial separation than purely linear distance, a measure of costweighted distance was developed for use within the GIS. First, U.S. Census Bureau Summary
File (SF1, SF2) data were added to TIGER/Line Shapefiles clipped to a boundary formed by
Austin’s City Limits. Each Census block group contained on average 1,000 residents and varied
in size according to population density.

Block groups are better approximations of

neighborhoods than the larger tracts. They also allow for a more refined spatial analysis.
Summary File demographic data was extracted for total population, working population, median
income, race, and importantly, journey-to-work modality. This data along with location of all
supermarkets over 40,000 square feet was mapped with ESRI ArcGIS 9.3.
Specifically, the three travel modalities analyzed were driving, bus, and walking. At the time of
analysis, the only significant form of mass-transit available in Austin was Capital Metro Bus. To
calculate cost- or time-weighted distance, distance from each Census block group centroid to the
nearest supermarket was calculated. This was then divided by the summation of the percent of
people traveling to work by each of the three modalities of driving, bus, and walking. An
estimation of average travel speed for each of these three modalities was necessary to complete
the equation. Of course, travel time is highly variable, being affected by traffic, time of day, and
trip location. Nevertheless, values of 30 MPH for car, 15 MPH for bus, and three MPH for
walking were used. This time-weighted distance provided a means of ranking Census block
groups by average travel time to nearest store in minutes (Map 7). The formula was as follows:

Where:
i = Census block group Centroid
j = Nearest Supermarket
Pop = Population Drive + Bus + Walk
A food accessibility index was created for Austin. First, median income was used as an indicator
for socioeconomic status. Then, normalized average block group travel time and median income
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were normalized by calculating their respective standardized Z-scores for each Census block
Group. Then, Normalized average travel time was subtracted from normalized median income.
These scores ranging from -9.21 to 5.72 were then divided into four categories with a Jenks
Natural Breaks optimization. This statistical method of categorization minimizes variance within
categories while simultaneously maximizing variance between categories. Census block groups
with scores less than -2.35 were the poorest and farthest time wise from supermarkets. The
results were mapped (Map 8). The following equation summarizes this step for each block group.

Where:
= Mean of scores for all block groups
= Standard deviation for all bock groups
Place Interpretation/Qualitative Methods: The next step undertaken in the research sequence
was to triangulate the spatial ‘food deserts’ findings with a street-intercept survey of local
residents, in effect, confirming the quantitative findings with qualitative analysis and place
interpretation. The survey instrument was designed to gather at-risk consumer data on primary
supermarket location, distance traveled to supermarket, transportation modality, shopping
frequency, shopping perceptions, attitude towards eating healthy, local store condition, local
food prices, dietary behavior, and a variety of basic socioeconomic information.

Most of the

psychometric questions were in Likert scale and were scored and coded from one to five. Where
possible, the direction of responses was kept the same with more negative, infrequent, or difficult
responses towards one and getting more favorable towards five. The data itself was collected in
the nominal, ordinal, and interval form. Responses for questions five through 15 were treated as
ordinal data so that a non-parametric statistics could be performed. The survey instrument also
provided opportunities for open-ended or nominal responses seeking additional comments about
purchasing groceries; the price and availability of fresh fruits and vegetables in the
neighborhood; and personal experiences traveling to the store. Median household income and
attitude towards eating healthy were assumed to be independent variables, with the other
questions representing dependent variables.

The complete survey instrument and complete

coded responses is included in Appendices 1 and 2.
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This type of survey has several limitations. First, the street-intercept approach required brevity
and the instrument was limited to one page. To this avail, fresh fruit and vegetable consumption
was used as indicator for healthy eating. Expanding the research to include canned goods,
cereals, dairy products and frozen goods would necessitate a very complex methodology
including stratification of store-level data within the various categories according to healthiness.
The second limitation was due to the budgetary and time constraints of the survey being
unfunded and conducted by one researcher. The sample size and survey scope were relatively
small (21 respondents), and there was no realistic way to ensure that all Census block group
respondents had an equal chance at selection. The small sample size, lack of randomness, and
lack of comparative surveys from other areas limited the types of statistical tests that could be
performed.
Methodological and Theoretical Validation:

Though more applied than theoretical, this

research into Austin’s ‘food deserts’ falls under the broad theoretical umbrella provided by
historic social urban geography. It explores the interface between people and their physical and
their social economic environment. Referencing some historic work in urbanism and human
ecology, especially research by R. E. Park and E. W. Burgess in Chicago, several theoretical
insights emerge (Park 1925, Burgess 1928). These theories contain ideas that urbanization
produces new environments including a “mosaic of little worlds which touch but do not
interpenetrate (Park 1925, 608)” and the differentiation of populations within an urban-social
context. Urban ‘food deserts’ can be thought of worlds within but separate and segregated from
the rest of the city. The question becomes how to apply these broad theories, in the spirit of
applied research.
The spatial analysis was a quantitative GIS application of location theory and Burgess’ model of
residential differentiation and neighborhood change. Ghettos, Chinatowns, and in this case,
‘food deserts’, would be areas of transition for disadvantaged populations near city cores as they
attempt to achieve higher levels of social attainment and move outward towards suburbs. It was
assumed that 1) Austin was a homogenous plane with grocery stores being desirable economic
centers, and 2) that the population was homogenous, only differentiated along Census block
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group boundaries by the three social variables of income, race, and transportation modality. It
could then be further assumed that People would choose to live closer to desirable economic
areas marked by greater supermarket access. Those who could not, would be subject to social
exclusion and less healthy options.
In an attempt to validate the overall methodology of finding areas of low food accessibility with
median income and modality, a statistical correlation analysis and Pearson R values calculated
for select census block group demographic data for Austin.

Confirming this study’s

methodology, there was a moderate negative relationship significant to the 99 percent confidence
interval between walking to work and median income, and mass transit to work and median
income (Table 8). Also, percent white was positively correlated with income, and the inverse
was true for percent African decent (a proxy for minority numbers) and median income. There
was not a corresponding relationship between distance from block group centroid to store and
other variables studied. Race, though not included in the qualitative analysis, or measure of costweighted distance, was included as an indicator of social exclusion in Austin. Most of the
candidate ‘food desert’ neighborhoods identified in the spatial analysis were highly minority.
Unfortunately, the 2000 Census did not differentiate between Caucasian and Hispanic.
Therefore derived percent white and percent African American were used as race indicators. It
was found that median household income was significantly inversely correlated with the number
who walk, bike, and ride mass transit to work. Also, median income and percent black were
inversely related. Outright linear distance appeared to be less of a factor, being only weakly
correlated with walking, biking, or riding mass transit to work. This provides justification for
using a cost weighted distance as a metric in food accessibility as well as justifies statements of
causality. These results, in effect a methodical justification for this paper, are presented in
Table 3.
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Findings
Quantitative Findings/Spatial Analysis: Grocery store accessibility, like socioeconomic status
and modality, is not equally distributed across Austin, Texas. Highway 35 runs generally north
to south, is an important regional and national linkage, and is Austin’s central artery. The city is
bifurcated along this line east to west, with poverty and minorities being concentrated generally
east of IH 35 and more centrally located (Map 1, 2, 3, 4). Within this bifurcated framework, the
thematic maps further reveal a distance decay of income, walking, mass transit usage, and
minorities generally extending along IH 35 and attenuating away from the urban core faster eastwest than north-south. Map 5 depicts average travel time from Census block group centroids to
nearest neighbor supermarkets. A handful of neighborhoods in Austin emerged from the GIS
quantitative analysis as being the poorest, most walked, and most food remote. The block groups
with the longest travel time from centroid to nearest supermarket were generally located near the
central business district, just east of it, and scattered along IH 35 and US 183 extending
intermittently to the north/northwest (Map 6). Summary descriptive statistics of wider Austin
compared to areas indexed as being food brackets show telling differences. The median income
of the block groups in the ‘food desert’ areas was merely 32% of Austin as a whole.
Furthermore, the ‘food deserts’ had fewer people driving to work, and more people walking and
taking public transit. The percent of people walking in the ‘food deserts’ was nearly ten times
that of the Austin as whole (25.1% to 2.7%). Due to Hispanics and whites being lumped
together on the 2000 Census, and percent African American showing actually being less in the
spatial ‘food deserts’, race was not further analyzed as a significant factor. Table 4 presents the
summary descriptive statistics of the spatial analysis according to the socioeconomic and modal
variables investigated.
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Table 4: Descriptive Population Statistics
Comparing
Austin, Texas to Its Indexed
'Food Desert' Census Block Groups
Total
Population

Working
Population

313,320

Median
Household
Income

Public
Transit to
Work

Walk to
Work

Bike to
Work

229,829

13,760

8,499

2,986

73.4%

4.4%

2.7%

1.0%

Austin

575,571

Food
Desert
Areas

25,151

10,812

$14,063

5,521

802

2,715

513

4.4%

43.0%

32.7%

51.1%

7.4%

25.1%

4.7%

54.4%

$43,036

Drive to
Work

%
African
American

9.9%

6.0%

Two places emerged through the spatial exploration as being particularly contiguous, large, and
distinct indexed urban ‘food deserts’. These were titled the East Cesar Chavez Urban Food
Desert and the West Campus Urban Food Desert (Map 5). Summary statistics from these two
places show large differences in their socioeconomic characteristics compared to the rest of
Austin (Table 5). The East Cesar Chavez Urban Food Desert alone consists of 1,221 people in
429 households densely populating an ethnic, 42 block area East of IH 35 along Cesar Chavez
Street (Map 5). This neighborhood falls well below Austin’s median income level, and over
twenty percent of the working residents walk to work compared to two percent for Austin.
Perhaps as striking as this ten-fold difference in the walk-to-work rate, is the disparity in median
income between this neighborhood and the rest of Austin. The median household in this East
Cesar Chavez neighborhood earns on average only 41 percent of the median household average
for the rest of the city.
The West University of Texas Urban Food Desert is much larger at 10,479 residents in 8,105
households. Also, the median income is incredibly low at $9,037.

On paper, this population

appears to be the most disadvantaged and problematic with respect to food choice, however
several facts need to be mentioned regarding this ‘neighborhood.’ This area contains a very
many University of Texas college students living in off-campus apartments and housing. The
low number of people per household (1.3) compared to 2.9 people per household in the East
Cesar Chavez Urban Food Desert confirms that this population does not consist of as many
urban families (Table 5). Food accessibility among college students, though not insignificant, is
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not a major focus of this research. They are not so much a disadvantaged population in that they
are located in this area by choice, not through by a lack thereof. Therefore, this, the largest of
Austin indexed urban ‘food desert’ areas, was not targeted for survey research.
Lastly, a simple correlation analysis was performed on cost-weighted distance, Euclidian
distance, and median household income (Table 6). Euclidian distance between block group
centroid and supermarket and median household income returned results indicating no
relationship. However, weighted average travel time from centroid to supermarket returned a
negative medium but interesting correlation (-0.25). This would seem to provide justification for
the quantitative methods used in this paper for finding and indexing candidate ‘food deserts’ as
well as partially confirms this papers hypothesis, that there is a relationship between supermarket
location and median income.
Table 5: Analysis of Austin's Largest Food Deserts
East Cesar Chavez
Food Desert (Tract
902)

West University
Food Desert
(Tracts 603, 604)

1221
429
2.9
$19,141

Population Total
Households Total
Average Household Size
Median Household Income
Total

Percent

10,479
8105
1.3
$9,037
Total

Percent

Households earning below $10K

146

34.00% 2545

31.40%

White

453
237
393
229
72
51
0
85

37.10% 8105
19.40% 157
32.20% 4551
58.30% 2990
18.30% 201
13.00% 229
0.00% 245
21.60% 914

77.30%
1.90%
43.40%
65.70%
4.40%
5.00%
5.40%
20.10%

Black
Work 16 over
Car, truck, or van to work
Carpooled to work
Public transit/bus to work
Bicycle to work
Walk to work

Table 6: Correlation Analysis of Weighted Average
Travel Time and Distance with Median Household Income
Median Household Income
Euclidian Distance to store
0.01
Weighted Average Travel Time
-0.25
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Qualitative Analysis/Place Interpretation: Through the lens of Burgess zonal model, the East
Cesar Chavez Urban Food Desert located near the city core would be within Burgess' zone of
transition. This of course assumes that suburban, commuter zones are more desirable places to
reside. This also provides indirect theoretical support for the modality variable, as people
choosing to live in a commuter zone would likely have cars and higher social attainment.
Looking at the spatial patterning of settlement in terms of economic competition and succession,
populations located near the city core would be the most “stuck.”

There are some flaws

however, such as the assumption of homogeneity and complete disregard for people choosing to
live near the core for other reasons (Condos). Nevertheless, it provides a theoretical justification
for selecting the East Cesar Chavez neighborhood to survey.
Comparatively, the East Cesar Chavez neighborhood is distinct, relatively compact, and provided
a good opportunity for street intercept and door-to-door survey research. The neighborhood is
largely Hispanic and the streetscape is lined with local businesses, many of which display their
cultural heritage with murals and themed advertising (Image 1). The commercial businesses,
many in old houses along East Cesar Chavez, consist of a wide variety of uses including
restaurants, shops, vehicle repair, gas stations, convenience stores, and a few bars and night
clubs. Housing is a mix of small, old homes, many with porches that are built closely together
(Image 2 and 3). Some of the homes are dilapidated, but many seem well maintained. There are
also apartments and community low-income housing ‘project’ apartments (Image 4). The area is
very walk-able, with pedestrians, bicyclists, and homeless a frequent sight.

Field observation

exposed another problem with purely quantitative methods; that being the great many off-the
map pathways pedestrians take such as alleyways, spaces between buildings, etc. (Image 5).
This would render GIS network analysis applications inaccurate. Pedestrians do not walk down
the center-lines of streets-the urban environment is very complex with many hidden spaces.
The most prominent of these ‘project’ apartments in the neighborhood is the Austin Housing
Authority Corta Street Apartments. Unlike the rest or the predominantly Hispanic neighborhood,
its residents appear mostly of African American decent. Likewise, some streets seem to contain
more ‘white’ people and be higher income.

Some streets are very eclectic and well maintained

while others are more dilapidated. Interestingly, there appears to be spatial sub-ordering of
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ethnic communities even within the scale of one city block. It is a “mosaic of little worlds which
touch” but do interpenetrate and relate (Park 1925, 608). The East Cesar Chavez area is showing
prominent characteristics of encroaching gentrification, with the older more modest structures
being interspersed with new development including upscale condos, houses, and building rehabs.
Overall, the neighborhood conveys a sense of closeness and community-even between and
within sub-communities. One anonymous resident eloquently summarized her street’s character:
“This neighborhood is a community…It reminds me of growing up in South
America. You can hear the Mexican music coming through your neighbor’s
windows at night. People help each other. I don’t want gentrification to come.
I wish Austin would protect this neighborhood” (anonymous local resident).

Image 1: East Cesar Chavez Street
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Image 2: Modest Homes Characteristic of East Cesar Chavez Neighborhood

Image 3: Man Reading Porch
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Image 4: The Austin Housing Authority on Corta Street
‘Project’ Apartments in East Cesar Chavez UFD

Image 5: Off-the-Map Pedestrian Network
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Survey Analysis: On December 23rd and 26th 2010, street-intercept surveys were conducted
using the aforementioned instrument within this neighborhood. I was able to approach several
residents on their porches or in their yards. Overall, the locals were cooperative and even
appreciative.

Most of those surveyed understood the questions, however two n particular

received inconsistent results. Portions of question four and fifteen were not coded, specifically
the time it took to get to the store and the number of people-by-age per household. Many people
only answered how far the store was in miles, and how many people lived in their house total.
An interesting aside, many of those surveyed had a hard time relating distance in linear miles,
instead measuring it in terms of city blocks. This would seem to indicate that their neighborhood
mental maps are more pedestrian-scale and would be unexpected in more suburban areas.
Twenty-one survey instruments were filled out, with 13 being completely answered.
A content analysis of the nominal data appears to triangulate the qualitative findings. Nineteen
of the twenty-one respondents indicated that they shopped at one of several local H-E-B stores,
with most shopping at the H-E-B on East 7th Street. This is the closest supermarket to the East
Cesar Chavez neighborhood (Image 6). It is comparatively small by supermarket standards with
an estimated gross floor area of just over 40,000 square feet (aerial photography estimate) and
features a small, perpetually crowded parking lot. Six respondents chose to leave additional
comments on the back of the survey instrument. The comments in their entirety are in Table 7:

Table 7: Summary of Additional Comments
1.
2.

"In my neighborhood we have a general store but I don't go there as much
b/c items are far expensive and not much selection."
"The food shopping selection on the east side is awful!!! Horrible & cheap
cuts of meat, low quality seafood and no produce selection worth speaking
of. For a child and a family it is a living nightmare!"

3.

"HEB on 7th street has higher food prices than HEB on Riverside."

4.

"HEBs all need to carry organic."

5.
6.

“They really need a grocery store in Del Valley (Richard Moya) area East of
SH 130."
"Reason for traveling to another grocery than in my neighborhood is cause
of grocery availability."
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A content analysis of the short answer responses answer responses triangulates and generally
confirms the qualitative spatial findings. Responses two, five, and six communicate a perception
that supermarket selection, quality, and location are worse in East Austin. Question three and
four indicate a belief that there are disparities in price and selection between different H-E-Bs.
Though only partially confirmed by this research, the notion of different store locations within
the same chain charging different prices for the same items is interesting. Also, perhaps most
interesting, is the first response suggesting that local independent markets have less selection and
charge higher prices. This is unsurprising, when one considers the small relative size of these
types of stores compared to supermarkets. Questions two through five indicate a frustration
among the East Cesar Chavez neighborhood in the unequal access to food. There is a latent
spatial awareness, a perception that the food choices in the east side are unequal compared to the
west side of Austin.
The responses to the survey question asking the distance people travelled to grocery stores
corroborates short answer five, indicating that some travel considerable distances to find better
grocery availability. This would put those without cars at a disadvantage with respects to
accessing a complete and affordable grocery selection. Another important finding of the survey
is that four of the 21 respondents indicated that they perceived the prices of food at convenience
stores to be either about the same or less than that of supermarkets. This ratio, if extended to the
wider East Cesar Chavez populace, could indicate that close to 20 percent of the residents are
unaware that food is more expensive at local convenience stores. Table 8 summarizes the 21
survey responses. Finally, the comment regarding a desire for a supermarket in the Del Valley
area of East Austin indicates an awareness of grocery inaccessibility, voicing a desire for better
options.
Nine of the 21 surveyed predominantly traveled to the grocery via means other than a personal
vehicle (Table 8). This includes walking, taxi, rides, and one respondent who merely indicated
scooter. Though the area has frequent bus service and ample stops, not one respondent selected
bus as a primary means of transportation to the store. On average, those who drove to the store
rated the selection and quality of groceries where they shopped slightly above ‘good’. The
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average response for those who walked or took other means of transportation to the store for
selection and quality was ‘barely acceptable’ and midway between ‘barely acceptable’ and
‘good’ respectively. Those who drove were slightly more likely to rate the price of food
groceries at convenience stores higher compared to supermarkets than those who took other
means of transportation (1.9 to 2.2). Similarly, those who drove to the supermarket scored
traveling to the store between ‘not hard or easy’ and ‘easy’, whilst those who took other means
scored it between ‘hard’ and ‘not hard or easy’(3.6 to 2.9). Those who took other means also
ranked affording groceries and eating healthy more difficult than those who drove (2.8 to 2.2 and
3.2 to 2.8 respectively). Somewhat unexpectedly, those who drove on average ate 2.1 servings
of vegetables per day than those who took other means who ate 2.8 servings per day. The survey
instrument is included in Appendix I, the complete coded responses preserving order are in
Appendix II, and a photomosaic chronicling a late afternoon spent in the East Cesar Street ‘Food
Desert’ neighborhood is included in Appendix III.

Image 6: East 7th Street H-E-B Supermarket Enhanced 3D Aerial Photo

Image courtesy Google Earth 2011
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15.

14.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

5

Affording groceries is:

b.

c.
Eating healthy is:
Please circle your approximate
yearly household income?
What is your highest level of
educational attainment?
How many people live in your
household including yourself?
3.2

2

8

4

Traveling to the store is:

1

2.2

11

7

1

0

7

6

3.8

12

7

17

a.

How often do you purchase food
from fast-food restaurant?
Compared to grocery stores, the
food items at convenience stores
are:
How important is consuming fresh
fruits and vegetables to you?
About how many servings of fresh
fruit and/or vegetables do you
consume daily?
Please rate the ease or difficulty of
the following:

Do you do the shopping for your
household?
Where do you do most of your
food shopping?
How do you get to the store most
often?
About how far is this store from
your home (miles)?
How would you rate the selection
of fruits and vegetables at this
store?
How would you rate the quality of
fruits and vegetables at this store?
How often do you purchase food
groceries?

Average

(0 - 10K)
Less than
high School

Very Hard

Very Hard

Very Hard

3

8

3

Median

High School

(10-20K)

Hard

Hard

7
5

Hard

Important

1

More
Expensive

8

3

1

6

5

5

9
6

5

3

16

2

3

Good
More Than
Twice a Week
More Than
Twice a Week

Good

Closest

Walk

HEB Hancock

No

4

3

Very
Important
Average

10

4

2

8

8

0

4

4

4

Much More
Expensive

Daily

Daily

Very Good

Very Good

Average

POV

HEB E. 7th

Yes

2

Some
College

(30-40K)
Bachelors
Degree

Easy

7
3

Easy

Easy

Unimportant

Less Expensive

Bi-weekly

Bi-weekly

Poor

Poor

Median

Ride

HEB Riverside

3

8

0

3

5

7

0

2

3

1

1

(20-30K)

Not Hard or
Easy
Not Hard or
Easy
Not Hard or
Easy

About the
Same
Moderately
Important

Weekly

Weekly

Barely
Acceptable
Barely
Acceptable

Farthest

Taxi

HEB

0

2

3

1

2

2

0

4

3

1

2

4

1

1

Post Graduate

(40-50K)

Very Easy

Very Easy

Very Easy

Much Less
Expensive
Very
Unimportant

Monthly

Monthly

Very Poor

Very Poor

NA

Scooter

HEB Congress

Table 8: East Austin Urban Food Desert Survey Summary Results

0

1

1

(50-60K)

Never

HEB Parmer

2

1

(60K &
Up)
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Wal-Mart

Non-Parametric Statistical Analysis of Qualitative Results:

The survey responses were

further analyzed with-non-parametric statistics. Non-parametric statistics are useful for studying
data that does not fit a normal curve, are generally less restrictive than parametric tests, and are
can be used for analyzing rank and categorical data (University of Wisconsin 2010). The
robustness of parametric statistics is due to the restrictiveness and comparatively larger sample
size requirements. Due to the limited sample size of this survey, nineteen surveys being complete
enough for analysis, and the ordinal and categorical form of data, non-parametric methods were
deemed appropriate. The Mann–Whitney U or Wilcoxon rank-sum test is a non-parametric
statistical hypothesis test for assessing whether two independent samples of observations have
equally large values or distribution shapes and were drawn from the same population.
This statistical test was performed on the survey questions that gathered ordinal results and
suggested some interesting possible relationships between survey variables (Table 9). The
survey responses revealed inverse relationships between grocery purchase frequency and
perceived store selection, fast food purchase frequency and perceived store selection, and the
perception that convenience stores are more expensive and perceived store selection. Likewise,
these same relationships held through even stronger for store quality.

In other words,

respondents tended to grocery shop more often, possibly indicating a tendency towards smaller,
and more convenience-type purchases when they perceived supermarket selection to be lower.
The relationship between fast food purchase frequency and perceived store selection and quality
was a critical finding with health and obesity connections. Also, it appears possible that people
living in neighborhoods serviced by stores with poor selections and quality are more likely to eat
out. Unsurprisingly, respondents who understood that food items at supermarkets were less
expensive were more likely to rate supermarkets as having better selections and quality. It is
important to mention that no survey respondent wrote in a convenience store for primary grocery
purchase location.
Perceived store quality continued to play an important and sometimes curious role in the
Wilcoxon analysis results.

Poor quality was inversely correlated to the ease of affording

groceries and importance of eating healthy. It seems counterintuitive that people perceiving
stores to have low quality groceries would have an easier time affording groceries. However, it
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does make sense that poor quality groceries at a supermarket would lead to an increased
importance being placed on eating healthy.

The importance respondents placed on eating

produce and their ease in traveling to the store were inversely related to grocery purchase
frequency, fast food purchase frequency, and perceptions of convenience store price. In other
words, the more people ate produce the less often they shopped, the less fast food they ate, and
they understood that convenience stores are typically more expensive.
Important to triangulating the qualitative research, it was found that difficulty affording groceries
and difficulty getting to the grocery store was inversely correlated. This could indicate a spatial
mismatch in grocery store price and proximity to disadvantaged areas. In other words, closer
shopping opportunities were associated with higher prices. Furthermore, the ease respondents
ranked affording groceries and the importance they placed on consuming produce and difficulty
in traveling to the store are inversely related. The harder it was for these respondents to afford
groceries, the more importance they placed on consuming produce. The importance people place
on eating healthy is opposite the importance of consuming produce and vegetables. This could
be interpreted as meaning that people with less access have a stronger desire for fresh fruits and
vegetables. R statistical software was used for the non-parametric analysis, and the program
used is included in its entirety in Appendix IV.
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52.5 1.000
55.5 0.820

12. Importance of Eating Healthy

13. Income Category

* Confidence interval greater than or equal to 95%

** Confidence interval greater than or equal to 99%

*** Confidence interval greater than or equal to 99.9%

46.5 0.582 111.5

12. Ease in Affording Groceries
88.0

67.0

66.0

12. Ease in T raveling to the Store

18.5

42.0 0.319
50.0 0.588

10. Importance of Consuming Produce

0.308

0.136

0.024

0.404

0.676
0.122

0.821

88.5

84.0
0.106

0.044*

95.5 0.007**

58.5

30.0

19.0

0.224

8.0 0.043*

0.388
48.0 0.508

40.5 0.460

34.0 0.964

10.0 0.018*

19.0

12.0 0.010*

0.0 0.001**
19.0 0.009**

21.5

26.5

22.0

50.5

0.122

0.053

0.032*

86.5

0.136

70.0 0.014*

0.054 111.0 0.003**

5.0 0.003**

4.0 0.001**

52.0

32.0

0.319

0.269

21.5

10.5

P-value V

61.5 0.009**

P-value V

0.319

0.305
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P-value

29.0 0.752

P-value V

Importance of Ease/Difficulty Ease/Difficulty Importance
Consuming in T raveling to in Affording
of Eating
Fruits/Veg.
the Store
Groceries
Healthy

P-value V

Convenience
Store Price

P-value V

46.0 0.063

76.5

87.5 0.125 102.5 0.002** 120.0 0.001***

9. Convenience Stores More Expensive

0.695

P-value V

Fast Food
Purchase
Frequency

0.131

39.5

79.5 0.017* 100.5 0.002**

59.0 0.706

0.374

8. Fast Food Purchase Frequency

6.0
78.5 0.022* 111.0 0.003**

46.0 0.610

V

38.5 0.396

P-value

7. Grocery Purchase Frequency

P-value V

6. Perceived Store Quality

P-valueV

38.5 0.396

V

Grocery
Purchase
Frequency

5. Perceived Store Selection

Survey Question #

Distance to
Perceived
Perceived Store
Store
Store Selection
Quality

Table 9: Wilcoxon Signed Rank Test with Continuity Correction

Price Check: Surprisingly, four of the 21 survey respondents believe that convenience stores
were about the same or less expensive than supermarkets. This is a disturbing peace of misknowledge if repeated on any kind of aggregate scale. The price and availability of groceries
within the East Cesar Chavez neighborhood was verified by price checking several local
convenience markets and comparing their prices to that of the most common supermarket
shopped among the survey respondents, the H-E-B grocery store on East 7th street. Also, to
explore the responses indicating inequality between same-chain supermarkets (H-E-B), a
suburban H-E-B was compared to the smaller East 7th one. It was a difficult task assembling a
common basket of groceries that would be supplied at several locations. Many of the small
convenience stores have very limited and unpredictable selection.

That in mind, it was

impossible to develop a common basket that included fresh fruits and vegetables. Of the four
stores entered, only three had suitable selections of even canned goods available and only two
offered any produce at all. One had a basket containing several old (mostly blackened) bananas
and another contained several very old limes and lemons in a container attached to a freezer door
in the beer section. A common basket was evaluated that contained canned tuna, canned chili,
canned corn, bagged spaghetti noodles, and a half gallon of milk. With the exception of the
milk, and one store’s chili, like brands and sizes were compared. With the milk, simply the
lowest cost offering in like size was compared. As expected and confirming some of the survey
responses, small convenience stores charge much higher prices for the few staple goods
available.
Though a very small sample size, the price comparison exercise corroborated previous research
indicating small convenience-type stores in Austin charge more than large grocery scores. A can
of 11oz. Wolf No Bean Chile at the Speedy Shop on 1621 East Cesar Chavez costs 314.8 percent
more per ounce than the same chili at two H-E-B grocery stores ($0.22 to $0.67). Tuna, Corn,
and milk fared better, and were a little more competitively priced at the convenience stores,
being roughly 200 percent over the grocery store prices (Table 10). Bread Basket Grocery is
located one block south of The Austin Housing Authority on Corta Street and East 2 nd (Image 4).
These are rent controlled apartments for low-income families commonly referred to as ‘projects.’
The basket price of all five items at Bread Basket, the closest store to the Austin Housing
Authority apartments, costs 181 percent over the same basket of items at the East 7th Street H-E54

B, over one mile away (Table 10, Image 7)). This same store beckons for the scarce resources of
nearby disadvantaged residents by prominently advertising that it accepts the Lone Star CardTexas electronic version of food stamps (Image 7 and 8). Foot traffic from the Corta Street
projects was directly observed frequenting this store.
The Size Effect:

It also seems that Kunreuther’s (1973) size effect, or the tendency of

underprivileged people to purchase smaller packages more frequently due to less storage
capacity, may also apply directly to smaller convenience stores themselves. The Speedy Shop
sold an unusually small (11oz) can of chili that was not observed at any other grocery store
(Table 10). Overall, it was directly observed that the convenience and local stores did not offer
as many large or bulk-type grocery containers as supermarkets. This is probably due to both
their smaller capacity and the type of purchases people make at these stores.

Table 10: East Austin Food Desert Select Grocery Item Price Comparison
Name & Location

Speedy Shop

East First
Grocery

Bread Basket

H-E-B Food
store (large
inner-city store)

H-E-B Food
store (large
suburban store)

Product

1621 East
Cesar Chavez
St. Austin, TX
78702

1811 East Cesar
Chavez St.
Austin, TX
78702

2228 E Cesar
Chavez St. # B,
Austin, TX
78702

2701 East 7th St.
Austin, TX
78702

16900 RM 620
Round Rock, TX

Wolf Chili No
Beans 15oz can

$2.29 (11oz)

Unavailable

$2.99

$1.00

$1.00

Star Kist Chunk
Light Tuna 5oz can

$1.99

$1.49

$1.49

$0.69

$0.69

$1.99

Unavailable

$1.99

$1.04

$1.04

$1.49

Unavailable

$1.39

$0.75

$0.75

$2.99

$3.25

$1.99

$1.96

$2.18

$8.46

NA

$9.85

$5.44

$5.66

Skinner Enriched
Spaghetti Noodles
12oz
Del Monte Quality
Whole Kernel Corn
50% Less Salt
15.25oz
Whole Milk 1/2
Gallon (lowest cost
brand)
Basket Price
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Image 7: Local Convenience Stores Compete for Grocery Purchases

Image 8: Local Convenience Stores Compete for Grocery Purchases
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Conclusion
This paper sought to answer or at least address an inherently geographic, three-part question of
whether areas with ‘food desert’ characteristics exist within Austin Texas, and if so, to describe
something of the population living within these areas, and finally, develop a useful conceptual
framework for understanding urban ‘food desert’ areas. As many other food desert and food
insecurity researchers have found, a straightforward answer is elusive. However, it can be said
with near certainty that Austin has areas of low quality food accessibility. A sequential mixedmethods approach of spatial ‘discovery’ analysis followed by place interpretation is an effective
means at locating urban ‘food deserts’ within a city. Large supermarkets with a variety of
affordable and healthy food choices are not evenly spatially distributed across Austin. Generally
speaking, disadvantaged residents in East Austin have access to comparatively fewer large
supermarkets.

Unusual among the existing literature, this study does not utilize Euclidian

distance; but rather cost-weighted separation based upon average travel time per modality. This
being said, modality for the disadvantaged is not a choice. The medium negative correlation
between time-weighted distance to supermarket and medium income partially confirms the
hypothesis that there is a relationship. As income goes down, travel time separation from
supermarkets goes up in Austin.

Poverty, race, and modality among urban dwellers are

fundamentally linked. Disadvantaged and minority Austin’s residents are more likely to walkto-work than their suburban counterparts. Those with modality limitations have fewer choices
than their auto-centric counterparts. Furthermore, large portions of East Austin undoubtedly have
‘food desert’ characteristics, with large numbers of people having unequal access to
supermarkets than their west-of-IH 35 neighbors.
Based upon observation, The East 7th H-E-B, though amply stocked with fresh fruits and
vegetables at affordable prices, is smaller, has less available parking, and has overall less
selection than its larger suburban counterparts.

Furthermore, written and verbal comments

received indicating a desire for more organic selections in East Austin stores, further indicating a
spatial inequality in grocery quality and selection. Previous research indicating that convenience
stores charge significantly more for food items was confirmed in Austin, Texas. Convenience
type stores are competing for people’s scare resources.

Many in the East Cesar Chavez

neighborhood advertise themselves as grocery stores or food stores, when in fact they are more
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beer and wine stores with very limited selections of healthy food groceries. What groceries they
do carry are much more expensive than supermarkets and mostly limited to a few canned goods.
An unexpected survey finding was the gap in convenience store prices and perception of
convenience store price by some East Austin residents. It is hard to believe that some people do
not know that convenience stores are more expensive that supermarkets.
An interpretation of the survey responses reveals that they largely confirm the GIS findings. On
average, those surveyed were poorer, had lower educational attainment, and were less likely to
drive than the aggregate rest of Austin. However, while most respondents scored traveling to the
store to be easy, most responded that affording groceries was hard. The strongest correlation
found from the non-parametric analysis, to a 99.9 percent confidence interval, was that people
who rated convenience stores more expensive were much likely to rate the quality of groceries at
the supermarket they shopped at to be higher. No respondent actually listed a convenience store
as their primary shopping location.

This could indicate that there is a link between the

understanding of food price disparities between convenience stores and supermarkets have more
shopping experience at larger supermarkets. Also very significant, was the finding to a 99%
confidence interval that fast food purchase frequency and grocery store purchase frequency are
inversely linked to perceived store quality. These, along with the result significant to a 99%
confidence interval that the importance one places on eating fresh fruits and vegetables is
correlated with less frequent grocery purchases are particularly telling. More than half of those
surveyed consumed fast food on a weekly basis. People placing higher importance on eating
healthy, particularly fresh fruit and vegetable consumption tend to make less frequent, less
impulsive, larger, and more thoughtful grocer purchases. This suggests that there is indeed a
‘cultural’ element to food insecurity in Austin. It can also be interpreted as being a causal factor
to the much studied but elusive link between diet, public health (particularly obesity) and
socioeconomic status.
While no respondents indicated that they did their shopping at a convenience store, observation
showed many people walking between the Bread Basket in particular and the community
housing. One wonders how tempting it must be to purchase a quick canned dinner from 500 feet
away versus walking one and a half miles to a supermarket. It would seem that the size effect
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applies both to underprivileged consumers and smaller convenience stores. While public transit
undoubtedly helps mitigate poor grocery access, riders are still limited to taking only as many
groceries as they can carry. The qualitative and statistical findings confirm the theoretical
underpinnings of this research, that ‘food deserts’ can be understood and identified as places that
are at the nexus of cultural, economic, and spatial barriers to a healthy diet.
Measuring food accessibility in terms of distance in urban environments with statistical or other
quantitative means is problematic. Large, higher-income suburban areas that are spatially far
from grocery stores skew statistical relationships. Upon casual inspection, it would appear that
grocery stores are generally clustered along and around Austin’s central artery, IH 35. This
spatial distribution can mislead one using purely quantitative means into believing grocery
access to roughly equal. On a neighborhood scale this is not the case. It is important to
understand distance as something relative to a person’s transportation options, which in turn is
related to their financial means. The survey analysis confirmed this notion. A small distance on
a map can be quite large to someone with limited means and mobility. Using cost-weighted
distance, including factors such as modality income, is a better means of determining spatial
separation and access than linear distance.
Possible Solutions: On an aside, many of my colleagues have expressed an interest in solving
food insecurity. They suggest buzzword-like solutions that generally fall under the umbrella of
urban agriculture.

While this researcher remains skeptical that community gardens could

substantially eliminate urban hunger and create a new self-food-sustaining cityscape, there are
practical possibilities within city planning that could positively impact the problem of food
insecurity. First, cities could designate areas as being at risk for food insecurity following the
simple methodology suggested in this paper. Second, they could then relax off-street parking
requirements for large retail supermarkets to encourage development within these areas. This
would have the effect of a non-healthcare intervention in these neighborhoods. Thirdly, cities
could focus food education and hunger prevention outreach activates towards the highest-need
neighborhoods.

The USDA report to Congress on supermarket accessibility suggested six

possible solutions to food accessibility:
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1.
2.
3.
4.

Incentive Programs To Entice New Stores or Improve Existing Stores
Community-Level Interventions
Transportation-Related Improvements
SNAP Retailer Policy (Food and Nutrition Service Supplement Nutrition
Assistance Program) federal Food Stamp Program
5. Housing and Community Development-Related Policy
6. Anti-Poverty Policy (Ver Ploeg et al. 2009)
Essential to solving the ‘food desert’ problem, and associated diet-related health problems,
policy makers and planners can bring the supermarkets to inner-city areas, take the groceries to
inner-city areas, or take people to supermarkets.
In Retrospect: Coloration without causality has plagued much of the ‘food desert’ research. It
is however, somewhat inexplicable that there are less statements of causality within the literature
given the overwhelming consensus as to the general factors impacting food accessibility. This is
likely due to an over reliance on strictly quantitative methodologies, and to the spatial
differences between cities and urban populations. While exceptions and extremes can always be
found, this research and the existing literature firmly establish that the suburbanization of
supermarkets, the prevalence big-box supermarket model, and the outward population transition
of more affluent resident left behind spatial urban ‘food deserts’. The continued existence of
urban ‘food deserts’ in Austin and likely elsewhere, is caused by low income leading to reduced
transportation options. These factors combined with social inequality-related cultural factors
such as food knowledge, educational attainment, and perception constrain the ability to purchase
healthy food. The Venn diagram herein depicting urban ‘food deserts’ as being located at the
intersection of spatial, economic, and cultural factors contributes to the existing literature by
providing a simple conceptualization of ‘food deserts’ for planners, policy makers, and
researchers.
Geographers are uniquely equipped with interdisciplinary, mixed-methods spatial analysis and
place interpretation skills should be at the forefront of research into food accessibility. As
demonstrated herein, a simple conceptual framework using basic GIS skills, readily available
U.S. Census Data, and field-based human research can create be used to locate areas of food
insecurity within cities. While there are no single solution to this complex and multifaceted
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problem, one thing is certain; food accessibility will be at the forefront of issues comprising the
21st century discourse on urban sustainability.

For now, convenience stores will continue to

light the East Austin night, beacons to the poverty and struggles of our disadvantaged neighbors
(Image 9).

***

Image 9: Convenience Stores Light the East Austin Night

“The prevalent fear of poverty among the educated classes is the
worst moral disease from which our civilization suffers.”
From The Varieties of Religious Experience by William James
(p. 369)
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Appendix I: Survey Instrument
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Appendix IV: R Code for Wilcoxon Analysis
data <- read.csv(file="FoodDesert.csv")
wilcox.test(data$farfromhome, data$rateselectionstore, paired=T)
wilcox.test(data$farfromhome, data$qualityfruitsvegs, paired=T)
wilcox.test(data$farfromhome, data$oftenpurchase, paired=T)
wilcox.test(data$farfromhome, data$fastfoodfreq, paired=T)
wilcox.test(data$farfromhome, data$convenience, paired=T)
wilcox.test(data$farfromhome, data$importantfruit, paired=T)
wilcox.test(data$farfromhome, data$traveling, paired=T)
wilcox.test(data$farfromhome, data$affording, paired=T)
wilcox.test(data$farfromhome, data$eatinghealthy, paired=T)
wilcox.test(data$farfromhome, data$income, paired=T)
wilcox.test(data$rateselectionstore, data$qualityfruitsvegs, paired=T)
wilcox.test(data$rateselectionstore, data$oftenpurchase, paired=T)
wilcox.test(data$rateselectionstore, data$fastfoodfreq, paired=T)
wilcox.test(data$rateselectionstore, data$convenience, paired=T)
wilcox.test(data$rateselectionstore, data$importantfruit, paired=T)
wilcox.test(data$rateselectionstore, data$traveling, paired=T)
wilcox.test(data$rateselectionstore, data$affording, paired=T)
wilcox.test(data$rateselectionstore, data$eatinghealthy, paired=T)
wilcox.test(data$rateselectionstore, data$income, paired=T)
wilcox.test(data$qualityfruitsvegs, data$oftenpurchase, paired=T)
wilcox.test(data$qualityfruitsvegs, data$fastfoodfreq, paired=T)
wilcox.test(data$qualityfruitsvegs, data$convenience, paired=T)
wilcox.test(data$qualityfruitsvegs, data$importantfruit, paired=T)
wilcox.test(data$qualityfruitsvegs, data$traveling, paired=T)
wilcox.test(data$qualityfruitsvegs, data$affording, paired=T)
wilcox.test(data$qualityfruitsvegs, data$eatinghealthy, paired=T)
wilcox.test(data$qualityfruitsvegs, data$income, paired=T)
wilcox.test(data$oftenpurchase, data$fastfoodfreq, paired=T)
wilcox.test(data$oftenpurchase, data$convenience, paired=T)
wilcox.test(data$oftenpurchase, data$importantfruit, paired=T)
wilcox.test(data$oftenpurchase, data$traveling, paired=T)
wilcox.test(data$oftenpurchase, data$affording, paired=T)
wilcox.test(data$oftenpurchase, data$eatinghealthy, paired=T)
wilcox.test(data$oftenpurchase, data$income, paired=T)
wilcox.test(data$fastfoodfreq, data$convenience, paired=T)
wilcox.test(data$fastfoodfreq, data$importantfruit, paired=T)
wilcox.test(data$fastfoodfreq, data$traveling, paired=T)
wilcox.test(data$fastfoodfreq, data$affording, paired=T)
wilcox.test(data$fastfoodfreq, data$eatinghealthy, paired=T)
wilcox.test(data$fastfoodfreq, data$income, paired=T)
wilcox.test(data$convenience, data$importantfruit, paired=T)
wilcox.test(data$convenience, data$traveling, paired=T)
wilcox.test(data$convenience, data$affording, paired=T)
wilcox.test(data$convenience, data$eatinghealthy, paired=T)
wilcox.test(data$convenience, data$income, paired=T)
wilcox.test(data$importantfruit, data$traveling, paired=T)
wilcox.test(data$importantfruit, data$affording, paired=T)
wilcox.test(data$importantfruit, data$eatinghealthy, paired=T)
wilcox.test(data$importantfruit, data$income, paired=T)
wilcox.test(data$traveling, data$affording, paired=T)
wilcox.test(data$traveling, data$eatinghealthy, paired=T)
wilcox.test(data$traveling, data$income, paired=T)
wilcox.test(data$affording, data$eatinghealthy, paired=T)
wilcox.test(data$affording, data$income, paired=T)
wilcox.test(data$eatinghealthy, data$income, paired=T)
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