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Abstract

Considerable research has demonstrated the connections between food deserts, dietary outcomes,
and chronic diseases. Less research exists on upstream challenges that could play a role in the
creation and perpetuation of food deserts. This study examines barriers to supplying affordable
produce to food deserts. We conducted expert interviews with channel members of a regional
produce supply chain to reveal perceived supply chain barriers, which included high distribution
costs, lack of perceived consumer demand, and failure to achieve scale economies. Opportunities
identified included providing strategic economic incentives, improving retail infrastructure, and
working with novel distribution mechanisms such as food hubs.
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Introduction

According to data from the U.S. Department of Agriculture’s Economic Research Service
(2017), roughly 19 million people in the United States live in food deserts, low-income urban
and rural areas where residents have limited access to healthy, affordable food options (U.S.
Department of Agriculture, 2017). People who live in urban food deserts are often required to
travel more than one mile to shop at a supermarket or large grocery store, and those in rural food
deserts must travel more than 10 miles (U.S. Department of Agriculture, 2017). Residents of
food deserts—disproportionately low-income and racial and ethnic minority groups—are also
more likely to experience food insecurity and contend with higher rates of overweight, obesity,
and their comorbidities, contributing to health disparities in the United States (Morland, Diez
Roux, and Wing, 2006; Drewnowski, 2009; Coleman-Jensen, Gregory, and Singh, 2014). This is
a particular concern in Arizona, where poverty and food insecurity rates exceed national
averages (U.S. Census Bureau, 2015; Wolfersteig et al., 2011).

The potential coexistence of food insecurity and obesity is likely the result of considerable
barriers to healthy food access coupled with easy access to low-cost, unhealthy fast and
convenience foods, among other factors (Larson, Story, and Nelson, 2009; Hilmers, Hilmers, and
Dave, 2012). Environmental considerations that limit access to healthy foods include relative
distance to supermarkets; access to public or private transportation; and the higher prices, lower
variety, and poor quality of fresh fruits and vegetables generally found in smaller neighborhood
stores (Chung and Myers, 1999; Hendrickson, Smith, and Eikenberry, 2006; Freedman, 2009;
U.S. Department of Agriculture, 2009; Odoms-Young et al., 2012; Larson et al., 2013).

Although public health officials and researchers alike have investigated the issue of food deserts
since the early 1990s, the variety of problems that contribute to them has not been fully
described (Gittelsohn et al., 2008; Hawkes, 2009). In part, it has been difficult to compare studies
and draw definitive conclusions on the relationship between physical accessibility to food
sources and dietary intake and health consequences due to variations in research methodologies
(Larson, Story, and Nelson, 2009). For example, researchers have interpreted the phrase “food
desert” in various ways, with some focusing on distance to retail stores alone and others
including income level (Gittelsohn et al., 2008). However, studies examining the relationship
between the local food environment and health have found that the connection between the two
differs by social context. Access to certain food stores by location depends largely on the
socioeconomic status and race or ethnicity of a community, raising social and environmental
justice concerns (Chung and Myers, 1999; Hendrickson, Smith, and Eikenberry, 2006;
Freedman, 2009; Larson, Story, and Nelson, 2009; Hilmers, Hilmers, and Dave, 2012).

Many experts have used supermarkets as an indicator of healthy food access because of the
variety of fresh foods available at relatively low prices (U.S. Department of Agriculture, 2009).
Several studies have found that supermarkets are more common in predominately white and
affluent neighborhoods (Morland, Diez Roux, and Wing, 2006; Larson, Story, and Nelson, 2009;
Hilmers, Hilmers, and Dave, 2012), while low-income and minority neighborhoods have greater
access to convenience stores and fast-food restaurants. On a national level, low-income zip codes
are reported to have 30% more convenience stores than higher income areas (Hendrickson,
Smith, and Eikenberry, 2006; Hilmers, Hilmers, and Dave, 2012). These stores generally offer
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relatively inexpensive refined and highly processed foods and very little, if any, fresh fruits,
vegetables, or whole grains. Researchers have emphasized the potential importance of working
with existing small stores and alternative outlets to improve their fresh food selection, and
healthy corner store programs have been implemented across the country to support existing
stores to stock and sell healthier options. However, questions remain regarding the long-term
sustainability of these fresh food initiatives.

A small number of studies have examined the limitations of supplying corner stores with fresh
food from the perspective of store owners (Gittelsohn et al., 2008; Larson et al., 2013). These
limitations include lack of physical space and equipment needed to store perishable items, the
perception of low demand for healthier options, the inability to return unsold perishable items,
neighborhood crime, and difficulties negotiating small purchase volumes from suppliers
(Gittelsohn et al., 2008; Larson et al., 2013). Some studies have also recognized the potential
importance of leveraging the entire supply chain in efforts to improve healthy food access
(Gittelsohn et al., 2008; Hawkes, 2009). For example, researchers have suggested including not
only retailer perspectives but also food producers and distributors in healthy corner store
interventions, as each supply chain entity is interconnected (Gittelsohn et al., 2008).

Most food desert research to date has focused on individuals’ perceived barriers to healthy food
access as well as characterizations and mapping of food environments (Hill, 1998; Gittelsohn et
al., 2008; Freedman, 2009; Larson, Story, and Nelson, 2009). Little research, however, has
explored issues further upstream in the supply chain (Hawkes, 2009). Specifically, few studies
describe the constraints that representatives of the fresh produce supply chain face in providing
healthy food to low-income and food desert areas. A better understanding of how these entities
work together may provide valuable insights as to how best to supply communities with fresh,
affordable food (Hawkes, 2009). These insights could be potentially important in the Phoenix
area, which has considerable urban sprawl and related widespread food deserts as well as
particularly high rates of poverty and food insecurity. The objectives of this study were to (1)
identify barriers to supplying fresh, affordable produce to Phoenix-area food deserts, and (2)
explore current success stories or potential strategies for effectively supplying fresh, affordable
produce to Phoenix-area food deserts. These objectives were addressed through in-depth
interviews with expert members of the local produce supply chain. Though unique to the
Phoenix area, these results may provide insights useful for exploring other urban areas.

Methods

Participants and Recruitment Procedure

In 2015, researchers partnered with experts and representatives of the Arizona food supply chain,
who provided the team with contacts for potential interviewees involved in food retail,
distribution, and farming in Phoenix, Arizona. This partnership aided in identifying cases for
study (the selection of individuals and/or organizations) who were considered “information rich,”
offering useful insights related to the objectives of the study. Sampling targeted the local produce
supply chain in a geographically confined context, and as a qualitative study the focus remained
on identifying emergent themes that may be critical for future investigation rather than
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generalizable conclusions from a representative sample (Strauss and Corbin, 1990). Potential
participants (n=15) all noted Phoenix, AZ, as their primary service area.

With their permission, an introductory letter was sent to potential interview participants via email
to gauge interest in participation. The letter expressed the research team’s interest in conducting
an interview to gain their perspectives on healthy food access issues in food deserts. The
potential participants were told they would receive a $50 incentive as compensation for their
time and were asked to contact the research team with any questions or concerns or to express
interest in participation. Potential participants were given a week to respond, after which a
reminder email was sent. All those who responded were enrolled in the study, and an interview
date and time was scheduled with each participant. Due to low response rates, researchers also
utilized snowball sampling, a purposeful approach in which enrolled study participants identify
other potential participants for recruitment in order to gain targeted access to additional supply
chain representatives (Patton, 1990). Following each interview, participants were asked whether
they could provide information that would connect the research team with other members of the
same population, a method primarily used in exploratory research. The Institutional Review
Board of Arizona State University approved this study.

Interview Design

The research team developed a brief demographic survey and semi-structured questionnaire for
each interview group. The demographic survey was created to quickly gather data to classify
participants within groups. The semi-structured questionnaire was used as the interview guide.
As few studies exist regarding perceived supply chain issues in supplying healthy foods in food
deserts, we developed a novel questionnaire, which was created using input from experts in
agribusiness and food systems and was pilot-tested for clarity among graduate students studying
qualitative methods in a research-intensive program. Following this review, supply chain experts
at two universities examined the questionnaire for face validity. The interview guide consisted of
a series of questions about business operations, perceived distribution challenges, and opinions
regarding potential barriers and solutions to supplying produce to underserved areas in Phoenix.

The interview moderator was trained prior to conducting fieldwork. Upon arriving at the
interview, participants read and signed an informed consent letter that assured participants that
their participation would be voluntary and that they could discontinue the interview at any point
with no penalty. It also informed participants that the interview would be audio-recorded with
their permission and that their responses could be used in future publications. However, their
name and their business’s name would not be identified to maintain confidentiality. The
interviews were conducted in English and were primarily scheduled to take place at participants’
worksites to facilitate higher recruitment rates. The same researcher was responsible for
moderating and audio-recording all interviews. Although interviews were guided by the semi-
structured questionnaire, questions were adapted to follow the flow of the conversation.
Participants were encouraged to share their honest thoughts and opinions in an attempt to evoke
a greater understanding of the topics. Immediately following the interview, the researcher
summarized major themes discussed as part of the note-taking process. Interviews averaged one
hour in length.
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Data Analysis

Interviews were transcribed verbatim and proofread for accuracy. Data were organized using a
general inductive approach based on the grounded theory method, which has been previously
published in similar qualitative research (Thomas, 2006; Freedman, 2009). This inductive
approach allows insights to emerge directly from the data as opposed to confirming or denying
previously defined hypotheses (Glaser and Strauss, 1967). Data coding was an iterative and
collaborative process. Two researchers independently coded six pages of the interview
transcripts, each developing a codebook that comprised the code name, abbreviation,
definition/explanation, and examples. Researchers then met to compare their coding schemes,
discussing agreements and discrepancies of assigned codes to ultimately merge their codebooks.
This process was repeated two more times with four new pages of transcripts compared at each
meeting. A crude assessment of inter-rater reliability was determined by calculating percentage
agreement of the most frequently coded sections. A coding was considered an agreement if both
researchers assigned the main idea of a text segment to the same code (Burla et al., 2008).
Overall, inter-coder reliability of the transcripts was 90.9%.

After establishing reliability, the remaining transcripts were organized using the qualitative data
analysis software NVIVO. Similar to the initial coding process, a thematic content analysis was
conducted from actual phrases used in the text to identify emerging ideas, patterns, and themes
from the dataset based on volume of codes (Glaser and Strauss, 1967). Subtopics were identified
for certain categories, and appropriate quotes that conveyed fundamental themes were noted
(Thomas, 2006). The process resulted in categories that represented the most important themes
from the data.

Results

Sample Demographics

Table 1 displays data from the brief demographics survey, revealing characteristics of the six
supply chain representatives who participated in the study. While two participants described their
businesses as only one type within the produce supply chain (such as farm operation or
distributor), the other four participants selected multiple descriptors. Results from this sample
indicate there is not necessarily a clear distinction between supply chain entities. Participants
included small, midsize, and large-scale family farms with distribution ranging from local to
international. However, all participants described Phoenix-area markets as their primary
distribution focus.

The small and midsize family farms conducted their own distribution and delivery to outlets such
as farmers’ markets, farm stands, community supported agriculture programs, and independent
restaurants. The two large-scale family farms hired less-than-truckload shipping, distributed
directly, or allowed customers to pick up product from their docks. Primary customers included
retail chain supermarkets, small-format grocery stores, and downtown produce brokers or
wholesalers who then disseminated some of that product to food service and smaller retailers.
One of these participants also sold slightly older produce that would not meet chain store
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Table 1. Participant Characteristics.
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standards to secondary markets in Phoenix and Los Angeles. The distributor/processor delivered
product to grocery stores, warechouse clubs, and other major distributors. The customer base of
the final distributor included Phoenix-area schools, restaurants, “mom and pop” stores, and other
retail markets. In the sections following, direct quotes from participants are followed by
fabricated initials to ensure anonymity.

Barriers
Transportation costs

Transportation costs were brought up by nearly all of the participants when asked about produce
distribution challenges (noted by 5/6 participants; 28 references total). Several participants
specifically mentioned logistical costs as a barrier to servicing smaller retailers or secondary
outlets. Respondents noted the cost of the truck, the driver, insurance, fuel, maintenance, and
minimum delivery costs as current and potential barriers.

“If it’s trying to schedule freight and trucks and all of that, in the end it almost becomes
more trouble than it’s worth from a business sense.” [L.T.]

“What are the challenges...um fuel costs, um, expensive delivery equipment, you know,
do you need refrigerated trucks and that sort of thing. We don’t have that now but those
would be helpful.” [D.R.]

Production Costs

Local growers felt that staying in business and thriving as a farm was itself a challenge and
described how the costs involved impacted their practices, pricing, and with whom they
conducted business (5/6; 18 references). Production costs mentioned included field, labor, and
storage prices. These production costs varied in relation to market variability. One grower
explained that if a particular item saturated the market, the production costs associated with
harvest and storage were often greater than revenue from sales. Hence, several growers opted to
leave produce in the field (food waste) or donate produce to charity to minimize production costs
and loss of revenue. Several growers described having limited profit margins within the produce
supply chain as a result.

“Sometimes it’s actually more expensive for us to sell it than it is for us to just leave it in
the field or donate it...It becomes harder and harder to be a farmer because it’s really cost
prohibitive.” [L.T.]

Lack of Control

Participants described several variables in the produce industry beyond their power of influence,
including produce distribution challenges (4/6; 22 references). Respondents expressed this theme
in relation to shorter shelf life, variation in produce appearance, weather fluctuations, a variable
produce market, and retail stores accepting product. Participants specifically emphasized the
diminishing quality of a perishable product and the resulting limits on where produce can be
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distributed depending on storage space, transportation, and retail standards. Several participants
also mentioned how weather impacted growing capabilities and subsequent pricing. Especially
on a small scale, production and volume vary to a greater extent than larger-scale production; as
such, growers described a limitation on meeting demand for a larger volume of single items
because they could not guarantee that level of production, nor did they generally have the
capacity to store larger volumes and distribute it efficiently. This issue has been noted in
previous work as well (Bloom and Hinrichs, 2011).

“The thing with produce is it’s not widgets. It’s different every day. The product you get
in is different every day. Um, one day it could be perfect and the next day you could have
bug damage. Um, some vegetables hold up better than others, you know, there’s all kinds
of moving parts that affect what you do that you have zero control over...As a farmer you
have no control over the weather, you have no control over the market, and you have no
control over what the chain stores are gonna buy from you.” [L.T.]

Purchasing Power of the End Customer

Participants identified retail customers’ purchasing power as a potential barrier to distributing to
underserved areas in the Phoenix Valley (4/6; 15 references). One respondent noted that
distribution depends on potential customers’ ability to buy enough product to make it worthwhile
for the distributor to stop at the retail location. Several participants mentioned that they preferred
to work with large-volume customers, and one participant expressed that their minimum order
requirements and inability to break cases made them inaccessible to small food retailers. These
findings mirror challenges identified in a previous report about providing fresh produce to small
food stores (Laurison, 2014).

“I mean, it would behoove us to work with someone who orders a lot of volume because
margins are so low, it is, there are volume items and you do better with volume. But even
more than that it’s just the logistics of, ‘hey, we can only sell you two dozen of this, and
if you can’t take two dozen, it’s zero or two dozen.” We have no means to break it up.”
[L.T.]

“...if they don’t purchase at least 250 dollars’ worth of product, it becomes a loss to us.”
[S.J.]

Financial Security

Financial security emerged as a subtheme of end customers’ purchasing power (2/6; 7
references). This code represented statements several participants made about preferring to work
with customers who provide financial security when it comes to getting paid for their product.
One participant also commented that they only worked with business partners who have certain
ratings in the “blue book,” which she described as an encyclopedia of company information and
business statistics for all areas of farming business, including pay trends, trade practices, and
credit scores. This allowed their business to minimize the potential of ‘“getting burned”
financially from not being paid for the perishable product they provide.
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“...with perishable product it’s not like you can take it back. And if that company can’t
pay, you have the potential to take a huge loss and possibly never recoup expenses.”
[L.T.]

“When we’re looking for new business we’re generally looking for really steady
opportunities, um, so we’re not necessarily looking for every individual small store.”
[L.T.]

Affordability of Produce

When asked about potential barriers to selling in underserved areas of Phoenix, five participants
brought up the price point of produce (5/6; 11 references). This subtheme emerged as a barrier
for both retail stores and customers purchasing fruits and vegetables. Some participants
expressed that fresh produce tends to carry a higher price than energy-dense, low-nutrient foods
such as potato chips. Several respondents specifically said that their produce prices were higher
than processed foods derived from subsidized commodities such as wheat, corn, rice, and
soybeans. In addition, small and midsize growers described having a higher pricing structure for
their produce because of their smaller size, greater labor inputs, and higher land prices,
potentially making them unaffordable for sale in low-income areas.

“What I know of, you know, trouble with the low-income food problems, has to do with
limited resources for buying food, so buying the cheapest calories possible...I think it’s
gonna take a shift in how we think of food and the value of food and value associated
with the cost of food, when you can get a lot more Doritos, you know, for your money
than fresh produce...” [D.R.]

“...a lot of those places won’t purchase from us, because they can’t afford to purchase
that. They need something much more reasonable to give to that customer.” [S.J.]

Strategies
Alternative Distribution Channels

Alternative distribution channels were identified as important strategies for increasing fresh fruit
and vegetable access in low-income Phoenix neighborhoods (5/6; 18 references). Several
participants identified the help of a third-party program such as a food hub or non-profit
organization to assist with distribution and logistics. Two participants suggested the
establishment of mobile markets that carry fresh, affordable produce to food desert
neighborhoods. One distributor proposed redirecting food that is safe but would otherwise be
wasted to be sold in these areas.

“If there was a non-profit involved that helped facilitate, you know, transporting produce

to these areas. Or, um, partnered stores with farms, you know, then yeah, absolutely, but I
think it would take something like a third-party to kind of facilitate that...” [L.T.]
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“...we really need to pull back in and look at some of these smaller format distribution
models like food hubs.” [A.H.]

Incentive/Profit

Participants identified the need for tax or economic incentives that would lessen the financial risk
involved with distributing to low-volume stores (4/6; 14 references). Several participants noted
that they would be interested in distributing to small food retailers in food deserts if there were
funding to provide them with more efficient storage or transportation equipment, a tax incentive,
or a “break-even” opportunity. These types of incentives have been identified in previous studies
as important strategies for addressing barriers such as minimum order requirements and delivery
fees from the retail perspective but not from perspectives further upstream in the supply chain.
For example, many healthy corner store programs across the country offer store owners small
stipends to reduce the risk associated with stocking new products such as fresh fruits and
vegetables (Laurison, 2014; U.S. Department of Agriculture, 2016).

“...as a company too, you’re out there to be profitable. Um, so if there’s a break even,
even to do something like that, that helps the community, then yeah, it’s something that
we could do.” [S.].]

Utilize Existing Infrastructure

Two participants suggested utilizing and improving existing distribution systems and retail
infrastructure as a strategy for increasing access to fresh, affordable food in low-income
neighborhoods (2/6; 6 references). One participant suggested working with existing small food
retailers in food desert areas to increase the availability of healthy items, a common public health
approach for improving healthy food access (U.S. Department of Agriculture, 2016). Another
participant suggested finding out who is already distributing to these areas and whether they
would be interested in supplying produce to existing stores to maximize delivery efficiency.
Other reports have explored more nuanced strategies for improving existing distribution systems
to better serve small food retailers, such as establishing cooperative purchasing agreements
among multiple small stores in a community and working with larger institutions such as
hospitals and schools to add onto existing fresh produce orders (Laurison, 2014).

“From a distribution standpoint, I’d have to look at the model and see where those deserts
are in conjunction with our customer base, and find out who would be willing to look into

this as an opportunity to sell more product.” [P.L.]

“...you know corner store and convenience stores, the ‘C’ store concepts. I think that’s a
great idea because you’re using an existing system and you’re just changing it.” [A.H.]

Additional Insights

Food Safety Regulations
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Many participants discussed food safety regulations, the costs associated with enforcing such
regulations, and their impact on business partnerships (4/6; 22 references). While participants
acknowledged the importance of food safety, several growers emphasized concerns over the
added expense of implementing food safety programs and third-party audits such as Hazard
Analysis and Critical Control Points (HACCP), Good Handling Practices (GHP), and Good
Agricultural Practices (GAP) (Martinez, 2016). These certifications improve market access
opportunities for growers as many distributors, retailers, and foodservice buyers require them as
a condition of purchase. However, the documentation and infrastructure required for these
certifications can be cost-prohibitive for small produce growers, preventing them from entering
new markets. One large-scale grower felt that farmers were most impacted by potential financial
implications of food safety issues. This caused them to work with vendors or distributors that
could ensure safe transport and storage of their product. Two distributors expressed the need for
total accountability from the growers they do business with and acknowledged that this
prevented them from working with some small-scale local farmers.

“...it increases costs by a lot and it increases wariness from a farmer to, you know, even
grow certain things or work with certain things because of concern.” [L.T.]

“Unless the local farmers can, can get us a third-party audit certificate and show that
they’re HACCP certified, uh, we stay away from that.” [S.].]

Donations

Nearly all respondents donate excess produce to a network of food banks and saw this as an
effective strategy to get produce into low-income areas (5/6; 17 references). Two respondents
explained that excess product is typically a result of produce appearance not meeting chain store
specifications or greater than expected yields.

“We have always focused on getting our produce into low-income areas by donating and
participating in the Statewide Gleaning project...Our gleaning program has allowed us to
donate 1.5 — 2 million pounds of produce annually to food banks to distribute out and get
into the hands of people who need access to fresh produce.” [A.H.]

“If I don’t know where to go with it, it goes to the food bank.” [P.L.]
Discussion

To date, little research exists focusing on potential barriers and strategies of the supply chain in
relation to food deserts. This study provided novel insight into this important aspect of the issue.
In particular, the relations between supply chain entities represented a variety of potential
barriers that could contribute to the perpetual lack of healthy, affordable fresh food in food desert
areas.

Participants perceived numerous obstacles in servicing Phoenix-area food deserts. Several local

growers described the lack of control inherent in working with a perishable product, production
costs, and market volatility as challenges to simply remaining financially sustainable as a farm.
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Participants also mentioned several distribution barriers: minimum delivery requirements greater
than the needs of the typical small store, an inability to break up case sizes for low-volume
orders, transportation costs, and the higher price point of their produce relative to other food
options. In addition, many participants expressed how new food safety regulations introduce
added costs and uncertainties within farmer-distributor-retailer business partnerships. These
results reflect those from similar work conducted by the Food Trust among small store operators
(Bentzel et al., 2015).

Participants also suggested multiple strategies for overcoming these barriers and other related
issues. As financial viability was a common concern among participants, they commonly
suggested the need for financial incentives or a “good break-even” to interest them in new
business in these areas. Participants also discussed alternative distribution/retail channels such as
mobile markets and food hubs as potential strategies for alleviating logistical and transportation
costs and improving healthy food accessibility for residents of low-income, low-access areas,
among other benefits. As an additional insight, nearly all participants described currently
donating excess produce to local food banks as their primary means of distributing fresh fruits
and vegetables to low-income communities.

These insights may be useful to practitioners and advocates interested in exploring systems
solutions to the problem of healthy food access. Examples exist around the United States of local
foods initiatives that simultaneously target the dual goals of improved food security and
community development (Phillips and Wharton, 2015). Programs include successful food hubs,
processing centers, and other novel models of fresh food aggregation and delivery. Further,
researchers have explored innovations in local food social entrepreneurship that provide insights
into how best to plan the implementation of these types of programs and organizations (Horst et
al., 2011).

While greater insight and understanding of the issues in the fresh produce supply chain was
obtained, this study does have some limitations that provide opportunities for future research.
Due to the qualitative, exploratory nature of the study, the results reveal thematic findings but do
not intend to offer conclusive answers to the research questions. Also, because of the recruitment
methodology and small sample size, the sample is not representative of the larger population.
Instead, these findings provide insights into one supply chain stream in order to identify
emergent and critical issues that could be explored in future research regarding how pervasive, or
generalized, they might be. As such, next steps would be to follow up with a survey informed by
these results, in which data obtained could be quantified and extrapolated to a larger population.

Conclusion

This research provides important insights into the challenges faced by fresh produce supply
chain members in servicing food desert areas. Findings from this qualitative, exploratory study
also shed light on potential strategies for overcoming such barriers from the supply chain
perspective. Although some of the findings are consistent with previous research, such as
concerns about cost of operations and lack of control over multiple factors of small-farm
operations, other insights have a degree of novelty as the grower and distributor perspective has
not been fully represented in the literature. For example, concerns about food safety regulations
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represent an important concern, and novel opportunity for intervention, from the grower and
distributor perspective. Similarly, interest among these groups in alternative distribution
strategies, such as food hubs, suggests an openness to new ways of coordinating production to
improve access. These data serve to guide further research, which may ultimately better inform
policies and programs addressing healthy food access and working toward a more equitable food
system.
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