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Abstract Policies incentivizing store entry or store improvements are aimed at
increasing access to healthy foods; however, findings about their effectiveness to
improve diets are mixed. Similarly, little is known about whether food stores’ presence
affects consumers’ perceived barriers to purchasing healthy foods, which reflect the
subjective hardships experienced by shoppers to purchase and consume healthier
foods. In this study, we assess the relationship between the two most widely studied
perceived barriers to purchasing healthy foods (price and availability) and the local
retail food environment using individual-level survey data collected across the north-
eastern US and census data on the numbers of grocery stores and warehouse clubs
and supercenters. Our results indicate that unobserved heterogeneity plays an impor-
tant role in determining the sign and magnitude of the relationship between store
presence and perceptions. The likelihood that an individual cites price or availability
as a perceived barrier depends upon the barrier considered, whether respondents live
in the zip code where they shop, and the method of controlling for unobserved hetero-
geneity. Thus, policies focusing on improving access to a given store type may only
mitigate some of the negative perceptions associated with one’s food environment.

Key words: Food access, Food environment, Perceived barriers to healthy
eating.
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Introduction

Because of the increasing incidence of diet-related noncommunicable dis-
eases, improving individuals’ diets has been at the forefront of policymakers’
agendas across the globe (Kearney and McElhone 1999; Ver Ploeg, Dutko, and
Breneman 2015; Ghosh-Dastidar et al. 2017; Allcott et al. 2019). The exposure
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to certain food outlets has long been believed to influence households’ food
choices and subsequently the ability to follow a healthy diet (Wrigley
et al. 2002; Moore and Diez Roux 2006; Black and Macinko 2008; Cobb
et al. 2015; Ver Ploeg and Wilde 2018). Some studies suggest the importance
of supermarkets and grocery stores’ presence for the purchase of healthy,'
affordable foods (Glanz et al. 2007; Zenk et al. 2014; Chenarides and Jae-
nicke 2018). Thus, policies encouraging the entry of new supermarkets are
proposed to improve access to nutritious and affordable foods. The rationale
behind these policies is that ease of access to food stores may lead to increased
purchases of healthier foods, the adoption of healthier diets, and improved
health outcomes (Larson, Story, and Nelson 2009; Sharkey 2009; Richardson
et al. 2017).

However, the evidence that interventions modifying the food environ-
ment? lead to increased purchases and/or consumption of healthy foods is
dubious,® whereas individuals’ perceptions about the food environment seem
to be affected by store entry. For example, Cummins, Flint, and Mat-
thews (2014) found that the opening of a supermarket did not lead to
increases in fruit and vegetable intake or a reduction in BMI; however, per-
ceptions of access to healthy foods improved following the supermarket
opening. Similarly, two studies examining the effect of supermarket entry in
a neighborhood in Pittsburgh (Dubowitz et al. 2015, Ghosh-Dastidar
et al. 2017) found that even though households in the neighborhood where
the new store opened showed improved diet quality overall (compared to
those in a neighborhood with no store entry),* the only outcome positively
associated with using the new supermarket was an improved perception of
access to healthy foods.

Surprisingly, the applied economics literature has mostly focused on mea-
suring the relationship between objective measures of access to food and food
choices (Kyureghian and Nayga 2013; Handbury, Rahkovsky, and
Schnell 2015; Ver Ploeg, Dutko, and Breneman 2015), leaving a gap in our
understanding of what may affect consumers’ perceived constraints in acquir-
ing healthy foods.” Ver Ploeg, Dutko, and Breneman (2015) argue that

"We acknowledge the difference between purchasing healthy foods and consuming healthy foods,
although existing literature indicates that purchases are a relatively accurate representation of consump-
tion (Appelhans et al. 2017). This distinction is relevant to our study, as the data we analyze consider food
purchases, and not consumption.

2Extrapolating from Cummins and Macintyre (2006), we consider the retail “food environment” to include
stores where food can be purchased and consumed at home (e.g., supermarkets and grocery stores).
*Multiple studies find several other factors affecting shopping behaviors, purchasing patterns and food
choices more than food stores per se. For example, Rahkovsky and Snyder (2015) show that demographic
factors (i.e. presence of young children, race, education, and rurality) explain the demand for a series of food
groups, more than supermarket access. Ver Ploeg and Wilde (2018) indicate that variation in the proximity
of supermarkets plays a limited role to explaining where people choose to shop and households’ variation in
food security and dietary quality. Allcott et al. (2019) find that exposing low-income households to the same
prices and product availability of better served communities, reduced nutritional differences (expressed in
Healthy Eating Index - HEI - points) by less than 10%.

“The authors note in this study that the improvement in diet quality was not due to new supermarket use.
They note that the “changes in diet (among the respondents in the intervention neighborhood)... occurred
regardless of frequency of supermarket use” (Dubowitz et al. 2015, 1864).

®Interestingly, a strong consensus exists (in disciplines other than economics) that perceptions about the
food environment have a stronger relationship with purchasing/dietary behaviors than objective measures
of it (Kearney and McElhone 1999; Gustafson et al. 2011; Traill, Chambers, and Butler 2012; Davison
etal. 2015; Farahmand et al. 2015; de Mestral, Stringhini, and Marques-Vidal 2016, de Mestral et al. 2017;
McMorrow et al. 2017).
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focusing on neighborhood-level, objective measures of access to food
(e.g., store presence, price levels) may underestimate the extent of the barriers
faced by some individuals while overestimating the problem for others. As
intervention policies can target the structural features of the food environ-
ment (i.e., number and types of stores, services offered), analyzing the rela-
tionship between store numbers and the perceived barriers to purchase
healthy foods may help policymakers take more appropriate actions to miti-
gate issues of perceived food access hardships.

This article examines the relationship between different types of food stores
in the zip code where an individual shops and his/hers stated perceived bar-
riers to buying more healthy foods. We assess the relationship between the
two most cited barriers to purchasing healthy foods—price and
availability —and the presence of supermarkets and grocery stores, and
wholesale clubs and supercenters. We combine survey data collected across
eight locations in the US Northeast with zip code-level data on the presence
of food retail outlets collected from the U.S. Census Bureau.

We focus on price and availability for three reasons. First, even though
studies on individuals’ perceptions and barriers to healthy eating vary in
terms of geographic contexts/scope, methodology, and the definition of
healthy eating used, price and availability are consistently among the most
cited barriers to purchasing healthy foods (Eikenberry and Smith 2004; Inglis,
Ball, and Crawford 2008; Davison et al. 2015; Farahmand et al. 2015).6 Second,
by focusing on price and availability, we complement other literature on the
food environment and food purchases: In their systematic review, Glanz
et al. (2016) find most of the studies reviewed focused on the availability
(85.6%) and prices (64.0%) of healthful food options. Third, price levels and
assortment are heavily influenced by both the number and types of stores in
a given area (Hausman and Liebtag 2007; Volpe and Lavoie 2008; Basker
and Noel 2009; Matsa 2011; Courtemanche and Carden 2014; Chenarides
and Jaenicke 2018; Bauner and Wang 2019), making prices and availability
two barriers that are likely to be affected by the number of food stores.

We believe, except for Ver Ploeg, Dutko, and Breneman (2015), to be the
first applied economic study to consider how objective food environment
measures are related to perceived hardships in acquiring healthy foods.
Whether, in fact, a relationship exists between perceived barriers to healthy
foods and its direction is an empirical question. While some small-scale stud-
ies find an association between the presence of food stores and the perception
of healthy food availability (Gustafson et al. 2011), others highlight a disso-
nance between perceived and objective access (Caspi et al. 2012).” Our expec-
tations are unclear, and because of the presence of confounding factors
affecting both perceived and objective measures, unobserved heterogeneity
may affect our estimates. Therefore, in our approach, we control for different
sets of zip code-level fixed effects, survey-year indicators, and their interac-
tions. Further, we allow the relationship between the number of stores and
perceived barriers to purchasing healthy foods to vary conditionally on

®Additionally, perceptions regarding food prices and availability are associated with fruits and vegetables
consumption in ways consistent with economic intuition: An inverse relationship between perceived high
prices and consumption; a positive association between perceived availability of fresh produce and con-
sumption (Kearney and McElhone 1999; Inglis, Ball, and Crawford 2008; McMorrow et al. 2017).
"Caspi et al. (2012) found that respondents who declared they did not have access to a store within walking
distance (but actually had one) had lower fruits and vegetables intake than those who correctly identified the
presence of a store.

... Will it Matter?
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whether shoppers live in the same zip code where they shop. As willingness
to travel and shop elsewhere is more important than store proximity to deter-
mine dietary behavior (Cummins, Flint, and Matthews 2014; Dubowitz
et al. 2015), it is possible that consumers choosing to shop in a specific area
may have different perceptions about the features of the area where they shop
than those who shop in the area where they reside.

Our findings indicate a generally robust result that the number of super-
markets and grocery stores is a predictor of higher (lower) perceptions of
price (availability) as a barrier to purchasing more healthy foods. On the other
hand, warehouse clubs and supercenters are negatively related to price as a
barrier, and positively associated with availability. These estimated relation-
ships vary in magnitude and statistical significance across models including
different sets of fixed effects, and on whether the relationships are assessed
on average (for all respondents) or conditionally on respondents who live in
the same zip code where they shop for food. Thus, we do not find unequivocal
support to the notion that, in general, the presence of more food stores is
related to a reduction of perceived barriers to purchasing healthy foods.

The remainder of the article is organized as follows. First, we discuss the
empirical methods used in our analysis, including estimation and identifica-
tion strategy. Then, we discuss the data used. Empirical results and robust-
ness checks are next, followed by an illustration of the policy implications of
our results. Closing remarks and avenues for future research conclude.

Methods

Empirical Framework

We model an individual’s perception of a given barrier to purchase more
healthy foods as a function of the number and types of stores in the area
where they choose to shop, as well as a set of other factors.

An individual’s declared perceived barriers to purchasing more healthy
foods are treated as binary variables; BY =1 indicates that an individual

declared to have experienced barrier k, BY=0 otherwise. The determinants of
the probability that individual i in zip code [ experienced the k-th perceived
barrier to purchasing more healthy foods, B, is:

P(B%|NStores;, Xy, SHy, d;) = f (NStores;, X, SHy, d| 8", B, v, ) +éf (1)

where NStores; is a vector of variables capturing the number and types of dif-
ferent food stores available in zip code [; X;; are individual i’s characteristics
and SH;; are individual i’s shopping habits; d; are time-invariant location fac-
tors as well as time-varying ones that may influence perceived barriers. &, p*,
yk and «* are vectors of parameters conformable to NStores;, X;;, SH;, and d,,
respectively, and ef is a stochastic term.

There are two issues in estimating the relationship in equation (1). First, the
presence of food stores in an area is likely correlated with unobserved factors,
which can also be related to an individual’s perceived barrier to purchasing
more healthy foods. In other words, endogeneity bias may affect the parame-
ter estimates. Although similar issues have been resolved in the literature
using instrumental variables methods (Bonanno and Li 2015; Bonanno
et al. 2017; Zeng et al. 2019), given the limited geographic scope of our data,
finding variables correlated with NStores and uncorrelated to unobserved
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variation in B (that is, suitable instruments that guarantee identification)
would be a challenge. Alternatively, one can use a combination of
time-varying and time-invariant, neighborhood-level controls to limit omit-
ted variable bias and other unobservables that may confound results
(Barrientos-Gutierrez et al. 2017; Mui, Gittelsohn, and Jones-Smith 2017).
Therefore, because unobserved factors are likely to be correlated with both
objective (store counts) and perceived access (the barrier outcome variables),
we follow a similar approach, wherein we use indicator variables to account
for time-varying and time-invariant, location-specific unobservables. Year
indicators are used for the former. As for the latter, because the main variables
of interest (store counts) are measured at the zip code level, we include zip
code-level fixed effects to control for unobserved zip code characteristics. By
including these fixed effects,® we control for any time-invariant or location-
invariant unobservables that might bias the parameter estimates on our vari-
able of interest (NStores).

We estimate four different specifications of the empirical model, progres-
sively adding layers of time-varying and time-invariant fixed effects. The first
specification includes both year and zip code-level fixed effects for the zip
codes where the individual’s primary food store is located (Shopping Zip
FE). The second model includes year dummies, Shopping Zip FE, and an indi-
cator variable for the zip code where individuals live (Residence Zip FE).
These two variations do not control for changes in zip code-specific unobserv-
ables over time, so the third and fourth specifications include the same con-
trols as the first two specifications, as well as interactions of year and zip
code-level fixed effects. With that, our identification assumption is as follows:
After controlling for time-varying, time-invariant, and unobserved variation
in area characteristics over time and space (in the last two specifications),
the remaining variation in the probability of experiencing a perceived barrier
to purchasing more healthy foods will be captured by the observed individual
characteristics, their shopping habits, and the presence of different types of
food stores.

Before proceeding, we make another important consideration. Fixed-effects
limited dependent variables models estimated using nonlinear estimators,
such as probit or logit, results in the well-known “incidental parameter prob-
lem” leading to biased estimates. As discussed in Greene (2004), fixed-effects
probit and logit estimates obtained using an asymptotic variance-covariance
matrix are likely biased upwards (away from zero), whereas the standard
errors may be biased downwards. In other words, estimates will likely be
larger and show a higher level of statistical significance, than the “true”
underlying relationship. Thus, we use Ordinary Least Squares (OLS) and
treat equation (1) as a Linear Probability Model (LPM). Besides being free
from the incidental parameters problem, LPM estimates also have the advan-
tage of being easy to interpret and reliably represent marginal effects (Angrist
and Pischke 2008). However, even though examples of analyses using LPMs
can be found in the recent literature (Courtemanche et al. 2019), LPM esti-
mates by OLS can be affected by both bias and inconsistency and their predic-
tions may fall outside the plausible range (0-1) of probability values
(Greene 2003). Thus, we also compare estimates obtained using LPM and all

81t should be noted that the data at our disposal are not a panel, but repeated cross sections. Instead of using
prepackaged panel estimator commands, we include fixed-effects directly in our model by means of dummy
variables.

... Will it Matter?
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the data at our disposal to those obtained with trimmed samples including
only observations leading to predictions in the 0-1 range using the “trimmed
sample estimator” (TSE), as proposed by Horrace and Oaxaca (2006). Horrace
and Oaxaca’s (2006) TSE is based on the notion that, if a researcher knew (and
used) only the subsample of observations resulting in predicted values laying
in the 0-1 interval, an LPM will likely produce consistent estimates. Estimates
obtained using such subsample (whose observations are isolated using an
iterative process), will show reduced finite sample bias which may be present
in the full sample estimates.

Data, Variables, and Model Specification

To characterize the relationship between the number of food stores and per-
ceived barriers to buying more healthy foods, we use individual-level survey
data collected across the Northeastern US and publicly available data on the
numbers of grocery stores and warehouse clubs and supercenters from the
U.S. Census Zip Code Business Patterns (ZBP), described in detail below.

Survey Instrument and Sample Size. Two rounds of shoppers’ intercept sur-
veys were conducted by a team of community partners as part of the United
States Department of Agriculture (USDA) Agriculture and Food Research
Institute (AFRI)-GIS research project “Enhancing Food Security in the North-
east with Regional Food Systems” (EFSNE). A total of 1,997 individual sur-
veys were collected across thirteen food retailers. Study stores met the Food
Marketing Institute’s definition of a supermarket and stocked a market basket
of food items (see Clancy, Bonanno, and Canning 2017 for more details). Each
store was located in one of nine locations across the Northeastern US. Nearly
half of the stores were in zip codes with poverty rates above 20% and all were
in counties with Supplemental Nutrition Assistance Program (SNAP) partic-
ipation rate greater than 10%.

Individuals surveyed were adult shoppers, the primary or frequent food
buyer of the household, English speakers, and able to provide informed con-
sent. Persons who did not meet these criteria were excluded from
participating.

The survey included fifteen questions,” collecting information on barriers to
purchasing more healthy foods, respondents’ food shopping habits (includ-
ing information on the store where they primarily shop for food), and demo-
graphic characteristics. Respondents were also asked about their zip code of
residence, which allows us to identify respondents residing in the same zip
code where they habitually shop for food and those who do not.

Of the original 1,997 survey observations collected, 158 were dropped
because of missing demographic information, 107 because of missing infor-
mation regarding shopping habits, 16 for missing zip code-level food envi-
ronment information, and two for missing responses. Of the remaining
observations, we identified and retained only respondents who declared their
primary store to be one of our study stores. Of the 1,082 respondents retained
in the estimation sample, about 52.4% shopped for food primarily within the

9The survey took between five and seven minutes to administer. We recruited shoppers as they were exiting
the store and screen them as part of the consent process. We do not have a response rate per se because we did
not ask people to record how many people refused to take the survey. They were given a $5 gift card to the
store from which they exited.
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zip code of residence, whereas 47.6% shopped for food primarily outside their
zip code of residence.

Perceived Barriers. To measure perceived barriers to purchasing more
healthy foods, respondents were asked the following question: “Is there
anything that might prevent you from buying more healthy foods?”'® and
were offered a list of items to choose from, with the option of selecting mul-
tiple items. The list included some of the most commonly cited perceived
barriers to healthy eating reported in the literature: Price; Not available/lim-
ited availability; Taste; Family preferences; Preparation time; Need more
knowledge on how to prepare healthy foods; Others; and No barriers. In
our analysis, we consider only the first two barriers, Price and Not avail-
able/limited availability (herein referred to as “Availability”). As indicated
in the top row of Table 1, within the estimation sample, 41.6% of the respon-
dents cited Price as a barrier to purchasing more healthy foods whereas
10.4% cited Availability. ™

Retail Food Environment. To capture the retail food environment of each
respondent, the survey data were augmented with data on the number of
food stores available in the zip code where the respondent’s primary food
store is located. Thus, we consider a respondent’s retail food environment
to be comprised of the stores present in the zip code where the respondent
shops for most of their food. We construct measures of food store presence
using data from the U.S. Census Bureau ZBP. Specifically, we collect the total
number of Supermarkets and Other Grocery Stores - NAICS 445110 (NGro-
cery) and the number of Warehouse Clubs and Supercenters - NAICS
452910 (NWCSC).'?

Additionally, we create two binary indicator variables, Resident Shopper
and Nonresident Shopper, to capture whether a respondent’s residence is
or is not, respectively, in the zip code of their primary food store. These
variables are interacted with NGrocery and NWCSC to determine whether
the relationship between store presence and perceived barriers to
purchasing healthy foods varies conditional on the residence status of
the respondent, to account for differences in the behavior of shoppers
choosing to shop in a specific area versus those shopping in the area where
they reside.

Values in the middle panel of Table 1 show that there are, on average, about
13.5 supermarkets and grocery stores in the zip code where respondents
shop. While every zip code has at least one grocery store, only one in twenty
zip codes has a WCSC (average of about 0.04 stores per zip code). Respon-
dents who shop in the same zip code of residence have access to a very similar
number of grocery stores and supermarkets (about 7.1 stores), on average, as
those who shop outside their zip code of residence (about 6.4); whereas,

19T ensure a common interpretation of “healthy foods,” the following statement was read to the respon-
dents before asking the “barriers” question: “In the next question, I am asking about healthy food,
which, for this survey, refers to foods like fruits and vegetables, lean meat, low fat dairy, and
whole grain breads.”

"Thirty-eight percent of respondents indicated that they did not face any barriers to purchasing healthy
foods; whereas, Taste (10%), Family Preferences (8%), Lack of Knowledge (5%), and Preparation
Time (4%), while 3% of respondents indicated “other” as a barrier.

e follow the USDA Economic Research Service’s Food Environment Atlas and Glanz et al. (2007) to
restrict the store formats to outlets where food is predominantly purchased and consumed at home (FAH).
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Table 1 Summary Statistics

Variable Group Variable Mean St.Dev. Min Max
Perceived Price 0416 0493 0 1
Barrier Availability 0.104 0306 0 1
Food NGrocery 13.513 12126 1 34
Environment ? NGrocery * Resident Shopper 7.088 11.021 O 34
NGrocery * Nonresident Shopper ~ 6.425 10.806 0 34
NWCSC 0.039 0193 0 1
NWCSC * Resident Shopper 0.026 0159 0 1
NWCSC * Nonresident Shopper 0.013 0113 0 1
NGrocery | NWCSC =1 5429 0501 5 6
NGrocery | NWCSC =0 13.839 12257 1 34
Demographics®  Gender (Female) 0.645 0479 0 1
Age of Respondent 48329 15130 18 91
Household Size 3.062 1817 0 12
Number of Children in HH 0359 0821 0 8
Years of Education 12.888 2673 0 245
Participates in Food 0495 0500 O 1
Assistance Program
Rural 0.185 0388 0 1
Shopping Habits * Shops at Farmers Market 0518 0500 O 1
Data Collected on a SNAP Day 0.403 0491 O 1
End of the Month 0.158 0365 0 1
Monthly Food Expenditure ($100s) 2.502 2.866 0.05 34.667
N* 1,082

@Source of data is the shopper intercept survey (unit of analysis: individual).

PSource of data is the Zip code Business Patterns (unit of analysis: zip code).

*The number of observations for which there is no missing data.

NGrocery: Number of grocery stores in the zip code of the respondent’s primary store.

NWCSC: Number of warehouse clubs and supercenters in the zip code of the respondent’s primary store.
Resident Shopper: Indicator variable equal to one for respondents living in the same zip code as the one
where their primary store is located.

Nonresident Shopper: Indicator variable equal to one for respondents living in a zip code different than
the one where their primary store is located.

respondents who shop in the zip code where they reside have access to more
WCSC’s compared to those of a nonresident shopper (0.05%52.4% = 0.026
against 0.027*47.6% = 0.013)."

Shopper Characteristics and Shopping Habits. To control for heterogeneity
among respondents” shopping behaviors, we rely on survey questions
capturing demographic characteristics (X) and shopping habits (SH).
Demographic characteristics include the respondent’s gender (Female),
age (Age), household size (Household Size), number of children
under the age of five living in the house (Child), and maximum number
of years of education achieved (Education). Respondents were also
asked whether he/she or any member of his/her household participated
in any federally funded food assistance programs, such as SNAP, the

B3Recall that 52.4% of the estimation sample resides in the same zip code as their primary store; 47.6%
reside in a different zip code; multiplying these percentages times NGrocery and NWCSC gives the sam-
ple averages of the interactions in Table 1.
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Women, Infant, Children’s Program (WIC), or National School Lunch
Program (indicator variable Program Participation). Additionally, the
metropolitan status of the site location was collected and used to create
the binary variable Rural to characterize respondents interviewed in rural
areas.

Respondents’ shopping habits are captured by several variables. First,
we include the monthly shopping frequency to their primary store
(Monthly Frequency). Average dollars spent per trip is multiplied by
monthly shopping frequency to calculate average monthly food expendi-
ture (Monthly Expenditure). Shoppers were also asked whether they shop
at farmers markets (binary variable, Farmers Market Shopper). In addition,
the day of the month the shopper was interviewed was used to construct
two binary variables indicating whether the interview took place on a
day when SNAP benefits were issued (SNAP Day)'* and whether the inter-
view was conducted during the last five days of the month (End of the
Month). These variables control for, respectively, differences in food
expenditures during the SNAP-cycle (Damon, King, and Leibtag 2013)
and differences in income for food purchases which may vary in different
times of the month.

The respondents included in the estimation sample are predominantly
female (64.5%), with an average age of approximately 48.3 years. The aver-
age household size was about three, and 35.9% of the respondents had chil-
dren under the age of five living in their home. The average number of years
of schooling was slightly below 13, equivalent to an associate degree. Forty-
nine and a half percent of the respondents in the estimation sample partici-
pated in a food assistance program, and slightly below one-fifth (18.5%)
reside in a rural area. Fifty-two percent of shoppers indicated to have
shopped at farmers markets during the last month; 40.3% were interviewed
on a day during the SNAP period (i.e., when monthly SNAP benefits were
issued) and 15.8% were interviewed at the end of the month. On average,
respondents” average monthly expenditure on groceries at their primary
store of about $250.

All data manipulation and model estimation are performed using STATA
V.14 (StataCorp., College Station, TX, USA).

Empirical Results

The estimated OLS food environment coefficients for the four model spec-
ifications are reported in Table 3 and Table 4 for Price and Availability, respec-
tively. The estimates in Panel A are for the model without interactions
(Baseline model), those in Panel B for a model where we interact NGrocery
and NWCSC with Resident Shopper and Nonresident Shopper, referred to as
the Conditional model.

For each specification, we report model fit statistics (R-squared,
Adjusted R-Squared and Bayesian Information Criterion) as well as the
P-value of joint F-tests for the significance of the fixed effects, year effects,
and their interactions. Estimated coefficients for the demographic and

"Varying by state, SNAP benefits can become available on different days of the month. We created a binary
variable called “SNAP Day” which indicates the days when monthly benefits were eligible to have been depos-
ited. More information by state can be found at https;//wwuw.freshebt.comy, and searching for “food stamp
deposit schedule.”
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shopping habits variables are omitted for brevity but available in the
Appendix (Table A1-A4)."

Focusing first on the results in Table 2 (Dependent variable: “Price is a bar-
rier to purchasing more healthy foods”), we find that the R-Squared roughly
doubles in each specification that includes both year and zip code fixed effect
interactions (comparing columns (1) and (2); (3) and (4), respectively).
Between the baseline and conditional models, the values of the Adjusted R-
Squared and BIC are largest in column (4), which includes year fixed effects,
zip code fixed effects at both the primary shopping zip code and residence
of the respondents, and their interactions, indicating that this model best fits
the data. These interactions appear to be jointly significant, along with
shopping zip code fixed effects, suggesting that, when time-varying unob-
servables are taken into account, the relevance of year fixed effects
and time-invariant controls for the zip code of residence lose in their joint
explanatory power.

Next, we discuss the estimated coefficients of the food store variables. In the
baseline model, we find that overall, the magnitude and statistical signifi-
cance of the coefficients increases as we control for more sources of unob-
served variation and their signs remains unchanged, with two exceptions.'®
In particular, for the models where we control for both time-invariant and
time-varying heterogeneity (Table 2, columns (3) and (4)), we find a positive
(negative) relationship between NGrocery (NWCSC) and the probability of
declaring Price to be a barrier to purchasing more healthy food. As indicated
above, the difference in estimated parameters is quite large across models,
and in those where fixed effects are interacted with year indicator variables,
they vary from 0.021 to 0.181 for NGrocery, and from —0.078 to —0.778 for
NWCS. Thus, we find some evidence that, in the model with fewer controls,
the parameters measuring the relationship between store numbers and price
as a perceived barrier for purchasing healthy foods may be substantially
biased towards zero.

In the conditional model, where the presence of food stores is allowed to
vary depending upon respondents living in (or out of) the zip code where
they shop, we find that there is no statistically significant difference between
the estimated parameters on NGrocery for resident and nonresident shoppers

SEstimated coefficients for demographics and shopping habits variables are highly stable across specifica-
tions. Female respondents are more likely to declare Price as a barrier, but gender has no relationship with
Availability being perceived as a barrier. The older the respondents, the lower is the probability of indicat-
ing Price and/or Availability as a barrier to purchasing more healthy foods. Household size is inversely
related to both Price and Availability as barriers; the same pattern emerges for number of children in
the household (for Price). Years of education are not associated with Price as a barrier; however, for more
than half specifications, it has a positive and statistically significant relationship with Availability.
“Rural” shows heterogenous signs for Price as a barrier depending upon the FE used, whereas the effect
is negative (and statistically significant in most cases) for Availability. Moving on to the shopping habits
variables, we find no relationship between shopping at farmers markets and the probability of indicating
Price as a barrier, although it has a positive and statistically significant relationship with Availability.
Monthly expenditure at the primary store is not related to the probability of perceiving price as a barrier,
and weakly and positively related with the probability of perceiving availability as a barrier. We find some,
evidence that respondents interviewed in a SNAP day were more (less) likely to indicate Price (Availabil-
ity) as a barrier. Respondents interviewed at the end of the month were less likely to declare Price as a bar-
rier, and in some specifications, more likely to indicate Availability. Respondents receiving federal
assistance are more likely to indicate Price as a barrier; we find no relationship between this variable and
Availability.

®The two exceptions are the coefficient on NGrocery for nonresident shoppers, and the coefficient on
NWCSC for in-residence shoppers.

10



If you Build Them... Will it Matter?

Table 2 LPM Regression Results (Price)

Dep. Var. = Price @) 2 ®) 4)
(A) Baseline - Stores in shopping zip code
NGrocery 0.001 —0.002 0.021 %% 0.181%#*
(0.014)  (0.006) (0.002) (0.010)
NWCSC —-0.038  —0.088** —0.078***  —(.778***
(0.069)  (0.041) (0.022) (0.057)
R-Squared 0.104 0.218 0.157 0.321
Adj. R-Squared 0.081 0.086 0.127 0.151
BIC 147093  1323.13 1404.6 1170.55
P-val F Test Year 0.052 0.140 0.000 0.466
P-val F Test Shopping Zip 0.000 0.090 0.000 0.000
P-val F Test Residence Zip 0.197 0.150
P-val F Test Shopping Zip * Year 0.000 0.000
P-val F Test Residence Zip * Year 0.004
(B) Conditional - Stores in shopping zip code by respondents’ residence
NGrocery * 0.002 0.001 0.027 ##* 0.189%#*
Resident Shopper (0.015) (0.005) (0.005) (0.010)
NGrocery * 0.001 —-0.009 0.027 ##* 0.179%#*
Nonresident Shopper (0.014) (0.010) (0.002) (0.010)
NWCSC * —0.059  0.277%** —0.117%#%  —0.572%**
Resident Shopper (0.077) (0.059) (0.029) (0.073)
NWCSC * —-0.008  -0.236***  —0.025 —0.910%**
Nonresident Shopper (0.074) (0.062) (0.027) (0.051)
P-val test Ho: B(resident) = p(nonresident)
NGrocery 0.727 0.345 0.954 0.000
NWCSC 0.037 0.000 0.000 0.000
R-Squared 0.104 0.231 0.157 0.322
Adj. R-Squared 0.080 0.095 0.126 0.151
BIC 1470.47  1304.79 1404.23 1168.05
P-val F Test Year 0.050 0.150 0.000 0.520
P-val F Test Shopping Zip 0.000 0.075 0.000 0.000
P-val F Test Residence Zip 0.155 0.137
P-val F Test Shopping Zip * Year 0.000 0.000
P-val F Test Residence Zip * Year 0.004
Fixed Effects
Year Y Y Y Y
Shopping Zip Y Y Y Y
Residence Zip N Y N Y
Shopping Zip * Year N N Y Y
Residence Zip * Year N N N Y
N 1,082 1,082 1,082 1,082

Note: Standard errors in parenthesis clustered by site location. ***, ** and * indicate statistical signifi-
cance at 10%, 5%, and 1% level. Other coefficients, omitted for brevity. A full set of results is available
in Tables A1 and A2.

The dependent variable “Price” is equal to one if a respondent indicated that “Price” was a barrier to pur-
chasing more healthy food, zero otherwise.

Shopping Zip: Zip code where the respondent’s primary store is located.

Residence Zip: Zip code where the respondent resides (may or may not be the same as Shopping Zip).

in three out of four models, whereas we find statistically significant differ-
ences between the estimated parameters on NWCSC for residents and nonres-
ident shoppers in all four models.'” We find that the relationship of NWCSC

17Refer to the results of the P-val test Ho: f(resident) = p(nonresident) in Table 2, panel B.
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Table 3 LPM Regression Results (Availability)

Dep. Var. = Availability @) 2 ®) 4
(A) Baseline - Stores in shopping zip code
NGrocery —0.018*#*  —0.016***  —0.009%**  —0.042%**
(0.005) (0.002) (0.001) (0.009)
NWCSC 0.096***  (0.165%**  0.067***  0.177%%*
(0.024) (0.018) (0.012) (0.036)
R-Squared 0.090 0.196 0.107 0.242
Adj. R-Squared 0.068 0.055 0.075 0.052
BIC 453.63 320.17 433.53 256.43
P-val F Test Year 0.000 0.011 0.002 0.465
P-val F Test Shopping Zip 0.000 0.000 0.000 0.001
P-val F Test Residence Zip 0.782 0.946
P-val F Test Shopping Zip * Year 0.054 0.027
P-val F Test Residence Zip * Year 0.521
(B) Conditional - Stores in shopping zip code by respondents’ residence
NGrocery * —0.018***  —0.009***  —0.010%**  —0.027%*%**
Resident Shopper (0.006) (0.002) (0.001) (0.009)
NGrocery * —0.018%**  —0.027**%*  —0.009%**  —0.046%**
Nonresident Shopper (0.005) (0.004) (0.001) (0.010)
NWCSC * 0.063%** 0.028%* 0.018 0.022
Resident Shopper (0.026) (0.016) (0.014) (0.042)
NWCSC * 0.161%**  0.264***  0.113%%*  (.240%**
Nonresident Shopper (0.025) (0.030) (0.013) (0.034)
P-val test Ho: B(resident) = p(nonresident)
NGrocery 0.997 0.000 0.801 0.000
NWCsC 0.000 0.000 0.000 0.000
R-Squared 0.091 0.201 0.108 0.246
Adj. R-Squared 0.067 0.060 0.074 0.055
BIC 452.59 312.41 432.51 250.37
P-val F Test Year 0.000 0.010 0.001 0.428
P-val F Test Shopping Zip 0.000 0.000 0.000 0.000
P-val F Test Residence Zip 0.658 0.915
P-val F Test Shopping Zip * Year 0.055 0.025
P-val F Test Residence Zip * Year 0.589
Fixed Effects
Year Y Y Y Y
Shopping Zip Y Y Y Y
Residence Zip N Y N Y
Shopping Zip * Year N N Y Y
Residence Zip * Year N N N Y
N 1,082 1,082 1,082 1,082

Note: Standard errors in parenthesis clustered by site location. ***, ** and * indicate statistical signifi-
cance at 10%, 5%, and 1% level. Other coefficients, omitted for brevity. A full set of results is available
in Tables A3-A4.

The dependent variable ” Availability” is equal to one if a respondent indicated that “Not available/limited
availability” was a barrier to purchasing more healthy food, zero otherwise.

Shopping Zip: Zip code where the respondent’s primary store is located.

Residence Zip: Zip code where the respondent resides (may or may not be the same as Shopping Zip).

and Price as perceived barriers to purchase more healthy food differs across
models in both size and magnitude. In Table 2, column (4), the specification
with store and residence fixed effects interacted with year dummies, we find
a 60% stronger relationship (—0.572 vs. -0.910) for respondents who live in a
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different zip code than where they shop. Note that a unitary increase in NGro-
cery corresponds to (about) a 7.4% increase in the number of these stores
(on average); as NWCSC is, essentially, an indicator variable, given that there
are no observations with more than one Warehouse Club/Supercenter, the
presence of one of these stores results in shoppers 57% to 91% less likely to
indicate price as a barrier. These results suggest that improving access to large
food outlets or making access to these outlets less prohibitive would be more
marked for those who shop outside the zip code where they live.

Next, we turn our attention to the barrier “Availability,” the dependent
variable whose results are presented in Table 3. The model diagnostics and
goodness of fit measures do not provide a clear indication as to which model
specification (in terms of zip code fixed effects and their interaction with year
indicators) is preferred. In every model including residence zip code fixed
effects, the F-test for the joint significance of the parameters show them to
be jointly statistically nonsignificant. Additionally, the Adjusted R-squared
values are lower (in columns (2) and (4)) than the specification that does not
include them (columns (1) and (3)), suggesting that the inclusion of these fixed
effects may not be necessary. Yet, these models show lower BICs, which
would indicate a better fit. Also, the bias of the estimated parameters follows
opposite directions for the two types of food stores, and their patterns change
depending upon whether the store count variables interacted with the resi-
dence dummies are included in the model.

Even if we cannot clearly point to a “best” model specification or a clear
direction of the bias, in most cases the sign and statistical significance of the
estimated coefficients are consistent across specifications. Overall, we find a
negative (positive) and statistically significant relationship between NGrocery
(NWCSC) and the perception of Availability as a barrier for purchasing more
healthy food. The difference in estimated parameters is smaller in models
where the zip code fixed effects are not interacted with year indicators (the
parameters on NGrocery do not vary considerably, whereas those on NWCSC
vary from 0.096 to 0.177), and are larger in those specifications where zip code
fixed effects are interacted with year dummies (from —0.009 to —0.042 for
NGrocery; from 0.057 to 0.177 for NWCSC).

The models where we condition on whether respondents live (or not) in the
zip code where they shop show that NGrocery's estimated parameters are sta-
tistically different for resident and nonresident shoppers in models where
fixed effects are interacted with year indicator variables. In these specifica-
tions, the estimated parameters are larger for nonresidents than for residents,
whereas they are not statistically different from one another in the other spec-
ifications. We find that the relationship of NWCSC and Availability as a per-
ceived barrier to purchase more healthy food to be positive and statistically
significant in all model specifications for respondents who live in a different
zip code than that where they shop, with coefficients varying between 0.113
and 0.264. For respondents shopping in the zip code where they live, the rela-
tionship is smaller in magnitude, and only statistically different from zero in
models where zip code fixed effects are not interacted with year indicators.

Additional Estimations and Robustness Checks

In this section, we discuss results of additional estimation and robustness
checks.
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The first set of additional estimates compares the results presented in
Tables 2 and 3 with those obtained truncating the sample so to obtain only
predictions in the 0-1 range, which, as illustrated by Horrace and
Oaxaca (2006), should limit bias. The estimated coefficients for these robust-
ness checks are reported in Tables 4 and 5 for Price and Awvailability, respec-
tively. The odd columns include the same coefficients from Tables 2 and 3,
whereas the even columns include estimates obtained using trimmed sam-
ples. Overall, we find that dropping observations generating out-of-range
predictions leads to small reductions in sample size (from about 1.8% to
13%, depending on the specification), and small differences in estimated
parameters. The results in Table 4 point to small, if any, bias in the estimates
discussed above.

First, we discuss the results obtained using the TSE samples for the barrier
Price. In the baseline model (top panel of Table 4), the estimated coefficients
for the number of stores appear almost identical across subsamples where
only shopping zip code FE are used. For the model specifications that also
include fixed effects for the respondents’ zip codes of residence, the estimates
using the TSE sample are larger in magnitude yet the signs are the same. In the
conditional model (bottom panel of Table 4), the largest differences in esti-
mates are for the coefficients on NWCSC. The negative sign on the coefficients
of NWCSC interacted with residence status indicates an inverse relationship
with the probability of perceiving Price as a barrier to purchasing more
healthy foods. Moreover, the coefficients show that the presence of a WCSC
has a stronger relationship for respondents residing in the zip code where
they shop than for those who do not.

The results in Table 5 compare the estimates in Table 3, with those obtained
using the TSE samples for the barrier Availability. Noticeably, the trimming
estimation yields considerably fewer observations, ranging from 22% to
58.6% of the full sample. The TSE parameter estimates confirm the negative
and statistically significant relationship between NGrocery and the probability
of perceiving Awailability as a barrier to purchasing healthy food. This result
holds in all but one specification (column (8)), where including zip code-level
controls interacted with year indicators produces an estimation sample less
than half the size of the original sample and may show issues of sample selec-
tion. The magnitude of the NGrocery TSE estimates are in line or larger than
those obtained using the full sample, similar to what we observe for Price.
The positive and statistically significant relationship of NWCSC and Availabil-
ity also persists in all the TSE models where residence status is not interacted
with the store variables, and it shows either similar or larger magnitude than
those from the full sample (almost three times as large when zip code fixed
effects are interacted with year indicators). Due to the large number of obser-
vations dropped, the interaction of NWCSC with “resident shopper” is
dropped in three out of four specifications, which leaves us unable to detect
any possible bias in this coefficient’s estimates.

As a final robustness check, we estimated models including an interaction of
NGrocery and NWCSC and the results are shown in Table 6. The aim of this addi-
tional model specification is to capture how the relationship between Price and
Awailability as perceived barriers to purchasing more healthy food and the num-
ber of stores may change when shoppers have access to multiple store formats.
Because different retail formats interact strategically in ways that may affect
prices and assortment levels (e.g. Hausman and Liebtag 2007; Volpe and
Lavoie 2008; Basker and Noel 2009; Matsa 2011; Cleary & Lopez 2014;
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Table 6 Estimated Food Store Coefficients and Interaction Marginal Effects

@ @
Price Availability
(A) Baseline - Stores in shopping zip code
NGrocery 0.181*** —0.042%**
(0.010) (0.009)
NWCsC —2.008%#* —2.424%%%
(0.405) (0.182)
NGrocery * NWCSC 0.246%* 0.520%**
(0.088) (0.043)
Interaction Marginal Effects
NGrocery | NWCSC =1 0.427%#* 0.478##*
(0.080) (0.035)
NWCSC | NGrocery = mean —0.673%%#* 0.400%**
(0.088) (0.053)
NWCSC | NGrocery = max —0.532%** 0.698***
(0.134) (0.077)
(B) Conditional - Stores in shopping zip code by respondents’ residence
NGrocery * 0.189%** —0.027%#*
Resident Shopper (0.010) (0.009)
NGrocery * 0.179%** —0.046%**
Nonresident Shopper (0.010) (0.010)
NWCSC * —1.492%* —1.036%**
Resident Shopper (0.571) (0.246)
NWCSC * —1.983##* —3.360%#*
Nonresident Shopper (0.454) (0.257)
NGrocery * NWCSC * 0.185 0.2327%*%*
Resident Shopper (0.124) (0.053)
NGrocery * NWCSC * 0.214* 0.708***
Nonresident Shopper (0.092) (0.056)
Resident Shoppers Interaction Marginal Effects
NGrocery | NWCSC =1 0.375%* 0.206%**
(0.115) (0.048)
NWCSC | NGrocery = mean —0.486%** 0.224%*%*
(0.104) (0.060)
NWCSC | NGrocery = max —-0.380%** 0.357%**
(0.173) (0.084)
Nonresident Shoppers Interaction ME
NGrocery | NWCSC =1 0.3927#* 0.662%**
(0.086) (0.047)
NWCSC | NGrocery = mean —0.822%** 0.484%**
(0.078) (0.053)
NWCSC | NGrocery = max —0.700%#* 0.888%
(0.118) (0.082)

Note: Standard errors in parenthesis clustered by site location. ***, ** and * indicate statistical signifi-
cance at 10%, 5%, and 1% level. Both regressions include fixed effects for year, shopping zip, residence
zip, and their interactions.

Dependent variables: “Price” and “Not available/limited availability” as barriers to purchasing more
healthy foods. Estimates from LPM with interactions of NGrocery and NWCSC. All models include inter-
actions of fixed effects (both shopping zip codes and residence zip codes) and year dummies.

Courtemanche and Carden 2014; Bauner and Wang 2019), it is at least possible
that changes in price and assortment strategy may shape consumers perceptions,
and the relationships discussed above may be, in fact, more nuanced.
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The values included in Table 6 present estimates of specifications including
the interaction of NGrocery and NWCSC (panel A), also allowing for the esti-
mates to vary by residence status (panel B). Both Price (column (1)) and Avail-
ability (column (2)) are considered, separately, as dependent variables. All
models include interactions of year dummies with both shopping and resi-
dence zip code fixed effects. Before proceeding, it should be noted that in
our sample, all the zip codes with a WCSC have a positive number of super-
markets and grocery stores, but the average value of NGrocery conditional on
NWCSC =1 is smaller than the sample average (about 5.43 versus 13.5). The
results in the top panel suggest that, for both Price and Awvailability, the simul-
taneous presence of supermarkets and other grocery stores and WCSC (NGro-
cery*NWCSC) is positively associated with perceiving barriers to purchasing
more healthy food. Furthermore, in zip codes where a WCSC is located, the
positive relationship between NGrocery and Price is magnified, whereas the
negative relationship between NGrocery and Awailability becomes positive.
These patterns also emerge in the model where relationships are estimated
conditional on residence (Table 6, panel B). In the absence of traditional stores,
we find that WCSCs would be related to lower probabilities of declaring Price
and Auwailability as barriers, a relationshig that is more marked for nonresident
shoppers than for resident shoppers.'® Finally, we consider the marginal
effects of the interacted terms. As NGrocery grows, the relationship between
the probability to declare barriers to healthy eating and the presence of a
WCSCs becomes smaller in magnitude, remaining negative and statistically
significant for Price (and again, larger for nonresident shoppers), whereas it
reaches positive values for Availability.

Overall, these results indicate that the “average” relationships illustrated in
Tables 2 and 3 may mask more complex relationships as shoppers’ percep-
tions may change when retailers act strategically in response to other stores’
presence. The changes in the estimated relationships may also hint to con-
sumers’ perception shifting when they switch between different types of
stores. For example, the price-decreasing effect that is usually associated with
some WCSCs (e.g. Hausman and Liebtag 2007; Volpe and Lavoie 2008; Bas-
ker and Noel 2009) may lead to lower probabilities of perceiving price as a
barrier to purchasing healthy foods; however, in areas with more traditional
food retailers such an effect may be less marked as retailers differentiate
and the effect dissipates.

Discussion and Policy Implications

Our findings report some relatively robust results that the presence of
supermarkets and grocery stores may not mitigate individuals” perceptions
of price being a barrier to purchasing more healthy foods. Traditional stores
do, however, show a negative and statistically significant association with
availability being a barrier. These findings are overall consistent with the lit-
erature on food retail competition. Ample empirical evidence exists that some
large stores, such as Walmart Supercenters, have a mitigating effect on com-
petitor’s prices (Hausman and Liebtag 2007; Volpe and Lavoie 2008; Basker
and Noel 2009). It should be noted, however, that other WCSCs are generally
associated with higher prices (Courtemanche and Carden 2014) or with

8We do not observe any cases where NWCSC = 1 and NGrocery = 0, s0 a coefficient on NWCSC cannot be
interpreted as isolated effect; i.e, the estimated coefficient is considered “out of sample.”
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mixed effects on price changes (as well as product assortment) depending
upon the characteristics of the product considered (Bauner and Wang 2019).

Our results also suggest that availability as a barrier to purchasing more
healthy foods is related positively to the presence of warehouse clubs and
supercenters, and negatively to the number of grocery stores and supermar-
kets, although these results are less robust than those for Price. Even so, some
findings from the economic literature can explain this result. For example,
Matsa (2011) finds that supermarket firms have fewer inventory shortfalls
(that is, less disruption in product availability) when they face more local
competition. In other words, as the number of supermarkets increases and
product availability becomes less variable, shoppers may become more con-
sistently exposed to deeper assortment levels. Also, Bauner and Wang (2019)
find changes in assortments as a strategic response to warehouse clubs
depending upon the perishability and stockpilability of the products
considered.

Even though we can contextualize our results in the existing economics lit-
erature, in terms of policy implications, our results do not show definitive evi-
dence that the probability of experiencing perceived barriers to purchasing
more healthy foods is lower in presence of more food stores.'® While the pres-
ence of stores of a given type may be related to a lower probability to declare a
given barrier, the same store-type may be related to a higher probability of
experiencing another. Furthermore, as we progressively include more con-
trols to limit bias due to unobserved heterogeneity, some of the estimates
change in significance level, size, and, at times, sign. Moreover, restricting
the samples to obtain only predicted values between 0 and 1, we note changes
in parameters’ sign and significance and, in the case of Availability, one of the
variables of interest is dropped. Last, we find that perceptions may also
change when shoppers are exposed to multiple types of stores.

Thus, we suggest caution to make definitive statements about the relation-
ship between stated hardships to purchase healthy foods and store presence.
In spite of the general patterns indicated above, our results vary enough
across specifications to be used as a cautionary tale for researchers in this area.
Given the strong public support for store intervention policies, and the lack of
evidence regarding some aspects of their effectiveness, researchers should be
open to discuss the possibility that they may be in the presence of a false-
positive result (i.e., a result supporting a policy which may have no effect)
or a false negative one (i.e., a null result for a policy which may instead be
effective).

Study Limitations

Our study has several limitations. First, using a respondent’s zip codes
of residence to define the scope of the food environment limits the number
of stores to which respondents are exposed. Second, this study focuses on
the relationship between physical food environment and perceived bar-
riers to purchasing healthy foods, and not diet quality, directly. Third, as
our sample is limited to individuals living in a limited number of commu-
nities across the US Northeast, the validity and generalizability of our
results are also limited. Fourth, and last, our data does not allow us to

9 An example of such a policy where the presence of food stores is central to its design is the Healthy Food
Financing Initiative (HFFI), which, through tax incentives and subsidies, encourages food retailer entry in
areas without access to supermarkets, where the availability of healthy food options was limited.
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consider the counterfactual to measure whether nonresident shoppers will
choose to shop in their zip code of residence if the food environment
changes.

Conclusion

Households’ perceived hardships to purchase healthy foods is hypothe-
sized to be related to lack of access to supermarkets and large grocery stores.
Several studies document a “null” or limited relationship between supermar-
ket density/ proximity and purchases of healthy foods. Additionally, policies
aimed at promoting healthy food choices by ameliorating the food environ-
ment (e.g., financing programs to subsidize store entry) find little empirical
support.

The applied economics literature has focused on the relationship between
objective measures of access to healthy foods and food choices, sidestepping
the importance of assessing consumers perceived constrains in acquiring
more healthy foods as a more refined measure of what factors, if any, of a food
environment, should be modified to promote healthier eating. In this study,
we assess the relationship between individuals” perceived barriers to buying
more healthy foods and the number of food stores in the zip code where they
shop. We use shoppers’ intercept survey data collected across the Northeast-
ern US augmented with secondary zip code-level data on food store numbers.

Our findings indicate that the number of supermarkets and grocery stores, as
well as wholesale clubs and supercenters, have mixed relationships with per-
ceived barriers to purchasing healthy foods. Overall, our findings suggest that
the number of traditional food stores” presence is related to a lower (higher)
probability of stating availability (prices) as a barrier; the presence of WCSC
is instead related to a lower (higher) probability of perceiving prices (availabil-
ity) as a barrier. Additionally, we find that the estimated relationships are
larger for respondents who do not live in the zip code where they primarily
shop for food. These results indicate that shoppers’ choosing to shop in a given
zip code may be more likely to be affected by changes in the food environment
than those who actually live in the place where they shop. Also, because of the
opposite directions of the relationship between the number of stores of a given
type and different perceived barriers, our results indicate that investigating
research in this area should examine whether, and under what circumstances,
modifications to the food environment would serve to benefit residents.

Supporting information

Additional supporting information may be found online in the Supporting
Information section at the end of the article.
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