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Super Stores’ Impact on the Availability
of Supplemental Nutrition Assistance

Program-Approved Stores
Michael Ollinger, Michele Ver Ploeg, and Chris Dicken

Abstract

Super stores have become the store of choice for USDA’s Supplemental Nutrition Assistance Program
(SNAP) beneficiaries over the past 30 years and now account for more than one-half of SNAP redemp-
tions. However, by diverting SNAP beneficiaries away from supermarkets, grocery stores, and other
food retailers, super stores could force some smaller stores to exit the market. These dynamics could
mean reduced access for some SNAP beneficiaries while offering cost savings to many other SNAP
beneficiaries. This study examines the impact of new super store entries on the survival of existing
traditional stores and the cost savings accruing to SNAP beneficiaries. We find no evidence that super
store entry has reduced the number of SNAP-approved stores. SNAP beneficiaries save about $6,390 in
SNAP benefits per year, per super store. If extended across all super stores, the savings would be about
$108.6 million in 2015—0.26 percent of SNAP benefits—based on estimates over 2005-15 and the
number of super stores in 2015.

Keywords: Supplemental Nutrition Assistance Program, SNAP, super stores, grocery stores, supermar-
kets, Store Tracking and Redemption System, STARS, food and nutrition assistance, store access, store
availability, SNAP redemptions, store exits, store entry
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What Is the Issue?

Michael Ollinger, Shelly Ver Ploeg, and Chris Dicken

The USDA’s Supplemental Nutrition Assistance Program, or SNAP, is the largest
U.S. food assistance program with Federal expenditures of $70.8 billion in
fiscal year 2016. SNAP serves low-income U.S. citizens; 84 percent of recipients

earned income below the poverty level in 2016 and about 64 percent were chil-
dren, elderly, and nonelderly adults with disabilities (Gray et al., 2016). These
low-income SNAP participants can redeem their benefits only at approved
stores. According to Ver Ploeg et al. (2017), about 6 percent of households do
not use their own vehicle to travel to a store and live more than 0.5 miles from

a supermarket. For these transportation-challenged SNAP beneficiaries, access
to a SNAP-approved store can be difficult, and changes to the retail landscape
threaten the availability of local stores.

The emergence of super stores in the SNAP-approved store retail environment has been a disruptive force. Super
stores offer lower prices (Volpe and Lavoie, 2008) and one-stop shopping for time-strapped, cost-conscious
consumers, replacing supermarkets as the primary destination for SNAP beneficiaries. However, by diverting
consumers away from supermarkets and grocery, convenience, and combination stores, super stores may force these
traditional stores to exit the market entirely, reducing access for some SNAP beneficiaries. This study examines the
impact of new super store entry on the survival of existing traditional stores and the cost savings SNAP beneficia-
ries experience because of the lower prices offered at super stores.

ERS is a primary source of economic research and analysis from the U.S. Department of Agriculture, providing timely
information on economic and policy issues related to agriculture, food, the environment, and rural America.

www.ers.usda.gov



What Did the Study Find?

This study found that the entry of a super store into a 5-kilometer (approximately 3-mile) radius market area, in
which no other super store entered in the preceding or proceeding 3 years, was associated with the following:

* Between 1994 and 2015, about 0.25 supermarkets and 0.05 grocery, convenience, and combination stores
exited the market when a super store entered. The impact grew over time, rising from a loss of about 0.20
supermarkets over 1994-2004 to 0.37 supermarkets and 0.20 other traditional stores exiting per super store
over 2005-15.

e Between 1994 and 2015, traditional stores in the 5-kilometer (3-mile) radius market areas lost about
$191,000 per year in SNAP redemptions to super stores. The impact of super store entry rose over time,
increasing from $143,000 per year from 1994 to 2004 to $213,000 per year from 2005 to 2015. About 90
percent of the redemption loss was at supermarkets. Super store redemptions greatly exceeded that which was
lost by traditional stores.

* The effect of super store entry diminished as the distance from the store increased. There was no further effect
beyond about 5 kilometers (3 miles).

* The migration of SNAP benefits to super stores enabled SNAP beneficiaries to save about $6,390 per year
per super store entry over 2005-15. If applied to all super store entrants, the savings would amount to $108.6
million in 2015 (0.26 percent of SNAP benefits), based on estimates over 200515 and the number of super
stores in 2015.

* There was no loss of store availability, even in the later years, as the loss of traditional stores (0.57 stores) was
more than offset by the entry of one super store.

How Was the Study Conducted?

The primary data were from the Store Tracking and Redemption System (STARS), which is administrative data on
SNAP-approved stores from the U.S. Department of Agriculture’s Food and Nutrition Service (FNS). The 1990 and
2000 Decennial Census data and 2005-15 American Community Survey data were also used. The STARS data
included all stores accepting SNAP payments over the 1990-2017 period and included store name, store format, a
unique store identifier that links stores across time, store geographic location, SNAP redemptions, and the number
of cash registers. We used these data to create a 6-year event window and examined the impact of super store entry
on the number of supermarkets, and grocery, convenience, and combination stores and the value of their SNAP-
redemptions in a 5-kilometer radius area surrounding the super store entrant.! The 2 years before super store entry
served as a reference against which changes in the entry year and the 3 post-entry years were measured.

Using a fixed effects linear regression, the number of stores or value of redemptions of all traditional stores in

the super store’s marketing area were estimated as functions of the number of stores or value of redemptions in

the previous year; the value of SNAP redemptions during the current year; demographic variables; number of
surrounding super stores; and dummy variables for the event year and the post-entry period of 3 years. The dummy
variables for the event year and the post-entry period indicated how the number of stores and value of redemptions
changed after the super store entry.

"This paper focuses on changes in the availability of traditional stores as super stores entered the retail environment. The paper considers
access when it discusses redemptions, i.e., the ability of a consumer to purchase food. Food is accessible if available in stores that can be reached
by public or private transportation, and consumers have the financial means to purchase it. See Bodor et al. (2010) for a discussion.

www.ers.usda.gov



Super Stores’ Impact on the Availability
of Supplemental Nutrition Assistance
Program-Approved Stores

Introduction

The Supplemental Nutrition Assistance Program, or SNAP, provides low-income households with benefits
that can be redeemed for food at participating stores. The stores include small, more densely distributed
food stores, such as corner grocery stores, convenience stores, or pharmacies, and lower cost, but usually less
densely distributed larger stores, such as supermarkets and super stores. See box 1 for a definition of store
types. In recent years, SNAP beneficiaries shifted their SNAP redemptions away from supermarkets to super
stores (figures 1, 2, and 3). The differences were particularly sharp between 1995 (figure 1) when super stores
received a relatively small share of redemptions, and 2005 (figure 2) when super stores accounted for more
than 40 percent of all SNAP redemptions. New Mexico and Arizona (lower left corners of each map) went
from 0-20 percent super store market share of redemptions to about 60—80 percent market share. Figure 4
illustrates these trends graphically, showing that the share of SNAP benefits redeemed at super stores rose
from 0.14 to 0.51 over 1992-2017. Most of the super store gains came at the expense of supermarkets, which
saw their share of SNAP redemptions drop from 0.62 to 0.37. The share of redemptions at grocery and conve-
nience stores also fell, but the share of redemptions at combination stores rose sharply.

Figure 1
Percent of redemptions at super stores in 1995
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Figure 2
Percent of redemptions at super stores in 2005
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Figure 3
Percent of redemptions at super stores in 2015
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Figure 4
Share of Supplemental Nutrition Assistance Program (SNAP) redemptions, 1992-2016
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Table 1
Supplemental Nutrition Assistance Program (SNAP) redemptions and share of redemptions by
store type, 1992-20171

Store type
Year | Redemptions' | Super stores? Super- markets® Grocery Convenience Combination Other
stores? stores® stores® stores’
billions $ share of redemptions

1992 10.79 0137 0.617 0.094 0.080 0.025 0.047
1993 21.31 0147 0.612 0.086 0.076 0.026 0.053
1994 21.23 0158 0.603 0.085 0.075 0.026 0.053
1995 20.50 0172 0.593 0.088 0.075 0.028 0.044
1996 19.45 0.184 0.586 0.088 0.072 0.028 0.042
1997 16.16 0198 0.579 0.086 0.068 0.029 0.040
1998 147 0.217 0.574 0.083 0.061 0.030 0.035
1999 13.02 0.239 0.562 0.081 0.055 0.031 0.032
2000 11.99 0.265 0.543 0.078 0.052 0.032 0.030
2001 12.77 0.296 0.521 0.074 0.048 0.033 0.028
2002 14.72 0.328 0.500 0.067 0.046 0.034 0.025
2003 16.95 0.361 0.475 0.063 0.043 0.035 0.023
2004 1912 0.392 0.449 0.060 0.041 0.036 0.022
2005 2114 0.421 0.417 0.058 0.041 0.040 0.023
2006 20.61 0.441 0.394 0.058 0.042 0.043 0.022
2007 21.00 0.459 0.376 0.058 0.041 0.045 0.021
2008 241 0.468 0.367 0.057 0.040 0.048 0.020
2009 35.61 0.476 0.358 0.055 0.041 0.050 0.020
2010 42.82 0.484 0.345 0.053 0.044 0.052 0.022
20M 45.48 0.485 0.339 0.053 0.047 0.055 0.021
2012 45.84 0.486 0.332 0.052 0.050 0.059 0.021
2013 45.00 0.488 0.332 0.051 0.050 0.062 0.017
2014 4114 0.492 0.336 0.046 0.046 0.063 0.017
2015 40.25 0.501 0.336 0.041 0.042 0.064 0.016
2016 37.83 0.505 0.336 0.038 0.040 0.066 0.015
2017 36.99 0.511 0.341 0.034 0.036 0.065 0.013

Notes: ' Value of redemptions are deflated by the consumer price index to 1992 dollars.

2 Super stores are defined as large food/drug combo stores and mass merchandisers under a single roof, and membership retail/
wholesale hybrids offering a limited variety of products in warehouse-type environment.

3 Supermarkets sell an extensive variety of grocery and other store merchandise. This store may have 10 or more checkout lanes.
Customers normally make large volume purchases.

4 Grocery stores carry all four staple food categories. They may sell ineligible items as well, but their primary stock is food items.
Large groceries have three or more registers, whereas medium grocery stores may only have two registers; small grocery stores
usually have one register.

5 Convenience stores offer a limited line of convenience items and are typically open long hours to provide easy access for custom-
ers. Food items may include canned goods, dairy products, pre-packaged meats, and other grocery items in limited amounts.

6 Combination stores primarily sell general merchandise but also sell a variety of food products. Such stores include independent
drug stores, dollar stores, and general stores.

7 Other stores are farmers’ markets and other non-traditional food outlets.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.
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Super stores earn profits from high sales and low prices (Volpe and Lavoie, 2008). The low prices may have
encouraged SNAP beneficiaries to shift their redemptions to super stores (table 1), which could result in lost
revenues and possible business exit of traditional stores. Because super stores are less densely distributed than
other store formats, this could result in a loss of access to closer food stores for SNAP recipients lacking a
vehicle to travel to a store. Ver Ploeg et al. (2017) found that about 6 percent of households do not use their
own vehicle to travel to a store, live more than 0.5 miles from a supermarket, and are less likely to shop at

a super market or super store.? The net effect for access-burdened households could be higher prices as they
shift their purchases to higher-cost traditional stores.

There is evidence that the mix of stores has been changing. Figure 5 shows that super stores steadily increased
in number during 1992-2017 as the number of supermarkets and convenience stores dropped by about 50
percent, and the number of grocery stores was down about 66 percent (table 2). Offsetting some of these
declines was a sharp increase in the number of combination stores.

Figure 5
Stores approved to accept Supplemental Nutrition Assistance Program (SNAP) benefits, 1992-2016

Stores, 1,000s
120 -
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Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from the USDA, Food
Nutrition Service.

The purpose of this paper is to examine the impact of super store entry on the number of traditional stores
that accept SNAP benefits and the value of their SNAP redemptions. Related research has provided evidence
that super stores affect consumer welfare (Hausman and Leibtag, 2007), offer lower food prices (Basker,
2005a; Courtemanche and Carden, 2014; Volpe and Lavoie, 2008; Basker and Noel, 2009), and improved
food security (Courtemanche et al., 2019). Research also has shown that super stores affect labor markets
(Basker, 2005b; Ciccarella et al., 2008) and raise real estate values (Pope and Pope, 2015). Finally, studies
have shown that supermarkets did not lower their prices in response to Costco, Sam’s Club, and other club
stores’ entry (Courtemanche and Carden, 2011) but did improve service quality (Matsa, 2011).

ZThis lack of access may not adversely affect the types of food purchases, however. Ver Ploeg et al. (2017) found that expenditures
of access-burdened households were about the same percentage of income as other consumers, and Rahkovsky and Snyder (2015) deter-
mined that households in low income census tracts and have limited availability to supermarkets purchase modestly lower amounts of
fruits and vegetables and modestly more amounts of other foods such as red meat, diet soft drinks, and non-diet drinks.
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This USDA, Economic Research Service (ERS) report most closely follows research by Ellickson and Grieco
(2013), who considered employment growth at nearby supermarkets, Haltiwanger et al. (2010), who exam-
ined how employment at stand-alone retail stores changed as the number of big box stores changed, and
Schuetz (2014), who examined competition and entry among big box stores in southern California. This
paper differs from those in that we examined the effect of super store entry on the number of supermarkets,
grocery stores, and combination stores that accept SNAP benefits and SNAP redemptions.

The results of this report highlight the dynamics of the market for SNAP benefits and provide information
on how access-burdened SNAP beneficiaries may fare in a changing food store environment. This report also
illustrates a unique administrative dataset, the Store Tracking and Redemption System (STARS) dataset,
which identifies the number of cash registers, store format, SNAP redemptions, and name and address infor-
mation for all stores accepting SNAP benefits between 1992 and 2017. STARS assigns a unique store identi-
fier that allowed us to identify store entries across a range of different retail environments and evaluate the
period before 2004 separately from the period after. The study of the post-2004 period is important because
super stores emerged as the dominant food retailer to SNAP beneficiaries after 2004.
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Table 2
Number of Supplemental Nutrition Assistance Program (SNAP)-approved food stores in U.S,,
1992-2017"

Store type
Super- Convenience Combination
Year SNAP stores | Super stores? markets? Grocery stores* stores® stores®
thousands of stores

1992 169.9 4.8 271 35.9 95.9 6.2
1993 177.3 5.1 279 35.9 101.2 7.2
1994 1774 5.5 27.4 35.1 101.7 7.7
1995 180.3 5.9 27.0 36.2 103.2 8.0
1996 1773 6.4 26.4 35.9 100.5 81
1997 171.7 6.8 25.9 34.6 96.2 8.2
1998 162.4 7.2 25.5 32.7 88.8 8.2
1999 152.1 7.8 251 31.0 80.1 81
2000 141.6 8.6 24.2 29.3 71.0 8.5
2001 138.9 101 241 28.3 65.5 10.9
2002 135.5 1.5 23.3 277 61.0 12.0
2003 135.2 12.3 22.7 28.0 59.5 12.7
2004 143.4 13.1 22.0 28.6 59.9 19.8
2005 149.3 13.7 21.2 291 61.4 23.9
2006 154.4 15.1 20.5 29.6 62.2 27.0
2007 159.2 16.1 18.9 30.5 62.8 30.9
2008 167.0 16.6 18.7 311 65.4 35.2
2009 185.8 18.1 18.7 31.7 72.8 44,5
2010 206.8 18.2 18.6 317 72.8 44,5
201 222.5 18.4 18.8 34.2 95.2 55.9
2012 234.3 18.6 18.9 33.8 102.4 60.6
2013 220.1 18.2 18.2 29.6 94.4 59.7
2014 202.6 17.8 17.6 251 83.8 58.3
2015 174.7 17.0 16.3 19.0 67.3 55.1
2016 163.0 16.4 15.6 16.5 60.6 53.9
2017 147.6 15.6 14.8 13.4 51.8 52.0

Notes: 'Other store formats are not included as they account for a very small share of Supplemental Nutrition Assistance Program
(SNAP) redemptions.

2Super stores are defined as large food/drug combo stores and mass merchandisers under a single roof, and membership retail/
wholesale hybrids offering a limited variety of products in a warehouse-type environment.

3Supermarkets sell an extensive variety of grocery and other store merchandise. This store may have 10 or more checkout lanes.
Customers normally make large volume purchases.

4Grocery stores carry all four staple food categories. They may sell ineligible items as well, but their primary stock is food items.
Large groceries have three or more registers, whereas medium grocery stores may only have two registers; small grocery stores
usually have one register.

5Convenience stores offer a limited line of convenience items and are typically open long hours to provide easy access for custom-
ers. Food items may include canned goods, dairy products, pre-packaged meats, and other grocery items in limited amounts.

8Combination stores primarily sell general merchandise but also sell a variety of food products. Such stores include independent
drug stores, dollar stores, and general stores.

Source: USDA, Economic Research Service computations based on Store Tracking and Redemption System data from USDA, Food
and Nutrition Service.
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Store type definitions

Combination grocery/other:
Primary business is the sale of general merchandise, but these stores also sell a variety of food products.
Such stores include independent drug stores, dollar stores, and general stores.

Convenience store:

Self-service stores that offer a limited line of convenience items and are typically open long hours to
provide easy access for customers. Primarily engaged in the retail sale of a variety of canned goods,
dairy products, pre-packaged meats, and other grocery items in limited amounts. Usually sell a large
variety of ineligible products, such as hot coffee, alcohol, or tobacco products.

Large grocery store:
A store that carries a wide selection of all four staple food categories. They may sell ineligible items as
well, but their primary stock is food items.

Medium grocery store:
A store that carries a moderate selection of all four staple food categories. They may sell ineligible items
as well, but their primary stock is food items.

Small grocery store:
A store that carries a small selection of all four staple food categories. They may sell ineligible items as
well, but their primary stock is food items.

Supermarket:

Establishments commonly known as supermarkets, food stores, grocery stores, and food warehouses
primarily engaged in the retail sale of an extensive variety of grocery and other store merchandise. This
store typically has 10 or more checkout lanes with registers, bar code scanners, and conveyor belts.

Super store/chain store:

Very large supermarkets, "big box" stores, super stores, and food warehouses primarily engaged in

the retail sale of a wide variety of grocery and other store merchandise. Includes stores that are large
food/drug combo stores and mass merchandisers under a single roof, and membership retail/wholesale
hybrids offering a limited variety of products in a warehouse-type environment.

Other stores:

Direct marketers, such as pick-your-own operations, delivery routes (no permanent location), farmers’
markets, military commissaries, non-profit food buying cooperatives, wholesalers with a retail opera-
tion, and specialty food stores selling mainly bakery products, fruits and vegetables, meat and poultry,
or seafood products and stocking other food items.

8
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The Food Retail Environment and Store Business Strategies

USDA, Economic Research Service (ERS) reports (USDA, 2009; Ver Ploeg et al., 2012; Rhone et al., 2017;
2019) provided insights into the U.S. population’s distance from the nearest supermarket, super store, or large
grocery store. Because demographic characteristics and vehicle access can be key to food access, ERS also
evaluated recipients’ distance to food stores by age, race, income, and vehicle access.? These reports provided
important information regarding food store access from the perspective of consumers but did not consider the
economic forces shaping the consumer retail environment. Yet, food retailing—including the segment serving
SNAP beneficiaries and like all industries—has been subject to the process of creative destruction described
by Schumpeter (1942). Table 1 shows that the super store share of SNAP redemptions rose from 0.14 to 0.51
between 1992 and 2017 as the supermarket share of SNAP benefits dropped from 0.61 to 0.34.

Ellickson and Greico (2013) considered super stores to be an extension of the supermarket model, which
emerged as a major force in food retailing in the 1930s and 1940s as a format type that offered canned and
other dry goods, a meat counter, and fresh produce. Over the next several decades, supermarkets consoli-
dated, developed large-scale, hub-and-spoke distribution networks, and adopted bar scanners and other
cost-reducing information technologies (Ellickson and Greico, 2013). By 1992, supermarkets dominated food
retailing, including service to SNAP beneficiaries (Table 1).

The processes driving changes in food retailing continue up to the present. Foster et al. (2006) found almost
all the labor productivity growth in the retail sector in the late 1990s was due to the entry and expansion of
high productivity firms and the exit of less productive firms. A key to this high productivity at Walmart, for
example, was a highly efficient distribution network (Holmes, 2011). In terms of store format, Haltiwanger et
al. (2010) found that employment at small stand-alone food and other retail stores dropped as the number of
big box stores rose. Ellickson and Grieco (2013), focusing on food retailing, determined that labor growth at
nearby supermarkets dropped as Walmart super stores entered the market. The effect of super stores on prices
was mixed, however. Walmart’s entry led to lower prices (Volpe and Lavoie, 2008), while the entry of club
stores like Costco and Sam’s Clubs that require paid membership did not (Courtemarche and Carden, 2014).

High productivity is a key competitive advantage, but location is fundamental to success. Hotelling (1929)
asserted that consumers would purchase products from the nearest vendors. Studies have shown that gaso-
line stations are dispersed because nearby competition drives down prices and profitability (Netz and Taylor,
2002), but auto parts suppliers are clustered near assembly plants to lower transportation costs (Klier and
McMillen, 2008). Schuetz (2014) showed that big box stores avoid locating near their own existing stores
and locate near complementary big box stores. They found no evidence that big box stores avoid competi-
tors. Others, such as Neumark et al. (2008), used distance from Bentonville, AR, (the location of Walmart’s
headquarters) multiplied by time to identify sites of Walmart stores. These studies make it clear that entry is
endogenous to the strategic business plan of management, and identification of that business plan is impor-
tant to evaluate the effects of subsequent expansion into new markets.

Ellickson and Grieco (2013) asserted that failure to identify a business strategy limits the implications of a
model to the types of markets already entered. However, this did not prevent them from studying the impact
of Walmart’s entry on labor growth at nearby supermarkets. They acknowledged the applicability of their
results is limited to the types of markets Walmart had already entered. Because Walmart had entered most

3This paper focuses on changes in the availability of traditional (not super store) stores as super stores entered the retail environ-
ment. The paper considers access when it discusses redemptions, i.c., the ability of a consumer to purchase food. Food is accessible if
available in stores that can be reached by public or private transportation, and consumers have the financial means to purchase it. See
Bodor et al. (2010) for further discussion.
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types of markets in the U.S. by 2013, they argued their results were predictive for most markets Walmart was
likely to enter. Thus, identification is important during a geographic expansion phase when past entry is less
predictive of future effects. However, identification is less important after a market has matured because most
if not all markets have already been entered, making the past predictive of the future.

A common finding of this research is that consolidation in the food retail sector is an ongoing process
through which new technologies and store formats drive change. After describing the data, we extend
research by Ellickson and Grieco (2013) and others to a study of the impact of super store entry on the
number of food retail outlets in their market area.
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The Data

We used the Store Tracking and Redemption System (STARS) data from the USDA, Food and Nutrition
Service (FNS) and Bureau of the Census demographic data. The STARS data included all stores authorized
to accept SNAP payments over the 1992-2017 period accompanied by store name, store format, a unique
store identifier that links stores across time, store geographic location, SNAP redemptions, and the number
of cash registers. The STARS data we obtained from FNS served as annual snapshots of the stores and their
characteristics.

Stores eligible to accept SNAP must provide a minimum requirement of staple foods and obtain authoriza-
tion from FNS. FNS approves applications to accept SNAP benefits based on the retailer’s inventory or sales
of staple foods. FNS monitors SNAP retailers to ensure they follow program rules and can withdraw or
disqualify retailers from accepting SNAP benefits if they break the rules or no longer qualify to accept SNAP
benefits (USDA, 2019). According to Rhone et al. (2017), most major super stores and supermarkets accept
SNAP benefits and, according to Tiehen and Frazao (2016), “Ninety-eight percent of WIC retail vendors
were also authorized by SNAP.” 4

Store formats included super stores, traditional stores—supermarkets and grocery, convenience, and combi-
nation stores—and other less frequented venues, such as farmers’ markets. Box 1 provides the characteristics
of formats, including three types of grocery stores. For purposes of analysis, we combined all grocery stores
into one category. Combination stores include dollar stores, pharmacies, and other stores selling a variety of
products. Some traditional supermarket chains that sold gasoline or contained an in-store pharmacy were
classified as combination stores in STARS; we then reclassified those combination stores as supermarkets for
consistency. Farmers’ markets, specialty food stores, and other less-frequented stores and markets accounted
for a 0.014 to 0.054 share of SNAP redemptions over 1992—2017 (table 1) and are not included in this report.

4WIC is an abbreviation of USDA’s Supplemental Nutrition Program for Women, Children, and Infans.
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The Analytical Framework

The retail environments for SNAP beneficiaries underwent a considerable change over 1992-2017. The most
substantive changes occurred up to 2004 when super stores overtook supermarkets as the dominant retail
store format for SNAP beneficiaries (figure 4). By 2011, super store growth reached its peak (figure 5), and the
share of SNAP redemptions stabilized (figure 4). Moreover, super stores were located nationwide (figures 2
and 3), present in rural, urban, and suburban areas (table 5), and included regional and national stores. There
were 21,816 super stores in our dataset, including 8,419 national-branded super stores and 13,397 regional
and other super stores.> Together, these data suggest super stores entered most markets they would enter by
2011. Thus, with little loss of generality, we followed Ellickson and Grieco (2013) in restricting our study

to the types of markets that super stores had entered by 2015 (in our case), enabling us to avoid a restrictive
identification strategy that may be applicable to national chains but not regional super stores. We acknowl-
edge our results may not apply to entry in very dense market areas, such as parts of New York City, and other
unique areas where super stores are not located.

Some studies of firm (store) entry examined the effects of entry over an event window comprising the pre-
and post-entry periods and the entry year. In their study, Ellickson and Grieco (2013) examined food retail
employment growth from 4 years before to 5 years after Walmart’s entry in market areas up to 6 miles in
diameter. We followed that same framework. Like Ellickson and Grieco (2013), we examined changes in a
market area reflective of the catchment area of the super store across an event window comprising a reference
period before super store entry, a post-entry period after super store entry, and the entry year.

Ellickson and Grieco (2013) found that labor growth at supermarkets was unchanged beyond 2 miles of a
Walmart.® Thus, we examined 2.5-, 5.0-, and 7.5- kilometer (approximately 1.5-, 3.0-, and 4.5-mile) radii
market areas to see how the number of stores and redemptions changed up to and beyond the super store

market area boundary.

Ellickson and Grieco (2013) also found that the effects of super store entry dissipated after 3 years, making it
necessary for the event window to include at least a 3-year post entry period. The event window also includes
the entry year and a 2-year pre-entry reference period, leaving a 6-year event window.” The reference years
provided a baseline against changes after super store entry could be contrasted. Tables 3a, 3b, and 4 illustrate
changes in the number of stores and redemptions across the event window. Years -1 and -2 are the reference
years that capture the retail environment before super store entry; year 0 is the super store entry year; years 1,
2, and 3 are the post-entry years.

SEach super store exists in the dataset in at least 1 year over 1992-2017. All 21,816 are never present in 1 year. The most super stores
present in the data occurred in 2012 when there were 18,600 super stores, which is more than 3,000 less than the total number of
stores ever to exist in the data; by 2017, the number of super stores dropped to 15,600 (table 2).

°If labor growth is changing, then either the number of retailers or the size of the stores is changing. Ellickson and Grieco (2013)
found that super stores do not affect food retail labor growth after 2 miles, implying that there is no effect of super stores on the tradi-
tional stores after 2 miles.

7As we discuss later, one of the reference years is dropped due to the requirements of our economic model; thus, we use a 6-year
event window in our analysis.
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Super store selection

We examine the impact of super store entry on the number of existing stores and the value of their redemp-
tions by estimating the change in stores or redemptions that occurs when only one super store enters a market
over a period from 3 years before super store entry to 3 years after entry. Change is given by the difference

in the number of stores and their redemptions over that period after accounting for other factors, such as the
changes in State total SNAP benefits.

Because the data included more than 21,000 super stores, there were many super store entrants that fit the
ideal conditions of no other super store entrant from 3 years before to 3 years after a single super store enters
the market.

We used the following procedures to select super store entrants meeting our criteria. First, we used addresses
to determine distances between each super store and each traditional store. We considered only stores that
were within 20 kilometers (approximately 12 miles) of each other. These data provided a population of tradi-
tional and super stores that were in any super store’s market area at any time over 1992-2017.

Our second step was to identify the super store entry year. Since we used time series data for all SNAP-
approved stores, the entry year for any store was the first year it appeared in the data.® There were 21,814
super stores in the entire dataset. Because we used historical information to determine entry year, we dropped
all super stores that existed in the first year of the data series (and with no historical information), which were
all stores existing in 1992, leaving 17,006 super stores with known entry years.

In the third step, we determined if a super store entrant was unique to a market area by inspecting a market
area with a 10-kilometer (approximately 6-mile) radius around each super store entrant over the event period.
This 10-kilometer radius included a 5-kilometer (approximately 3-mile) radius marketing area of the super
store plus a 5-kilometer (approximately 3-mile) outer ring that served as a buffer between adjacent super
store entrants. The buffer was necessary because a supermarket that was on the extreme edge of a super store
entrant’s 5-kilometer market area would still be 5 kilometers away from the extreme edge of the market area
of a competing adjacent super store entrant. Thus, the minimum distance between any two super-stores that
enter during the same event years is 15 kilometers (approximately 9 miles) (figure 6).

8This was also the first year the store was authorized to accept SNAP benefits.
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Figure 6
Five-kilometer super store market area of two adjacent super stores, with 5-kilometer buffer

__5-kilometer buffer

5-kilometer radius 5-kilometer radius

Super Store Market Area Super Store Market Area

Source: Author's representation (visualization) of the market area of selected entrant super stores.

We also examined 2.5- and 7.5-kilometer (approximately 1.5- and 4.5-mile) radii market areas. We followed a
similar procedure for them, including a 5-kilometer buffer between adjacent super stores.

The number of unique super stores and the numbers of traditional stores varied with the size of the market
area. Larger market areas saw fewer unique super store entrants but more traditional stores. Each market area
contained 6 years of data—2 years before entry, 3 years after entry, and the entry year.” To accommodate this
6-year event window, we dropped super store entrants with entry years before 1994 or after 2015. Altogether,
there were 2,434 unique 5-kilometer radius super store market areas, 3,006 unique 2.5-kilometer radius super
store market areas, and 2,013 unique 7.5-kilometer radius super store market areas.

9The study period included the third year before super store entry. Analytical requirements made it necessary for us to drop this
year from the study period.
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Evidence of Change

Exits occur when a store is no longer SNAP-approved. This could either be an exit from the business of
serving SNAP beneficiaries, a business failure, or some other cause that could prompt a store to no longer be
able to accept SNAP benefits. Entry, by contrast, occurs when a store is approved to accept SNAP benefits.
Redemptions are measured as the sum of all redemptions in a super store’s market area.

Table 3a shows declines in the number of supermarkets of 0.40 to 0.50 stores, grocery stores of 0.10 to 0.40
stores, and convenience stores of 0.40 to 0.95 stores and an increase in the number of combination stores of
0.70 to 1.50 stores over 2.5-, 5-, and 7.5-kilometer radius market areas.

Table 3a
Number of stores in 2.5-, 5-, and 7.5-kilometer radii marketing areas of entrant super stores from 2
years before super store entry to 3 years after super store entry

Year from super All Super-markets Grocery Convenience Combination
store entry stores stores1 stores stores
Number of stores within 2.5-kilometer radius super store market area
-2 6.47 172 0.84 3.20 0.72
-1 6.47 1.70 0.82 312 0.83
0 6.40 1.64 0.81 3.01 0.94
1 6.33 143 0.79 3.00 110
2 6.34 1.37 0.78 2.93 127
3 6.32 1.31 0.74 2.84 142
Number of stores within 5-kilometer radius super store market area
-2 12.85 2.87 1.80 6.89 1.29
-1 12.79 2.83 175 6.74 1.46
0 12.66 2.76 172 6.53 1.65
1 12.62 2.53 1.72 6.46 1.90
2 12.63 2.44 1.69 6.31 219
3 12.65 2.35 1.65 6.18 2.47
Number of stores within 7.5-kilometer radius super store market area

-2 16.31 3.39 219 9.21 1.52
-1 16.19 3.41 2.02 9.05 1.72
0 15.97 3.42 1.95 8.75 193
1 15.78 3.07 1.90 8.59 2.22
2 15.75 2.97 1.85 8.36 2.56
3 15.73 2.87 1.81 815 2.89

Note: 2.5 km = approximately 1.5 miles; 5 km = approximately 3 miles; 7.5 km = approximately 4.5 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.
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Table 3b shows that redemptions at supermarkets and all stores together peaked 1 year before the super store
entry year and never recovered even as redemption benefits grew. Redemptions at grocery stores and conve-
nience stores also dropped but redemptions grew at combination stores. Redemptions at super stores more
than compensated for the modest declines at the other stores.

Table 3b
Value of redemptions in 2.5-, 5-, and 7.5-kilometer radii marketing areas of super store entrants
from 2 years before super store entry to 3 years after super store entry

Year from super All traditional Super- Grocery Convenience Combination Super
store entry stores markets stores' stores stores stores
2.5-kilometer radius super store market area, value of redemptions ($1,000)

-2 745 659 34 35 18 0
-1 789 695 38 37 20 0
0 730 636 36 36 22 190
1 692 595 36 35 25 434
697 597 37 35 28 516

701 597 37 36 32 588

5-kilometer radius super store market area, value of redemptions ($1,000)
-2 1,333 1,153 72 76 32 0
-1 1,41 1,219 76 79 36 0
0 1,336 1143 74 78 41 186
1 1,290 1,090 75 78 47 428
2 1,292 1,085 76 78 53 512
3 1,300 1,084 78 79 60 589
7.5-kilometer radius super store market area, value of redemptions ($1,000)

-2 1,676 1,436 92 107 40 0
-1 1,757 1,517 88 107 45 0
0 1,659 1,421 84 104 50 186
1 1,588 1,345 83 102 57 430
2 1,581 1,332 83 101 65 514
3 1,582 1,325 83 102 72 589

Note: 2.5 km = approximately 1.5 miles; 5 km = approximately 3 miles; 7.5 km = approximately 4.5 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.

Value of annual redemptions are deflated by the consumer price index to 1992 dollars

Super store SNAP redemptions grew rapidly after 1992 and, by 2005, super stores surpassed supermarkets
as the dominant food retailer to SNAP beneficiaries (table 1). To see how this change in the market for
SNAP redemptions may have affected the number of traditional stores and their redemptions differently, we
split the sample into the pre-2005 and post-2004 years and examined the two periods separately (table 4). It
indicates that, before 2005, the number of stores dropped by about 11 percent over the event window with
supermarkets and convenience stores dropping by about 20 percent each and combination stores more than
doubling. After 2004, the number of stores increased by 30 percent, led by combination stores, which rose
80 percent. The number of supermarkets continued their decline, dropping by 20 percent. Percent changes
in redemptions before 2005 matched the changes in the number of stores; after 2004, however, the value of
redemptions rose about 50 percent, supermarket redemptions grew about 25 percent, and convenience and
combination store redemptions doubled.
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Table 4

Number of traditional stores and the value of their deflated annual redemptions from 2 years before
super store entry to 3 years after super store entry in a 5-kilometer radius marketing area of entrant
super stores before 2005 and after 2004'

Before 2005 After 2004
;:?)arr: Store type
Ssl»:gg All Super-  Grocery Cioer::i:een- Crg\?:r:- All Super-  Grocery Cioer:]\gn- ?\Zr’:i]cl))r:-

entry stores markets  stores stores  stores | Stores markets stores oL L

number of stores

-2 13.51 317 2.01 7.61 0.73 1nn 2.09 1.27 5.01 2.74
-1 13.20 314 1.93 7.34 0.79 1n.71 2.02 1.29 5.20 319
0 12.80 3.08 1.86 6.95 0.91 12.31 1.96 1.34 5.44 3.56

1 12.49 2.84 1.86 6.71 1.07 12.94 174 1.34 5.81 4.06

2 12.27 2.72 1.81 6.41 1.33 13.58 1.70 1.35 6.05 4,48

3 11.99 2.59 1.76 6.07 1.56 14.45 1.69 1.34 6.48 4,94
Value of redemptions?

-2 1,395 1,220 74 80 21 1170 977 67 64 62
-1 1,466 1,287 75 82 22 1,267 1,043 77 73 74
0 1,351 1,180 71 76 24 1,300 1,048 83 83 86

1 1,256 1,088 70 71 26 1,379 1,094 89 95 101
2 1,209 1,043 70 66 30 1,513 1,197 91 108 116
3 1152 989 69 62 32 1,705 1,343 102 125 136

"The year 2004 is about the midpoint in the time series of data.
2 Value of redemptions are deflated by the consumer price index to 1992 dollars.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and

Nutrition Service.

These data provide some evidence that super store entry brought about substantial changes in the retail envi-
ronment. However, other economic forces likely affected the food retail sector as supermarkets adopted many
of the innovations introduced by super stores, such as highly efficient distribution networks.
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The Empirical Model

The entry of super stores could account for changes in the numbers of stores and values of SNAP redemptions
shown in the data. However, technological changes, variations in the provision of SNAP benefits, and other
factors may also affect the number of stores. We accounted for those other factors to more clearly associate
super store entry with a change in the numbers of traditional stores or the value of their redemptions. Below,
we used two econometric models (equations 1 and 2) to examine changes in the number of stores and the
value of redemptions over an event window spanning from 2 years before super store entry to 3 years after
entry using data covering 1994-2015. We then considered how the number of stores and redemptions change
as the market area changes as well as over different periods of time.

The Econometric Model

We constructed two variations of a similar econometric model in which we examined the number of stores
(equation 1) or redemptions (equation 2) in the market area of the super store. The dependent variables were
the number of SNAP-approved stores in the market area of the super store (7§, ) and the value of their
redemptions (TSR, ).

The equations are below. Description of the variables and their justification and purpose follow the equations.
TSit = o+ Lw=16w Ewit + X7=1 07 RUp ;¢ + 6Rs + Tt + pLTS; ¢4 + X021 VoISSe ¢ +

n=1PnNnie +9L; + &;¢

We modified equation 1 to examine SNAP redemptions in equation 2 empirically. Specifically, we replaced
the dependent variable—number of stores (7S; )—with the annual value of total store SNAP redemptions
(TSRZ.’ )- All the independent variables in equation 2 are identical to those in equation 1 except we replaced

lagged total stores (LTS, , ) with lagged total SNAP annual redemptions of other stores (L7SR, , ).

w o
r
TSRi,f = ao + E HW EW,i,t + E O-TRUT,i,f + 6R5,t + T[Tt + pLTSRi,t—l + E VOISSO,i,t
r=1

w=1 o=1

n
+ z PnlNpic +9L; + &
n=1

The descriptions and justification for the variables are provided below. Detailed definitions and mean values
for all variables are in table 5.
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Table 5

Definitions of variables

Var Label Definition Mean Min Max
TS, Number of SNAP-  All supermarkets and grocery, convenience, and 1.0 1.0 807
approved stores combination stores together; or the number
(not including of supermarkets, or grocery, convenience, or
superstores). combination stores individually in the super store
entrant’s market area.
TSR;; SNAP redemptions Annual SNAP redemptions at all SNAP-approved ~ 1165*10° 0.0 52.4*108
at all SNAP- supermarkets and grocery, convenience, and
approved stores combination stores in the super store entrant’s
market area. Or redemptions at each store type
separately. Values are in constant 1992 dollars.
E it Entry year One for entry year of the super store; else zero. 017 0 1
E, it Post entry year One for all years after the entry year of the super 0.40 0 1
store; else zero.
RU, it Rural One if the store’s location falls in category 7, 8, or 9 0.21 0 1
on the rural-urban continuum; zero otherwise.
RU, ;s Urban One if the store’s location falls in category 1, 2, or 3 0.40 0 1
on the rural-urban continuum; zero otherwise.
Nyt Mean median Mean median household income in tens of 2.09 0.62 18.44
income thousands of deflated dollars across all Census
tracts of stores in super store marketing area.
Values are in constant 1992 dollars.
Ny it Share households  Mean share households on public assistance 0.045 0.00 0.26
on public across all Census tracts of stores in super store
assistance marketing area.
Ngit Mean population Mean population per square mile across all 1009.9 0.92 21,846
per square mile Census tracts in entrant super store’s marketing
area.
Nyt Share labor force  Mean share of labor force that is employed across 0.62 om 0.96
employed all Census tracts of stores in entrant super store’s
marketing area.
T, Trend Current year minus 1992, 10.50 0.0 25.00
Rst State SNAP Sum of redemptions at all SNAP-approved super 0.689 0.02 4,56
redemptions stores and traditional stores in the state in billions
of dollars deflated by the consumer price index to
constant 1992 dollars.
LTS, 4 Lagged stores in Lag of number of stores in entrant super store's 110 1.0 803
market area marketing area.
LTSR;;, | Lagged store Lag of store SNAP redemptions in entrant super 117*106 0.0  261*108
SNAP redemptions store's marketing area.
in market area
ISS, Sum-super stores  Number of existing super stores within 5 0.41 0.0 10
0-5 kilometers kilometers of entrant super store.
ISS, Sum super stores  Number of existing super stores between 5 and 15 015 0.0 8
5-15 kilometers kilometers of entrant super store.

Notes: The super store’s marketing area is a circle 5, 10, or 15 kilometers in diameter with the store’s location at the center. Popula-
tion and demographic data are mean values of Bureau of the Census tract data of all traditional stores in the super store market

area.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.
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Discussion of Variables in the Model

The SNAP-approved stores include all supermarkets and grocery, convenience, and combination stores. The
value of redemptions is the annual value of SNAP-approved store redemptions at those stores. The main vari-
ables of interest are dummy variables that identify changes in the number of stores and value of redemptions.
One dummy variable is defined as 1 for the year of super store entry and 0 otherwise; another variable for the
post-entry period defined as 1 for the first, second, and third years after entry. The pre-entry period serves as a
reference period against which the dummy variables for the event year and post-entry period were compared.
The dummy variables indicate how the number of stores (value of SNAP-redemptions) varies over the event
window. The variables are represented by the vector Ew, i, t .

Ellickson and Grieco (2013) observed that super stores with large food retailing components to their stores,
such as Walmart stores, focused their distribution efforts on rural and suburban areas with ample parking
for cars and other vehicles. For these reasons, we accounted for whether the geographic area is rural, urban,
or suburban. In equations 1 and 2, type of geographic area is represented as a vector of dummy variables

(RUr,i,t).

Data on urban areas come from the rural-urban continuum dataset at ERS.!° The rural-urban continuum
dataset classifies each county on a scale from 1 to 9; smaller numbers on the scale identify urban areas,
and higher numbers represent rural areas. We defined urban areas as those with values of 1-3 on the rural-
urban continuum; rural areas were defined as those areas with values of 7-9 on the rural-urban continuum;
suburban areas were all other market areas.

The value of SNAP benefits provides stores with incentives to accept SNAP benefits. Because SNAP benefits
are partly funded by State governments, and they have different rules and eligibility requirements (Stacy

et al., 2018), government outlays for SNAP benefits vary across States. They also vary over time and with
changes in the strength of the economy as household incomes fall or rise, determining their SNAP eligi-
bility." To control for variation in SNAP benefits across States and over time, we included a variable equal to
redemptions in the State of the store (R, in equations 1 and 2).

The number of SNAP-approved stores and SNAP redemptions are also affected by broad technological
changes, unique local effects, and government decisions about eligibility requirements to become approved to
accept SNAP benefits. Ellickson and Greico (2013) asserted that food retailing experienced considerable tech-
nological change as stores improved their distribution networks and adopted other innovative technologies.
At the same time, the number of combination stores—chain drug and dollar stores—that became authorized
to accept SNAP benefits rose dramatically, perhaps because of a change in their business strategies (table 2).
To account for the broad structural changes, we included a trend variable (Tt).

Tables 6 and 7 indicate that market areas have diverse capacities to support stores and redeem benefits. The
number of SNAP stores varies from 0 to more than 800, and SNAP redemptions range from $0 to more than
$50 million across 5-kilometer radius market areas. Tables 3a and 3b show that the number of stores and
redemptions persist over time.!? Thus, we included the lagged number of stores (LTSi,t) to accommodate the
existing stock of stores (equation 1) and the lagged value of deflated redemptions (LTSRi,t) to account for the
existing value of redemptions (equation 2).

0The rural-urban continuum can be found online at USDA’s data products site.

"Individuals lose eligibility for SNAP benefits as their income rises above thresholds and gain eligibility when income falls below
thresholds. SNAP data can be found online at the USDA, Food and Nutrition Service site,

12Small grocery stores accounted for most of the stores in market areas with a high volume of stores.
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Haltiwanger et al. (2010) created a marketing area around each small, stand-alone retail store in the
Washington, DC area and estimated how employment growth at these stores varied with the number of big
box stores within 0—1 miles, 1-5 miles, and 5-10 miles. Following Haltiwanger et al. (2010), we accounted
for the number of incumbent super stores (/5S; ) within 05 kilometers (approximately 0-3 miles) and 5-15
kilometers (approximately 3—9 miles) of the location of the entrant super store. Incumbent super stores are
those existing before the first year of the event window, i.e., 3 years before entry.

Ellickson and Grieco (2013), Haltiwanger et al. (2010), and Schuetz (2014) demonstrated that demographic
variables help explain food store location decisions. They used census data on household income and other
economic attributes that account for the capacity of the market area to support food stores. Following their
approach, we included a vector of demographic variables (V; ). Since different traditional stores may be in
different census tracts even though they are in the same market area of a super store, we used the average of
demographic information across all store census tracts. Although stores are in the super store market areas,
parts of the census tracts in which the stores are located fall outside the super store market area. Thus, the
area from which the demographic variables were drawn is somewhat larger than the market area of the super
store.

Following Schuetz (2014), we used median income as a measure of income and population per square mile
to measure population density. High population density implies the existence of a high number of consumers
able to make food purchases. We also used the percent of households on public assistance to capture the
availability of consumers able to redeem SNAP benefits and the share of labor force employed to account for
the economic environment.

Unique local development policies, such as zoning restrictions, tax policies, road construction, and other
factors can affect the number of stores and their SNAP redemptions (Ellickson and Grieco, 2013). Moreover,
areas with congested streets and dense population stores offer vastly different food retail opportunities than
sparsely populated areas with accessible transportation. We accounted for these unique local effects with a
location-specific fixed effects variable (Li).
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Econometric Methods

The data for both the number of stores and redemptions are clustered near zero and have very long tails,

i.e. most locations have few stores, but some locations have hundreds of stores and hundreds of millions of
dollars’ worth of redemptions. There were no supermarkets in about one-tenth of the locations, no grocery
stores in two-fifths of the locations, no convenience stores in one-tenth of the locations, and no combination
stores in one-fourth of the locations. There are three supermarkets, one grocery store, five convenience stores,
and two combination stores at the 50th percentile. These data can be approximated with a censored normal
distribution. The structure of the redemptions data is like the store data (table 7). The maximum values for
annual redemptions range from tens to hundreds of millions of dollars. The econometric method must,
therefore, account for censored data and accommodate local effects with either a fixed or random effects
model.’> We used a fixed effects model to avoid making any strong assumptions about the correlation of
observed and unobserved variables.’¥ A Hausman test (Hausman, 1978) confirmed that a fixed effects model
is preferred to a random effects model."

Tobit models (Tobin, 1958) are generally used to estimate regressions of censored data.'® However, the
econometric method must accommodate fixed effects, and Neyman and Scott (1948) and Lancaster (2000)
demonstrated that maximum likelihood estimation in the presence of fixed effects suffers from “incidental
variable parameters problems,” leading to inconsistent and biased estimates. Honoré (1992) overcame these
biases by developing a conditional fixed effects tobit model. Marginal effects were estimated by multi-
plying the estimated coefficients by the proportion of unbounded observations in the sample. However, as
with other nonlinear models, the coefficients of interaction terms cannot be interpreted as marginal effects
(Norton et al., 2004). Linear fixed effects models give consistent parameter estimates that are easy to inter-
pret but also have a heteroskedastic error term because the distribution is truncated at zero. Our approach
used a linear fixed effects model to estimate models and use a conditional tobit regression to demonstrate the
robustness of our results. We controlled for clustered standard errors because Cameron and Miller (2015)
indicated that clustering occurs for individual observations in different time periods in a pooled dataset.
They pointed out that failure to control for clustering can lead to misleadingly small standard errors.

BLocal effects may include an advantageous location, a very densely populated area, unique zoning status, etc.

Economists have accounted for unique effects with either random effects or fixed effects models. Allison and Christakis (2006)
argued that unobserved variables are assumed to be uncorrelated with all observed variables in random effects models, whereas unob-
served variables may or may not be correlated with the observed variables in fixed effects models. Chamberlain (1980) asserted that
fixed effects models are most appropriate if (1) unobserved variables are constant over time and uncorrelated with the independent
variables and (2) within-unit variation in the dependent variable is greater than cross-unit variation.

5Houseman tests are used to indicate whether a fixed effects or random effects model should be used in panel data.

16The number of stores is count data, but there can be more than 800 stores in a market area, and the variance is generally many

times greater than the mean (table 6), making a Poisson regression inappropriate. Moreover, a negative binomial regression, a more
general case of a Poisson regression, cannot be used in fixed effects models because it is estimated with maximum likelihood tech-
niques leading to inconsistent estimates (Allison and Waterman, 2002).
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Table 6

Statistics for number of store types in super store market area

Mean Variance Minimum Maximum
Store type
number of stores
2.5-km radius market area
All stores 5.7 30.3 1 85
Supermarket 1.4 1.6 0 1
Grocery 0.6 2.0 0 24
Convenience 2.7 1.8 0 52
Combination 1.0 21 0 12
5-km radius market area
All stores 1.0 398 1 807
Supermarket 2.2 4.6 0 22
Grocery 1.5 165 0 633
Convenience 5.6 60 0 15
Combination 1.6 79 0 52
7.5-km radius market area
All stores 12.7 185 1 210
Supermarket 2.5 6.8 0 24
Grocery 1.5 75 0 62
Convenience 7.0 8.6 0 120
Combination 1.7 8.0 0 28

Note: 2.5 km = approximately 1.5 miles; 5 km = approximately 3 miles; 7.5 km = approximately 4.5 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and

Nutrition Service.
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Table 7
Statistics for redemptions by store types in super store market area

Mean Variance Minimum Maximum
Store type —
millions of dollars’

5-km radius market area
All stores 0.325 1.042 0 14.6
Supermarket 0.567 0.838 0 13.7
Grocery 0.031 0.015 0 31
Convenience 0.031 0.006 0 1.9
Combination 0.024 0.009 0 2.5

10-km radius market area
All stores 1165 4.05 0 52.5
Supermarket 0.985 2.46 0 26.4
Grocery 0.070 0.24 0 23.9
Convenience 0.068 0.027 0 5.1
Combination 0.045 0.019 0 2.8

15-km radius market area
All stores 1.300 3.41 0 221
Supermarket 1105 2.58 0 20.0
Grocery 0.068 0.031 0 3.06
Convenience 0.081 0.025 0 2.65
Combination 0.050 0.019 0 2.48

Notes: 5 km = approximately 3 miles; 7.5 km = approximately 4.5 miles, 15 km = approximately 9 miles.
"Value of redemptions are deflated by the consumer price index to 1992 dollars

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.
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Results

We first examined all stores together and then separately, i.e., supermarkets, grocery, convenience, and combi-
nation stores alone. We also evaluated how parameter estimates change as we varied the size of the marketing
area. Finally, we considered how the impact of super stores may have changed from the time before their
share of redemptions exceeded those of supermarkets (before 2005) to the time when their share of redemp-
tions exceeded those of supermarkets (after 2004). The key variables are the entry year, the post-entry period,
and the interaction of the post-entry period with rural and urban dummy variables. The trend is noteworthy
because it illustrates change in the number of stores due to technological changes such as improved logis-

tics, industry consolidations, and changes in consumer preferences. The bottom rows of each table show the
number of observations, the percentage of those observations that are censored, the number of entrant super
stores, and the R2 values. The first row provides the mean number of stores.

Number of Stores

Table 8 shows results for all types of stores in a 5-kilometer (approximately 3-mile) radius marketing area.
The entry variables show a modest first-year effect followed by a larger post-entry effect. The post-entry
parameter indicates that entry reduces the number of SNAP-approved stores by about 0.30 stores—0.25
supermarkets and 0.05 combination stores. These amount to a decline of about 11 percent of supermarkets
and 0.5 percent of other stores
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Table 8
The impact of super store entry on the number of SNAP-approved stores in a 5-kilometer radius
marketing area surrounding entrant super stores

Combina-
Super Grocery Convenience tion
Ve s Labels All stores markets stores stores stores
Mean number of stores 11.03 2.22 1.51 5.64 1.66
Parameter values for fixed effects linear regressions
E Entry vear -0.073 -0.032 ** 0.039*%* 0.014 -0.055%**
it vy (0.047) (0.014) (0.017) (0.036) (0.018)
E Post entrv vears -0.295%** -0.247 *** 0.055** -0.002 -0.057*
2iit vy (0.083) (0.028) (0.027) (0.063) (0.031)
RU Rural 0.147 -0.006 0.026 0.010 0.044
Tit (0477) (0.065) (0.077) (0130) (0.051)
. -0.285 -0.043 -0.051 -0124 -0.092**
RU2/it Urban (0181) (0.053) (0.056) (0142) (0.046)
-0.071 -0.064** -0.043 0.087* -0.082%**
* *
Bpji" RUyjp | Postentry year *Rural (0.071) (0.026) (0.025) (0.053) (0.025)
0125 0.020 0.020 0.079 0.025
* *
Epit* RUpjy | Postentry year *Urban (0.077) (0.053) (0.024) (0.060) (0.028)
N Mean median Income -0188*** 0.020%** -0.044%** -0.045* -0.099%**
Lit (thousands $) (0.034) (0.007) (0.010) (0.026) (0.011)
N Percent households on 11.149%** 1.274%* 491%* 6.869%** 0.474
2,it public assistance (2.984) (0.608) (0.966) (2184) (0.845)
N Mean population per -0.0003 -0.000006 -0.00008 -0.0002 -0.00006
3it square mile (0.0002) (0.00004) (0.00007) (0.0002) (0.00006)
N Percent labor force 1.982*+* 0.304*** 0.373 1.075%** 0.166
5t employed (0.343) (0113) (o1m1) (0.271) (0.110)
T Trend -0.012 -0.023*** -0.027*** -0.108*** 0.098***
t (0.023) (0.007) (0.007) (0.017) (0.008)
R State SNAP 1.996%** 0.132%** 0.096** 1.327** 0.517***
sit redemptions (billions $) (0142) (0.026) (0.038) (0102) (0.056)
LTS Lagged stores in 0.642*** 0.389%** 0.586*** 0.603*** 0.637***
iit-1 market area (0.020) (0.017) (0.068) (0.018) (0.018)
1SS Sum super stores 0-5 -0.110 -0.146%** 0.020 0.133 -0.135%*
Tit kilometers (0.13) (0.027) (0.032) (0.102) (0.055)
1SS Sum super stores 5-15 0.317 0.015 0.065 0.071 0.218
2t kilometer. (0.478) (0.073) (0116) (0.281) (0.176)
Constant 1.830*** 1.384*** 0.527*** 1.613%** -0.433%**
(0.421) (0114) (0134) (0.296) (017)
R? 0.98 0.89 0.99 0.85 0.87
Observations 14,247 14,043 14,043 14,043 14,043
Percent censored 0.00 18.0 48.0 11.0 41.0
Number of entrant 2,434 2,434 2,434 2,434 2,434
super stores

Note: 5 km = approximately 3 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.

*** Significant at the 99 percent level; ** significant at the 95 percent level; * significant at the 90 percent level.
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Results also show that rural areas were affected differently than suburban and urban areas. Rural areas in the
post entry period (Post-entry years + Post-entry years * Rural) lost about 0.06 more supermarkets and 0.08
more combination stores than suburban and urban stores but gained about 0.09 convenience stores.

The trend variable suggests consolidation in all store types except combination stores. The number of combi-
nation stores grew by 0.098 stores per year, while the number of supermarkets dropped by about 0.023
stores, and grocery and convenience stores declined by 0.27 and 1.08, respectively, over the event window."”
Results also showed an increased level of State redemptions positively affected the number of all types of
stores, particularly convenience and combination stores. A 10-percent increase in annual redemptions raised
the number of convenience and combination stores by about 0.09 and 0.036 stores, respectively. These were
computed by multiplying the parameter value (table 8) times the mean value (table 5).

We also found it interesting that the parameter on the lag of the number of stores is much lower for super-
markets than for other stores. This result implies that supermarkets were least able of all traditional stores to
remain in business over the event window.

Two demographic variables—percent of households on public assistance and percent of the labor force
employed—have positive effects on the numbers of stores overall; supermarkets’ population density (popula-
tion per square mile) had no effects. The median income has a positive effect for supermarkets and negative
effects for all other stores. For supermarkets, 10 percent increases in each of the 4 demographic variables
increase the number of supermarkets by about 0.028 stores.'®

Tables 9a and 9b show how parameter estimates change with the size of the market area. Results show that
the number of store-exits for the 2.5-kilometer, 5-kilometer, and 7.5-kilometer (approximately 1.5-, 3-, and
4.5-mile) radii marketing areas in the post-entry period for all stores and supermarkets remained about the
same—roughly 0.30 stores and 0.25 supermarkets. There was little or no additional change in the number
of total stores in rural areas in the post-entry period in any market area, but there was a modestly greater
drop in supermarkets in the two largest marketing areas of rural areas in the post-entry years. These results
are consistent with Ellickson and Grieco (2013), who found little effect of Walmart entry on supermarket
productivity beyond 2 miles of the super store. Other results reveal little or no trend, a larger parameter for
State SNAP redemptions in the larger marketing areas, and a relatively constant lagged store effect (stock of
existing stores).

7The number of stores affected by the trend is the parameter of the trend variable times the number of years from the beginning of
the event window. This is 6 years by the end of the event window. For combination stores this is Event years * Trend or 6*0.098, or a
0.588 increase in stores by the third year after the recall. For supermarkets, it is a drop of 0.138 stores.

18This was computed as the sum of the parameter for each variable times the mean value (table 6) times 0.10. Positive contributions
0f 0.017, 0.020, and 0.011 came from median income, HH (households) on public assistance, and percent of the labor force employed.
A negative contribution of -0.021 came from population per square mile.
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Table 9a

The impact of super store entry on the number of SNAP-approved stores in 2.5-, 5-, and

7.5-kilometer radii marketing areas surrounding entrant super stores

All stores, radius of market area, | Supermarkets, radius of market
Labels in kilometers area, in kilometers
Variables 2.5 5 7.5 2.5 5 7.5
Mean number of stores 5.70 11.03 12.74 1.37 2.22 2.53
Parameter values for fixed effects linear regressions
E Entry vear -0.068*** -0.073 -0.077 -0.045**  -0.032 ** -0.026
it yy (0027)  (0.047)  (0.058) (0010)  (0.014) (0.017)
E Post entrv vears -0.256%** -0.295%%*  -0.278%*  -0.264 *** -0.247 *** -0.255%**
2iit vy (0.053) (0.083) (0103) (0.022)  (0.028) (0.032)
RU Rural 0.039 0.147 -0.030 -0.045 -0.006 -0.025
Lit (0Mm4) (0177) (0.222) (0.053) (0.065) (0.069)
RU Urban -0.082 -0.285 -0.437* 0.053 -0.043 0.084
2,it (0.096) (0.181) (0.259) (0.041) (0.053) (0.066)
-0.132** -0.071 -0.024 -0.041*  -0.064** -0.066**
. * . *
Eyjix” RUyjy | Postentry year *Rural (0.056) (0071)  (0.084)  (0.023)  (0.026)  (0.027)
0.034 0.125 0.006 0.048*** 0.020 -0.008
* *
Epit" RUpjy | Postentry year *Urban (0.045) (0.077) (0107) (0.018)  (0.053) (0.030)
Control for demographic
N yes yes yes yes yes yes
T Trend 0.015 -0.012 0.042 -0.004 -0.023*** -0.027**
t (0.013) (0.023) (0.029) (0.005) (0.007) (0.008)
R State SNAP redemptions 1.090*** 1.996%** 2,157+ 0.087*** 0.132%** 0.133%**
st (billion $) (0.069) (0143) (0159) (0.018) (0.026) (0.027)
LTS Lagged stores in market 0.542%** 0.643*** 0.624%** 0.429%*  (0.389*** 0.370%**
iit-1 area (0.012) (0.030) (0.020) (0.011) (0.017) (0.015)
1SS Control for local super es es s s es es
stores y y y y y y
R2 0.91 0.98 0.95 0.82 0.89 0.89
Observations 16,931 14,043 1,717 16,931 14,043 1,717
Percent censored 0.00 0.00 0.0 270 18.0 17.0
sNtL(;?;l;er of entrant super 3,006 2,434 2,013 3,006 2,434 2,013

Note: 2.5 km = approximately 1.5 miles; 5 km = approximately 3 miles; 7.5 km = approximately 4.5 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and

Nutrition Service.

*** Significant at the 99 percent level; ** significant at the 95 percent level; * significant at the 90 percent level.
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Table 9b

The impact of super store entry on the number of SNAP-approved stores in a 2.5-, 5-, and
7.5-kilometer radius marketing area surrounding entrant super stores

Grocery stores

Convenience stores

Combination stores

Radius of market area, in kilo-

Radius of market area, in

Radius of market area, in kilo-

entrant super
stores

Lalozls meters kilometers meters
2.5 ) 75 2.5 5 75 2.5 ) 75
N (.50 1.51 1.47 2.68 5.64 6.99 0.80 166 175
of stores
Parameter values for fixed effects linear regressions
Entrv vear 0.021** 0.039** 0.035** 0.015 0.014 -0.014 -0.043*** -0.055*** -0.048**
vy (0.010)  (0.017) (0.018) (0.020) (0.036)  (0.046) (0.011)  (0.018) (0.022)
Post entry 0.015 0.055** 0.070** 0.046 -0.002 0.032 -0.034* -0.057* -0.052
years (0.018) (0.027) (0.032) (0.036) (0.063) (0.046) (0.020) (0.031) (0.036)
Rural -0.014 0.026 0.085 -0.01 0.010 -0.222 0.052 0.044 0.057
(0.042)  (0.077) (0.081) (0.076)  (0130)  (0172)  (0.040)  (0.051) (0.054)
Urban 0.035 -0.051 -0.090 -0.012 -0.124 0183 -0.047 -0.092** -0.122%*
(0.039) (0.056) (0.076) (0.073) (0142) (0.204) (0.032) (0.046) (0.053)
Post entry -0.042* -0.043 -0.054* -0.014 0.087* -0.154** -0.051** -0.082***  -0,085%**
year *Rural (0.022)  (0.025) (0.030) (0.039) (0.053) (0.064)  (0.021)  (0.025) (0.028)
Post entry 0.016 0.020 -0.013 -0.012 0.079 -0.054 -0.007 0.025 0.075**
year *Urban (0.015) (0.024) (0.031) (0.032) (0.060) (0.086) (0.018) (0.028) (0.036)
Control es es es es es es es es es
demographic y y y y y y y y y
Trend -0.015%+* -0.027**  -0,039*** -0.062*** -0108** -0145** 0.073** 0.098**  0103***
(0.004)  (0.007) (0.008)  (0.009) (0.017) (0.024)  (0.005)  (0.008) (0.010)
State SNAP 0.072** 0.096** 0.176*** 0.620%** 1.327*%  1.404***  (0.320%** 0.517%** 0.467***
redemptions (0.021)  (0.038) (0.041) (0.047) (0102) (0M3)  (0.029)  (0.056) (0.059)
(billion $)
Lagged 0.446%*  0586**  0472%*  0524"* 0603"* 0.609** 0565 0.637** 0.682***
stores in (0.016) (0.068) (0.019) (0.013) (0.018) (0.025) (0.012) (0.018) (0.018)
market area
Control other es es es es es es es es es
super stores y y y y y y y y y
R2 0.64 0.85 0.85 0.81 0.85 0.93 0.87 0.87 0.87
Observations 16,931 14,043 1,717 16,931 14,043 1,717 16,931 14,043 1,717
Percent 65.0 48.0 43.0 21.0 11.0 8.0 50.0 41.0 0.39
censored
Number of 3,006 2,434 2,013 3,006 2,434 2,013 3,006 2,434 2,013

Note: 2.5 km = approximately 1.5 miles; 5 km = approximately 3 miles; 7.5 km = approximately 4.5 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and

Nutrition Service.

*** Significant at the 99 percent level; ** significant at the 95 percent level; * significant at the 90 percent level.
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In table 10, we contrast parameter estimates of super store entry before 2005 with super store entry after
2004. The post-entry period parameter for supermarkets and combination stores was negative and significant.
Urban and suburban areas lost about 0.20 supermarkets in the earlier period due to super store entry, while
rural areas lost about 0.26 supermarkets due to super store entry."” In the period after 2004, suburban and
rural areas lost about 0.372 supermarkets while urban areas lost only about 0.28 supermarkets. Combination
stores were also affected by super store entry. Before 2005 the number of combination stores in rural areas
rose by about 0.06 stores but dropped by 0.30 stores after super store entry in the post-2004 years. In urban
areas, in contrast, the number of combination stores did not change in the pre-2005 years and dropped only
modestly (0.04 a store) in the post-2004 years. Suburban areas lost about 0.20 combination stores in the later
period and no stores in the earlier period.

Suburban area loss is the value of the post-entry parameter; rural area and urban area losses are the post-entry parameter plus the
parameter for the post-entry interactions with either rural or urban.
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Table 10

Contrast of the impact of super store entry on the number of Supplemental Nutrition Assistance
Program (SNAP)-approved stores before 2005 with the impact after 2004 in 5-kilometer radius
marketing area surrounding entrant super stores

Store type
Labels Supermarket Grocery Convenience Combination
before after before after before after before after
2005 2004 2005 2004 2005 2004 2005 2004
Mean number |, 156 1.65 118 5.86 512 0.89 3.50
of stores
Vars Parameter values for fixed effects linear regressions
E Entrv vear -0.016 -0.065** 0.038* 0.052*  0.007 0.001%**  -0,059**  -0.073*
lit vy (0019)  (0.019)  (0.021) (0.026) (0.043) (0.072) (0.017)  (0.042)
E Post entry -0.195%*  -0.372*%* 0.053 0.054 0.042 -0.126 -0.023 -0.195%**
2t years (0.035)  (0.042) (0.033) (0.046) (0.073) (0123)  (0.031) (0.073)
RU Rural -0.042 0.149 -0.016 -0.016 -0.057 0.315 -0.014 0178
it (0.068)  (0.166) (0.088) (0112)  (0.149)  (0.287) (0.043) (0190)
RU Urban -0.023 0.118 -0.098 0.206* -0.093 -0.117 -0.107** 0.058
2iit (0.058) (0.134) (0.062) (0.113) (0162) (0.198) (0.049) (0154)
E. *RU.. Post entry -0.069**  -0.039 -0.033 -0.061 0.094 0.198**  0.063** -0.119**
2,1t Lit | year *Rural (0.032) (0.044) (0.031) (0.118) (0.063) (0.093) (0.028) (0.058)
E.. *RU Post entry -0.012 0.089** 0.046 0.005 -0.020 0.222**  -0.018 0.159%**
2 iy ear *Urban 0.031 0.036 0.030 0.039 0.070 0.103 0.030 0.062
zit Tm2it | year *Urb ( ) | ) ( ) | ) | ) (0103) ( ) ( )
Control for
N demographic yes yes yes yes yes yes yes yes
T Trend -0.026**  0.012 -0.015 -0.003 -0.122*%* 0,029 0.098*** 0.174%**
t (0.011) (0.010) (0.010) (0.014) (0.025) (0.034) (0.010) (0.023)
State SNAP 0.087* 0.100%**  0162***  0.020 0.865%** 0.989*** (0.655%** 0.269%**
Rs,t redemptions (0.048) (0.034) (0.048) (0.055) (0.126) (0.137) (0.051) (0.080)
(billion $)
LTS Lagged stores 0.378**  0.421**  0.603*** 0.458*** (.55T** (0.714*** 0,591+ 0.655%**
it- in market area (0.021 .027 .07 .035 : .039 .024 .025
t-1 ki (0.021) (0.027) (0.073) (0.035) (0.020) (0.039) (0.024) (0.025)
Control for
ISS local super yes yes yes yes yes yes yes yes
stores
R2 0.87 0.83 0.99 0.88 0.79 0.95 0.76 0.90
Observations 9,882 461 9,882 461 9,882 461 9,882 461
Percent 13.0 31.0 47.0 0.52 9.0 16.0 53.0 12.0
censored
Number of 1,706 728 1,706 728 1,706 728 1,706 728
entrant super
stores

Note: 5 km = approximately 3 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.

*** Significant at the 99 percent level; ** significant at the 95 percent level; * significant at the 90 percent level.
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SNAP Redemptions

Table 11 shows the results of the impact of the base model on annual SNAP redemptions at all stores
combined and by supermarkets, grocery stores, convenience stores, and combination stores in a 5-kilometer
(approximately 3-mile) radius marketing area of super store entrants. Results show that redemptions art all
stores dropped by about $136,000 (calculated by multiplying the coefficient times $1 million) in the first year
with about 90 percent of that coming from supermarkets. In the post-entry years, the reduction in the value
of redemptions was about $191,000 per year, with about 90 percent still coming from supermarkets. The
drop in the value of redemptions per store (never more than $6,000) also occurred in grocery and combina-
tion stores. The loss of SNAP redemptions was a sizeable share of all store redemptions, amounting to about
17 percent of redemptions at supermarkets and about 8 percent at other stores. Results showing the interac-
tion of rural or urban area with the post-entry years is not significant and suggests that stores in all areas lost
about the same amount of redemptions.

Results also show that redemptions at stores increased with State redemptions—a 10-percent increase in
overall redemptions in the State raised the value of redemptions at traditional stores by about 3.3 percent or
$38,700 per year with most of the change (80 percent) at supermarkets. The less than one-for-one match of
a State’s growth in redemptions to growth in redemptions at stores implies that traditional stores captured
less than the full amount (about half of the $68.9 million increase) of the growth in State redemptions. An
increase in past redemptions also led to greater redemptions in the current year. A value closer to one implies
greater customer retention.

The demographic variables show that the percent of households on public assistance and percent of the labor
force employed generated mostly positive effects on redemptions, while population density and median
income generated modest negative effects. The combined effect of a 10 percent increase in the values of all the
demographic variables, an increase in redemptions of $46,000, was quite small and matched the small effect
on the number of stores.

Tables 12a and 12b show losses in the value of redemptions with increases in the size of the marketing

area. Results show that the loss of redemptions was about the same for stores within a 5- and 7.5-kilometer
(approximately 3- and 4.5-mile) radius market areas ($191,000); the loss of redemptions was about $156,000
for stores in the 2.5-kilometer (approximately 1.5-mile) market areas. Supermarkets accounted for about

90 percent of the decline in redemptions in all market areas. Results also indicate that the impact of State
redemptions rises as the marketing area expands and that type of geographic area (rural or urban) did not
matter.
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Table 11

The impact of super store entry on SNAP redemptions of Supplemental Nutrition Assistance
Program( SNAP)-approved stores in a 5-kilometer radius marketing area surrounding entrant super

stores'
Conve-
Super Grocery nience Combination
Labels All stores markets stores stores stores
Mean redemptions 1165 0.982 0.070 0.068 0.045
(millions $)
Variables Parameter values for fixed effects linear regressions
E Entry vear -0136% 0125 ***  -0,004***  -0,003** -0.002*
it yy (0.011) (0.010) (0.001) (0.001) (0.001)
E Post entry vears -0191FF 0176 ¥ -0,006***  -0.005*** -0.004*
2iit yy (0.016) (0.015) (0.002) (0.0016) (0.002)
RU Rural -0.031 0.021 -0.0002 -0.005 0.004
Lit (0.040) (0.037) (0.002) (0.003) (0.003)
RU Urban 0.003 0.014 -0.007* 0.002 -0.003
2iit (0.040) (0.036) (0.004) (0.003) (0.002)
0.009 0.014 -0.003 0.001 -0.003*
* *
Epit" RUj | Post entry year *Rural (0.013) (0.012) (0.002) (0.001) (0.0017)
-0.007 -0.008 0.002 -0.002 0.001
* *
Byit" RUj; | Postentry year*Urban (0.018) (0.016) (0.001) (0.002) (0.002)
N Mean median income -0.028*** -0.022%** -0.0015* -0.002%** -0.003***
Lit (thousand $) (0.008) (0.007) (0.0008) (0.0007) (0.001)
N Share households on pub- 2.126%** 1.979%** 0Mm7 0.188** -0131**
2iit lic assistance (0.798) (0.678) (0.080) (0.081) (0.080)
N Mean population per -0.0008 -0.00006 -0.000006 -0.000005 -0.0000007
3it square mile (0.00005)  (0.00004) (0.000007) (0.000006) (0.000006)
N Share labor force em- 0.678*** 0.645*** 0.029%*+* 0.029%*+* -0.027%**
4it ployed (0.069) (0.061) (0.008) (0.006) (0.007)
T Trend 0.005 0.002 0.0004 -0.0006 0.003***
t (0.004) (0.004) (0.0006) (0.0005) (0.0006)
R State SNAP redemptions 0.562%+* 0.460%+ 0.029%** 0.045*+ 0.034%+*
st (billion $) (0.045) (0.038) (0.004) (0.005) (0.004)
Lagged store SNAP re- 0.627** 0.602%** 0.709*** 0.661*** 0.585***
LTSi'H demptions in market area (0.040) (0.037) (0.053) (0.046) (0.045)
(million $)
1SS Sum super stores 0-5 -0.407 -0.337 -0.029 -0.007 0.029**
Tit kilometers (0.258) (0.220) (0.022) (0.009) (0.013)
1SS Sum super stores 5-15 0.331 0.269 0.026 0.009 0.021*
2t kilometers (0.252) (0.214) (0.022) (0.008) (0.013)
Constant -0.267*** -0.226%** -0.011 0.019*** -0.002
(0.080) (0.073) (0.008) (0.007) (0.008)
R2 0.87 0.88 0.99 0.87 0.79
Observations 14,043 14,043 14,043 14,043 14,043
Percent censored 0.00 18.0 48.0 1.0 41.0
Number of entrant super 2,434 2,434 2,434 2,434 2,434
stores

Note: 5 km = approximately 3 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food
and Nutrition Service.

*** Significant at the 99 percent level; ** significant at the 95 percent level; * significant at the 90 percent level.

Value of redemptions are in millions of dollars deflated by the consumer price index to 1992 values.
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Table 12a

The impact of super store entry on SNAP redemptions of Supplemental Nutrition Assistance
Program (SNAP)-approved stores in a 2.5-, 5-, and 7.5-kilometer radius marketing area surrounding
entrant super stores'

Variables | Labels All Stores Supermarkets
Radius of market area Radius of market area
kilometers kilometers
2.5 5 75 2.5 5 75
EET (BT 0.654 1165 1304 0.567 0.982 1105
(millions $)
Parameter values for fixed effects linear regressions
E Entry vear -0.103%** -0.136%** -0.143%** -0.098%** -0.125 *** -0.133%**
it yy (0.006) (0.011) (0.013) (0.006) (0.010) (0.011)
E Post entrv vears -0.154%*** -0.1971%** -0.187*** -0.146%** -0.176 *** -0177%%*
2iit vy (0.01) (0.016) (0.020) (0.010) (0.015) (0.018)
RU Rural 0.027 -0.031 -0.007* 0.027 0.021 0.00006
Lit (0.026) (0.040) (0.046) (0.024) (0.037) (0.042)
RU Urban 0.003 0.003 0.012 0.0m1 0.014 0.026
2,it (0.021) (0.040) (0.046) (0.019) (0.036) (0.041)
E2,i,t* Post entry year 0.005 0.009 0.003 0.008 0.014 0.010
RU, *Rural (0.010) (0.013) (0.016) (0.010) (0.012) (0.015)
E2,i,t* Post entry year 0.014 -0.007 0.057** 0.014 -0.008 -0.050%*
RU, *Urban (0.010) (0.018) (0.027) (0.009) (0.016) (0.023)
N Control for demo- es es es es es es
graphic y y y y y y
T Trend 0.006** 0.005 -0.005 0.005 0.002 -0.007
t (0.003) (0.004) (0.006) (0.003) (0.004) (0.005)
R State SNAP re- 0.285%** 0.562%** 0.645%** 0.2371%** 0.460%** 0.515%**
st demptions (billion $) (0.022) (0.045) (0.053) (0.020) (0.038) (0.042)
Lagged store SNAP 0.5771%** 0.627%** 0.479%** 0.580%** 0.602*** 0.475%**
LTSi,t_1 redemptions in mar- (0.038) (0.040) (0.044) (0.040) (0.037) (0.042)
ket area (million $)
ISS Control for local es es es es es es
super stores y y y y y y
R? 0.85 0.87 0.78 0.86 0.88 0.79
Observations 16,931 14,043 1,717 16,931 14,043 1,717
Percent censored 0.0 0.00 0.0 0.27 18.0 017
Number of entrant 3,006 2,434 2,013 3,006 2,434 2,013
super stores
Mean stores 5.70 11.03 12.74 1.37 2,22 2.53

Note: 2.5 km = approximately 1.5 miles; 5 km = approximately 3 miles; 7.5 km = approximately 4.5 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.

*** Significant at the 99 percent level; ** significant at the 95 percent level; * significant at the 90 percent level.

1 Value of redemptions are in millions of dollars deflated by the consumer price index to 1992 values.
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Table 12b

The impact of super store entry on SNAP redemptions of Supplemental Nutrition Assistance
Program (SNAP)-approved stores in a 2.5-, 5-, and 7.5-kilometer radius marketing area surrounding
entrant super stores'

Grocery stores Convenience stores Combination stores
Label Radius of market area Radius of market area Radius of market area
abels
kilometers kilometers kilometers
2.5 5 VS, 2.5 5 IS, 2.5 5 IS
Mean re-
demptions 0.065 0.070 0.068 0.031 0.068 0.080 0.025 0.045 0.049
(millions $)
Parameter values for fixed effects linear regressions
Entrv vear -0.003***  -0.004*** -0.005** -0.002 *** -0.003*** -0.004 -0.002**  -0.002* -0.002
vy (0.001) (0.001)  (0.001) (0.0004)  (0.001)  (0.001) (0.001)  (0.001)  (0.002)
Post entry -0.003** -0.006*** -0.004** -0.003*** -0.005*** -0.004** -0.002 -0.004* -0.003
years (0.001) (0.002) (0.002) (0.001) (0.0016) (0.002) (0.002) (0.002) (0.003)
Rural -0.002 -0.0002 -0.003 -0.0001 -0.005 0.004 0.002 0.004 0.004
(0.005) (0.002) (0.004) (0.002) (0.003) (0.004) (0.003) (0.003) (0.003)
Urban -0.005* -0.007* -0.006 0.0006 0.002 -0.002 -0.002 -0.003 -0.003
(0.003)  (0.004) (0.004) (0.002)  (0.003) (0.005)  (0.002) (0.002)  (0.003)
Post entry -0.002 -0.003 -0.004 0.001 0.001 0.001 -0.003**  -0.003* -0.004**
year *Rural (0.002)  (0.002) (0.003) (0.001)  (0.001)  (0.002) (0.001) (0.0017)  (0.002)
Post entry 0.001 0.002 -0.003 -0.002** -0.002 -0.007*** -0.0001 0.001 0.003
year *Urban (0.001) (0.001) (0.003) (0.001) (0.002) (0.003) (0.001) (0.002) (0.003)
Control
yes yes yes yes yes yes yes yes yes

demographic

-0.0003 0.0004 -0.0005 -0.00002 -0.0006 -0.001**  0.002*** 0.003*** 0.003***

Trend (0.0003) (0.0006) (0.0006) (0.0002) (0.0005) (0.0005) (0.0004) (0.0006) (0.0007)
State SNAP 0.014*** 0.029***  0,032*** 0.018***  0,045***  (0,049*** 0.018***  0.034*** (0,033***
redemptions (0.003)  (0.004) (0.004) (0.002)  (0.005) (0.005)  (0.003) (0.004)  (0.005)
(billion $)

Lagged 0.687**  0,709%** (,637*** 0.551%*  0,661*** 0.565**  0531%* (585** (,622%+*
store SNAP (0.048) (0.053) (0.045) (0.074) (0.046) (0.056) (0.067) (0.045) (0.041)
redemptions

in market

(million $)

Control other es es es es es es es es es
super stores y y y y y y y y y

R2 0.91 0.99 0.90 0.86 0.87 0.83 0.78 0.79 0.78
Observations 16,931 14,043 1,717 16,931 14,043 1,717 16,931 14,043 1,717
Percent 65.0 48.0 43.0 21.0 1.0 8.0 50.0 41.0 0.39
censored

Number 3,006 2,434 2,013 3,006 2,434 2,013 3,006 2,434 2,013
entrant super

stores

Mean stores 0.89 1.51 1.47 2.68 5.64 6.99 0.80 1.66 175

Note: 2.5 km = approximately 1.5 miles; 5 km = approximately 3 miles; 7.5 km = approximately 4.5 miles.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and
Nutrition Service.

*** Significant at 99 percent level; ** significant at 95 percent level; * significant at 90 percent level.

"Value of redemptions are in millions of dollars deflated by the consumer price index to 1992 values.
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Table 13 shows how the impact of super store entry changed over time in the 5-kilometer (approximately
3-mile) radius marketing area. Results show the effect of super store entry on SNAP redemptions is much
stronger in the later period. Supermarket losses in the market area rose about 50 percent, rising from
$143,000 (14.6 percent of total redemptions) in the earlier period to $217,000 (22.0 percent of total redemp-
tions) in the later period. The decline in redemptions at other store types went from about $4,000 in losses in
redemptions per store (2.7 percent of total redemptions) in the earlier period to a combined total loss of about
$28,000 in SNAP redemptions (10.6 percent of total redemptions).
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Table 13
Contrast of the impact of super store entry on SNAP redemptions of Supplemental Nutrition Assistance Program (SNAP)-approved stores before
2005 with the impact after 2004 in 5-kilometer radius marketing area surrounding entrant super stores!

DTAIDG YPILISNY DIWOUOT ‘YIS
16T 24015 paaoiddiy-wumidos] soupisissyy uonruanp] ruowa)ddns fo Gapiqupivay agqs uo 1vduy sa01g 12dng

LE

Store type
Labels Supermarket Grocery Convenience Combination
Vars before 2005 | after 2004 | before 2005 | after 2004 before 2005 after 2004 before 2005 after 2004
Mean redemptions (millions $) 0.981 0.986 0.063 0.083 0.061 0.085 0.025 0.095
Parameter values for fixed effects linear regressions

E Entrv vear -0.100%** -0.128*** -0.004 -0.003*** 0.0009 -0.002** -0.005
Lit vy (0.011) (0.024) (0.003) (0.001) (0.003) (0.001) (0.004)
E Post entry vears -0143%** -0.217*%** -0.002 -0.016*** -0.004** -0.005 -0.001 -0.012**
2,0t vy (0.016) (0.032) (0.002) (0.005) (0.002) (0.005) (0.002) (0.006)
RU Rural 0.016 -0.104* -0.003 -0.023** 0.003 -0.00001 0.007* -0.0006
Lit (0.040) (0.061) (0.006) (0.0119) (0.004) (0.004) (0.004) (0.005)
RU Urban 0.038 -0.024 0.0001 -0.003 0.005 -0.004 -0.001 -0.005
2t (0.037) (0.064) (0.003) (0.005) (0.004) (0.00) (0.004) (0.005)
E2’ i A Post entrv vear *Rural 0.018 0.018 -0.003 0.001 0.003* 0.003 -0.003 -0.004
RU, . , vy (0.016) (0.019) (0.002) (0.004) (0.002) (0.002) (0.002) (0.003)
E2,i,t* Post entrv vear *Urban -0.042** 0.065%* -0.0001 0.009%* -0.005%* 0.005* -0.003 0.006
2.t vy (0.020) (0.025) (0.00) (0.004) (0.002) (0.003) (0.003) (0.004)

N Control for demographic yes yes yes yes yes yes yes yes
T Trend 0.011%* 0.056%** 0.002*** 0.003* 0.0013** 0.001 0.0012** 0.006***
t (0.005) (0.011) (0.0007) (0.002) (0.0006) (0.002) (0.0006) (0.002)
. - 0.582%** 0.184*** 0.024*** 0.023*** 0.041%** 0.034*** 0.014%*** 0.035%**
Rst State SNAP redemptions (billion $) (0.050) (0.040) (0.004) (0.006) (0.006) (0.008) (0.005) (0.005)
LTS Lagged store SNAP redemptions in 0.410%** 0.836%** 0.672%** 0.757%** 0.494** 0.780*** 0.549%** 0.605%**
it1 | area (million $) (0.040) (0.035) (0.095) (0.004) (0.083) (0.066) (0.074) (0.052)

ISS Control for local super stores yes yes yes yes yes yes yes yes
R? 0.76 0.91 0.99 0.92 0.81 0.87 0.81 0.79
Observations 9,882 4,161 9,882 4,161 9,882 4,161 9,882 4,161
Percent censored 13.0 31.0 47.0 0.52 9.0 16.0 53.0 12.0
Number of entrant super stores 1,706 728 1,706 728 1,706 728 1,706 728
Mean number of stores 2.49 1.56 1.65 118 5.86 512 0.89 3.50

Notes: 5 km = approximately 3 miles. *** Significant at the 99 percent level; ** significant at the 95 percent level; * significant at the 90 percent level. ' Value of redemptions are in millions of dol-
lars deflated by the consumer price index to 1992 values.

Source: USDA, Economic Research Service estimates based on Store Tracking and Redemption System data from USDA, Food and Nutrition Service.



Post-entry effects in rural areas were little different from the base case (suburban area), but supermarkets and
convenience stores saw a larger decline in redemptions in the pre-2005 years. In the post-2004 years, super-
markets, grocery stores, and convenience stores showed a positive urban effect (Post entry year * Urban),
giving them a less severe loss in the post-2004 years than rural or suburban and rural stores. Supermarkets in
rural and suburban areas lost $217,000 in redemptions per store because of super store entry in the post-2004
years, whereas supermarkets in urban areas lost only $152,000 in redemptions. Despite the loss of redemp-
tions, mean redemptions per store (first row) rose for all stores across the two periods.

Other results show that stores are less responsive to increases in State SNAP redemptions after 2004. The
effect of lagged SNAP redemptions after 2004 (existing redemptions), however, was higher than before 2005.
This suggests supermarkets retained more of their customers after 2004, perhaps signaling that customers
after 2004 were more loyal than those before 2005.
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Conclusion

This paper examined the impact of super store entry on the numbers and SNAP redemptions of super-
markets and grocery, convenience, and combination stores accepting SNAP redemptions in a 5-kilometer
(approximately 3-mile) radius marketing area between 1994 and 2015. Using a fixed effects linear econo-
metrics model, we found that over 1994-2015 there was a loss of one supermarket for every four super store
entries. Loss of other stores was smaller—1 store for every 20 new super stores. This amounted to about 11
percent of supermarkets and 0.5 percent of other traditional stores in a super store’s market area. Store losses
were modestly higher in rural areas. Traditional stores include supermarkets and grocery, convenience, and
combination stores. We also found that traditional stores in each market area lost about $191,000 in the
value of SNAP redemptions as SNAP-beneficiaries shifted their purchasing preferences to super stores. The
loss of redemptions was substantial for traditional stores, amounting to about 16 percent of supermarket and
8 percent of other traditional store redemptions. The results did not vary across rural, urban, and suburban
areas.

Consolidation and other changes in the food retail sector appeared to play a larger role than super stores in
changes in the numbers of stores. Using trend variables to account for consolidation, changes in consumer
preferences, and technological changes, such as improved logistics, we found that the number of supermar-
kets dropped by about 0.14 stores, and grocery and convenience stores declined by 0.16 and 0.65, respectively,
over the 6-year event window surrounding super store entry. We also found the number of combination stores
grew by 0.59 stores.

We also examined the impact of super stores on traditional stores and their SNAP redemptions in various
sizes of market areas to learn the total extent of the effect of super store entry. We found that the number

of stores lost in the 2.5-, 5- and 7.5-kilometer (approximately 1.5-, 3-, and 4.5-mile) radius marketing areas
were about the same overall and for the various types of traditional stores. One slight difference was for
grocery stores, which lost modestly more stores as the market area grew. The effect of super store entry on
redemptions was smaller for traditional stores in the 2.5-kilometer radius market area than for either the 5- or
7.5-kilometer radii market area; traditional stores in the 5- and 7.5-kilometer radii market areas experienced
similar losses. Findings that the effects of super stores extend to about a 5-kilometer radius are consistent with
Ellickson and Greico (2013).

To see if the impact on the number and redemptions of traditional stores changed over time as super stores
came to dominate SNAP-redemptions (table 1), we split the study period in half and contrasted the period
before 2005 with the period after 2004. Results show that the drop in the number of supermarkets went from
about 0.19 stores per entrant before 2005 to about 0.37 stores per super store entrant after 2004; combination
stores changed from no loss in stores during the earlier period to a loss of 0.20 stores after 2004. Urban areas
after 2004 experienced fewer store losses than rural and suburban areas, losing only about 0.28 supermarkets
and 0.04 combination stores. The losses in redemptions were also higher in the later period, dropping by
nearly $245,000 in suburban and rural areas and $166,000 in urban areas.

The loss of redemptions at traditional stores was more than compensated for by growth at super stores. Table
3b shows the value of redemptions at super stores grew from $190,000 in the first year to $589,000 in the last
year of the entry period across three market areas. These values exceeded the loss in redemptions at traditional
stores, suggesting SNAP redemptions in the super store market area increased after super store entry.

The most current data provide the best picture of the effects of super store entry on store availability. Those
results suggest a loss of about 0.57 traditional stores per super store entry. Since there was one super store
entry, there was no net loss in stores that accept SNAP benefits. Note that these results apply only to food
stores eligible to accept SNAP benefits and not all food stores.
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Store entry and exits are disruptive to consumers. The results presented here suggest most consumers with
access to food stores before super store entry likely maintained access after its entry. However, there likely
were a small number of SNAP beneficiaries who lost access to supermarkets after super store entry. For some
of these access-challenged beneficiaries, internet delivery services may provide relief. Under current policies,
SNAP beneficiaries can now order food through a delivery service. Because these delivery services are more
available in urban areas and more accessible to those with internet services, it is likely any complete loss of
access to supermarket foods today would be in rural areas not served by delivery services or lack internet

service.20

Supermarkets carry a large variety of products, including a range of fruits and vegetables and other highly
nutritious foods, so access to these stores is important for the health of SNAP beneficiaries. In the early
1990s, super stores may not have offered the same variety of foods, but in recent years that has changed. As
indicated in the Food Research Atlas—which can be found online at USDA’s data products site—super stores
and supermarkets are now considered equivalent in terms of access to healthy and affordable food. Thus, the
loss of less than one supermarket per super store may not impact access to specific types of food, like fresh
meats and produce or perishable items.

A far greater source of any loss of store access in general, and access to healthy food specifically, is ongoing
consolidation in the food retail sector. Changes in the supermarket industry, as reflected in the trend vari-
able, have led to a loss of 0.023 supermarkets per year. This implies a loss of 0.55 supermarkets over the 24
years (1992-2015) this study reviewed.?! A similar analysis for combination stores (trend is 0.098) suggests a
growth of 2.25 combination stores.

The drop in SNAP redemptions at traditional stores implies a potential gain to SNAP beneficiaries because of
potentially lower prices compared with traditional stores. Volpe and Lavoie (2008) found that Walmart super
stores offer 6—7 percent lower prices on branded products and 3—8 percent lower prices on private label prod-
ucts than supermarkets. They also assert that Walmart prices are lower than their direct competitors (other
super stores). Our results for the loss of redemptions at supermarkets and other traditional stores in a market
area after super store entry in the post-2004 period is about $245,000 per year for all rural and suburban
stores and $166,000 per year for urban stores, or about $213,000 per year per super store entrant over both
rural and urban areas. If SNAP beneficiaries who shop at those stores saved 3 percent on their purchases,
then all SNAP beneficiaries combined in a super store’s market area would have saved $6,390 per year for
each year over 2005-15. If all 2,434 super store entrants in our dataset experienced the same effect, then the
savings for all SNAP beneficiaries served by those stores would be about $15.5 million per year. If the savings
were applicable to all super stores that exist in a given year, then the savings would be an equivalent of $108.6
million per year for all beneficiaries at 2015 prices and super store numbers, which is about 0.15 percent of
total SNAP benefits and costs (less than $1 per household).??

20Sharkey (2009) discusses the challenges rural communities face in accessing affordable food.

2IThis is computed as the parameter value of the trend times the year from 1992. For 2015, this would be 0.023 * 24, or 0.55
supermarkets.

22This value depends on findings from Volpe and Lavoie’s 2008 study. The value now could be higher because the consumer price
index tends to overstate food prices (Hausman and Leibtag, 2009), but the value could also be lower because of the entry of low-cost
competitors, such as Aldi. A more precise measure of SNAP redemption loss at supermarkets could be possible if supermarkets, rather
than super stores, were made the focal point. We leave that to future research. The Food Nutrition Service reports that total costs of the
SNAP program (benefits plus costs) were $73.9 billion in 2015. See the national level data online at the Food Nutrition Service website
under Supplemental Nutrition Assistant Program.
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There are several caveats. First, we only examined super store entry in areas where there were no other super
stores the previous 3 years. This accounted for only about one-seventh of all super stores. Stores we did not
include may have entered before 1994 or after 2015. They also could have entered as a competitor to an
existing super store.

The study also did not include stores that do not accept SNAP benefits. Thus, we cannot generalize our
results beyond those authorized to accept SNAP. However, our results should apply to a large share of the
market because most supermarkets and super stores are authorized to accept SNAP (see Rhone et al., 2017
for information on how STARS compares with proprietary directories of stores). We also acknowledge that
demographic variables were drawn from a somewhat larger area than the market area of the super store.
Finally, it is important to note that all households eligible for SNAP benefits do not participate in the SNAP
program. Thus, the impact of super stores on low-income households is larger than the effect on SNAP bene-
ficiaries alone.

The results also indicate several areas that need further study. Table 1 shows store growth occurred for
both super stores and combination stores. This paper and many others examined super stores, but much
less research has been devoted to studying the effects of dollar and other combination stores. The paper
also considered the effects of super store entry on the number of traditional stores and their redemptions.
A similar approach could be used to evaluate the impact of super store entry on food prices and nutritional
quality.

a1
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