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Abstract
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l. Introduction

Firms do not compete on price and quantity aloRleey also compete by innovating,
experimenting, and differentiating their produchbs.retail, they can compete by changing the
mix of distribution services and amenities thataaspany the goods being offered as well. This
paper presents evidence that incumbent grocergelmgher prices in response to competition
from the discount wholesaler Costco. This is cstesit with incumbents electing not to compete
on price, and instead focusing on appealing topesse sensitive consumers by offering, for
instance, higher quality products or a more plelasiaopping experience. The data suggest that
Sam’s Club, meanwhile, does not affect groceryespoices.

Ellickson (2007:45) points out three major changegrocery retail during the twentieth
century. The first was the rise of the chain storthe early 1900s. The second was the
introduction and diffusion of the supermarket ia thiddle of the century. The third was the
“adoption of technology-intensive distribution sysis in the 1980s and 1990s” (Ellickson
2007:45). To this we might add a trend that aceé&de in the 1990s: expansion by “big box”
discounters and wholesalers like Walmart, Costad, arget into the grocery business. In
2010,Supermarket New®ported that Wal-Mart Stores, Inc. was North Aices largest
grocery retailer, Kroger was North America’s sectargest, and Costco Wholesale Corp. was
North America’s third-largest. This has increased variety in the grocery busingiting data
from the Food Marketing Institute, Ellickson (20822) points out that “the number of products
offered per store increased from about 14,000 8016 over 30,000 by 2004.”

Wal-Mart Stores, Inc. again topped the Fortune iB10. Costco—categorized by

Fortuneas a “specialty retailer’—was ranked #25. Alstha top 50 were big box retailers

1“SN’s Top 75 Retailers for 2010.http://supermarketnews.com/profiles/top75/2010/nkienl/, accessed
December 30, 2010.




Home Depot (#29), Lowe’s (#42), and Best Buy (#4b) general merchandisers Target (#30)
and Sears Holdings (#48). 2010 revenues for Watk-Bres, Inc. were higher than 2010
revenue for these other firms combirfed.

Motivated by this trend toward nontraditional rétaitlets, a growing body of research
examines the effects of Walmart on a number of@muts, including prices (Basker, 2005b;
Basker and Noel, 2009; Volpe and Lavoie, 2007; iHeusand Leibtag, 2007, 2009), labor
market outcomes (Basker, 2005a; Hicks, 2007; Nekimiaal., 2008; Dube et al., 2007; Basker,
2006), poverty (Goetz and Swaminathan, 2006), sousiiness activity (Sobel and Dean, 2008),
social capital (Goetz and Rupasingha, 2006; Caetlah, 2009a), leisure activities (Carden and
Courtemanche, 2009), traditional values (Cardeal, @009b), and obesity (Courtemanche and
Carden, 2010J. However, to our knowledge no previous researshusad nationwide data to
explore the effects of other big box chains. Wevpte a first step toward filling this void.

Basker (2005a), Volpe and Lavoie (2007), HausmahlLambtag (2007, 2009), and
Basker and Noel (2009) present evidence that Waldiszcount stores and Supercenters reduce
market prices, both directly through their price@atages and indirectly through their influence
on competitors. The competitive response neeth@dd reduce prices, however, as retail firms
also compete on margins like distribution serviessortment, and convenience. In two papers
on the structure of grocery retail, Ellickson (202807) argues that grocery stores compete by
offering greater variety, which requires investnsantdistribution centers that increases quality
by raising fixed costs, but not marginal costsi@&on 2004:524). Incumbents incur larger

fixed costs to build better distribution networksrording to Ellickson (2004, 2007), this

2Fortune 500.http://money.cnn.com/magazines/fortune/fortune500¢2 accessed December 30, 2010.
% Comprehensive reviews of the literature on Walrmart be found in Basker (2007), Hicks (2007), Careteal.
(2009a), and Carden and Courtemanche (2009).




explains why larger markets have higher-qualitydpicis and greater selection rather than more
firms.

We estimate the effects of Costco and Sam’s Clu@procery prices using a unique
dataset of warehouse club entry dates and locatnatshed with city-level panel data on prices
of a range of items from the American Chamber alh@erce Researchers Association Cost of
Living Index (ACCRA COLI)’> The ACCRA COLI does not sample warehouse clubsus
estimates capture the competitive effects of CogtmbSam’s Club on prices charged by
incumbent grocers in a market. Controlling for Waltt Supercenters, product-by-year fixed
effects, city fixed effects, and lagged price, & &ostco increases competitors’ grocery prices
by a statistically significant 1.4% in the shomrand 2.7% in the long run, while the impact of a
new Sam’s Club is small and insignificant. Theutessalso provide further evidence that
Walmart Supercenters reduce grocery prices.

We conduct a falsification test and a wide rangmbfistness checks in order to increase
confidence that the estimates reflect causal effether than spurious correlations. We also
stratify by product and product type and find tBattco’s effect is somewhat larger for the
goods for which ACCRA'’s data collection processwahB product quality to vary across stores.
We interpret this as preliminary evidence that §irmesponses to Costco entry include some
competition along the quality dimension. Finalle test for heterogeneity on the basis of
market characteristics and show that Costco hasttbegest effects in cities with low
populations and a large number of grocery storesg@ta. Our results are consistent with the
findings of Basker (2005a), Volpe and Lavoie (20@nd Basker and Noel (2009) that Walmart

Supercenters lower prices, Barber and Tietje’'s 426i@ding that incumbent firms might raise

4 Ellickson (2004, 2007) notes that there is still a low-price, low-quality fringe in these markets.
® ACCRA is now the Council for Community and EconorRiesearch (www.c2er.org).
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prices as a strategic response to new entry, dinttgtin’s (2004, 2007) models whereby
grocery stores compete on the basis of qualityimpdoved distribution networks. Further,
these results suggest that Costco might captuce-gensitive shoppers and leave incumbents to

serve shoppers who are less price sensitive.

II. Theory and Background

Ila. Retail Price Responses to Competitive Pressure

The market is a process of harmonizing buyers’seli@rs’ plans; undeseteris paribus
conditions, these plans will coordinate fully umguilibrium is obtained and no one has an
incentive to change his or her actions (cf. Hayéld8:41-45). At issue is whether
entrepreneurship upsets the process (Schumpett) @Bconstitutes the process (Kirzner,
1973). For Schumpeter (1942), the entrepreneaidis-equilibrator who changes the underlying
pattern of preferences, technology, and resourEesKirzner (1973), the entrepreneur is an
equilibrator who adjusts the production procesh#&ounderlying pattern of preferences,
technology, and resources. Regardless, entrepmdmnpuwand competition are processes of active
adjustment rather than passive observance andesogmce to exogenously-changing conditions
(Klein, 2010:54-55).

The things that we hold constant underchteris paribusconditions that are used to
isolate and analyze pure price competition arendtte very elements of the competitive process
that are most important (Boudreaux, 1994:53, ciBegumpeter, 1942:84). Incumbents’
reactions to warehouse club entry illustrate tlee@sses of dis-equilibrating and re-equilibrating
competition along the margins that make up thelreti@r. In this case, we observe dis-

equilibrating entry by large-scale retailers likeNart and Costco. The price effects that we



observe over the long run represent the re-eqatlitng responses of incumbents who have to
innovate in response to competitors’ entry.

Our finding that neither Costco nor Sam’s Club mtucompetitors’ prices — and in fact
that Costco increases them — might be surprisitiglm of evidence on the price effects of
Walmart discount stores and Supercenters. Bagkéb56), Hausman and Leibtag (2007, 2009),
and Basker and Noel (2009) have shown not onlyr#tatlers like Walmart sell goods at
considerable discounts, but also that incumbeatlees reduce their prices when faced with
competition from new Walmart stores.

The theoretical effect of new competitive pressangetail prices is ambiguous because
the retail offer is multi-dimensional. When con®rsare deciding whether to buy something
from a particular retailer, they are evaluatingiadie that includes a good, a level of service, a
location, assortment and variety, a shopping anteiaand a degree of risk regarding whether
the store will have what the shopper seeks. Tloel gothe only part of the mix that is priced
explicitly. Other aspects of the retail offer @reced implicitly.

Models of the economics of retail are summarize@étancourt (2004). Retailers face
the following inverse demand function, adapted fidatancourt (2004:23):

P; = f(Qi, Dy, P, W) ¢y
whereP is price,Q is quantity,D is a vector of distribution serviced/is consumer income, and
P’ is a vector of other prices that might affect tharket for (say) bread. Price is non-increasing
in Q and non-decreasing in the element®a&ndVW, its relationship td”;’ is ambiguous a priori.
In a market where there ameompetitors, firm will face an inverse demand function in which
its price is also a function of the quantitiestrlition services, and prices offered by potential

competitors:



Pizf(Qi'Di'Pi,lW Q]' j ]'" ;Pn'inDanY{) (2)
More fully, every aspect of a firm’s offer will chge in response to competing firms’
decisions regarding price, quantity, distributienvsces, and the prices of other goods, yielding

the following general inverse demand function:

P- — f<Ql( Q]l ]l ]; - ;Pnr inDanY{),Dl( Q], ], ], - ;Pn, inDanT{)l> (3)
' Pl’( Q]’ ]’ ]’ e ;Pn’ Qn’Dn’P"{)’W Q]’ ]’ ]’ - ;Pn’ inDn'PY{

The direct effects of competitors’ decisions oiria® prices might be straightforward:
all else equal, a firm will compete by loweringgaiin response to a competitor’s improved
service, ambiance, or other amenities. The seitgiof the other components of the retail offer
to competitors’ decisions, though, means that tfexeof entry on observed prices will be
ambiguousa priori. Super Walmart, which specializes in low priced bow amenities, will
generate a different response than will a retéikerWhole Foods Market that specializes in high
amenities and selection of natural and organicyetsd Similarly, Costco might offer a bundle
of prices and distribution services that inducesimbents to make price-increasing changes to
their operations, Super Walmart might offer a berafl prices and distribution services that
induces incumbents to make price-reducing chargyéeetr operations, and Sam’s Club might
offer a bundle or prices and distribution servites leaves incumbents’ prices unchanged.
Costco, for example, might capture price-sensitmesumers who are willing to drive longer
distances for a less pleasant shopping experienoaler to obtain deep discounts. In this case,
we would expect to see prices rise among incumipeciers as they lose shoppers who are more
price-sensitive and serve shoppers who are less-pénsitive.

According to Ellickson (2004, 2007), large grocehains compete on the basis of
quality and variety, which requires substantiaéfixnvestments in retail services. This is also

consistent with Hollander’s (1960:37) discussioritbé wheel of retailing,” whereby “new
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types of retailing frequently start off with crutiilities, little prestige, and a reputation for
cutting prices and margirfisAs they mature, they often acquire more expenisiyielings,

provide more elaborate services, impose higher imgrgnd become vulnerable to new
competition.” Hollander describes this as “a ratgbrocess” through which “merchants in any
established branch of trade tend to provide inanghselaborate services at increasingly higher
margins” (Hollander 1960:38). As firms move aldhg wheel toward “increasingly elaborate
services,” they provide incentives for innovatonsl @ntrepreneurs to introduce newer retail
forms. Innovators and entrepreneurs introducing retail forms in turn put pressure on

incumbents to provide higher-quality services idesrto stay competitive.

lIb. Price Effects of Big Box Retailers

Hausman and Leibtag (2007) examine a basket ob@@ items and find that prices at
supercenters, mass merchandisers, and club staneh(include Costco and Sam’s Club) are
5%-48% lower than prices at conventional retaidersh as supermarkets. Hausman and Leibtag
(2009) cite data from studies showing that, evéer @iccounting for discount cards and sales,
Walmart maintains a price advantage of 8-27% orouarfood items. They argue that
Walmart's effect on prices is so large that the €Loner Price Index is biased upward by failing
to account for its presence. Membership fee warsdé®are an exercise in two-part tariff price
discrimination, but entry by a warehouse club BHam’s Club or Costco also introduces a new
brand of competition into the marketplace. IfHeisman and Leibtag (2009) argue, the
opportunity to shop at Walmart should be considereéw good by the Bureau of Labor

Statistics, this is perhaps doubly true for waredgociubs like Sam’s Club and Costco.

® We thank John Planchon for directing us to thiskwo
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Volpe and Lavoie (2007) report that Walmart Supetees have a distinct price
advantage over both stores that compete with thesutly (other stores within a five-mile
radius) and comparison stores with whom they dacootpete directly (stores outside that five-
mile radius). Using data on 54 goods collectetiBastores in Massachusetts, Rhode Island, and
Connecticut, they show that the average pricetbirey-good basket of national brand goods is
$82.94 at the comparison stores, $76.04 at the etingpstores, and $59.38 at Walmart
Supercenters. A 24-item basket of private-labeldgas $50.99 at comparison stores, $46.73 at
competing stores, and $33.99 at Walmart Supercenfdso relevant for our study is their
observation that competition with Walmart occursas a variety of dimensions, with
“(n)onprice strategies includ(ing) improving sewjémage, or variety” (Volpe and Lavoie
2007:10).

Using ACCRA COLI data from 1982-2002, Basker (2088imates the effect of
Walmart on the market prices of ten non-food itesmsh as shampoo, toothpaste, and laundry
detergent. She finds that Walmart entry generalijuces prices by 1.5%-3% in the short run
and about four times as much in the long run. r®es that the ACCRA data do include some
Walmart stores, so her estimates represent weigivechges of Walmart’s price advantage and
its effect on competitors’ prices.

The paper most closely related to ours is BaskémNoel (2009), who use 2001-2004
ACCRA COLI data to show that entry by a Walmart &agnter drives down prices among
competing grocery stores. They use a more lim&ede of years than Basker (2005) because
for 2001-2004 they are able to determine the itfentithe sampled stores, allowing them to
exclude Walmart stores from the price computatems thereby isolate Walmart’s effect on

competitors. Pooling prices from 24 grocery itethsy estimate that an additional Walmart



Supercenter in a city reduce prices at incumbeatlees by 1-1.2%, with the largest changes
occurring among smaller and lower-end grocers.

While credible estimates of the price effects ofiWart and Walmart Supercenters are
therefore beginning to emerge, little is known atibe effects of other big box chaihs.
Warehouse clubs, which offer steep discounts onlgparchased in bulk to customers who pay
a small membership fee, represent a fundamentabeha shopping technology and could
plausibly have even more dramatic effects on cortqpst prices than Walmart. On the other
hand, incumbents could decide that warehouse chrix® advantages are so large that
competition along the price dimension is futilgdeng them to compete by providing higher-end

products or shopping experiences and raising prices

llc. Sam’s Club and Costco: Differences

Warehouse clubs are important because they reprasetner step in a series of changes
in shopping technology. The key differences betwmass merchandisers like Walmart and
grocery stores is that stores like Walmart carryemmpyoduct categories with less variation within
each category (Fox et al. 2004:S36). This is émeasr for warehouse clubs. In contrast to
conventional supermarkets and mass merchandibesscarry a relatively limited selection of
name-brand or house-brand goods (Member’'s Marlaat' SClub and Kirkland’s at Costco, for
example). Supermarkets tend at times to carrydsrangreat variety while superstores tend to
carry brands in more limited varieties. Warehoclsbs are more likely to carry an even less

diversified product line: they may carry only orrard of spaghetti sauce, for example.

" In one study, Barber and Tietje (2004) studiedyelny a Home Depot and found that one of the incemab
hardware stores raised prices on some of its gmoadssponse. This paper is discussed by Betan(20oy4:36ff).
8 Bates (1977 [2002]) offers an early discussiothefwarehouse club format.
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While all warehouse clubs share these generalrestootable distinctions exist within
the warehouse club category. In particular, the lading chains — Sam’s Club and Costco —
differ with respect to their customer bds&am’s Club has historically targeted small
businesses, as evidenced by their former slogarir8ifeBusiness for Small Business”, while
Costco has focused more heavily on individual caress. According to their 2009 10k form,
Wal-Mart’s “focus for Sam’s Club is to provide exti®nal value on brand-name merchandise at
‘members only’ prices for both business and persosel’ (p. 3). Costco, by contrast,
“operate[s] membership warehouses based on thepbtiat offering our members low prices
on a limited selection of nationally branded anléced private-label products in a wide range
of merchandise categories will produce high satdsnaes and rapid inventory turnover”
(Costco 2009 10-K, p. 3). The different focusesalso evident in Walmart's 2009 annual
report, which devotes a paragraph to Sam’s Cluxsg on supplying small business$gs.

According to the store’s website, Sam’s offers Attege Membership, Advantage Plus
membership (which offers access to more discourdgyaeater cash back rewards on the
affiliated credit card), Business Membership, andiBess Plus membership. According to
Costco’s website, one can be a Gold Star MembBusiness Member, or an Executive
Member. Business membership and Gold Star memipdrsth cost $50 while Executive
membership costs $100. At Sam’s Club, Businessheeship costs $35, Advantage

membership costs $40, and both of the “plus” mestbps cost $100 as of mid-2010Sam’s

° BJ’s Wholesale Club, which operates primarily ba ¢ast coast, is another important player in taekouse club
market. For reasons discussed in the data se@t®dp not include BJ’s in our empirical analysisl aherefore do
not discuss it here either.

10 http://walmartstores.com/sites/AnnualReport/2008ésaclub.html accessed July 14, 2010.

M Information found ahttps://www.samsclub.com/sams/checkout/membershipfaseMembership.jsnd
http://shop.costco.com/membership/join-costoath accessed July 14, 2010.
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offers extended hours for business members, whiktd® does ndf: Sam’s Club also offers
detailed services for small businesses on a dedicaebsite?

Table 1 compares Costco and Sam’s Club salestbgay for 2009. The categories are
not strictly comparable as the two stores use #jighfferent terminology and slightly different
definitions. For Costco, for example, “Food” i€ thum of their category “Food” (21%), which
is defined as “including dry and institutionallygkaged foods,” and their category “Fresh Food”
(12%), which is defined as “including meat, bakelgli, and produce.” Sam’s Club defines
their category “Food” as “including dairy, meatkbay, deli, produce, dry, chilled, and frozen
packaged foods** The data should be interpreted with caution they suggest that Sam’s
Club gets a much greater percentage of its sates ‘f6undries,” which it defines as “including
shack foods, tobacco, alcoholic and nonalcohohelBges, paper goods, laundry and home care
and other consumables” and which Costco definémealsiding candy, snack foods, tobacco,
alcoholic and nonalcoholic beverages and cleamagrastitutional supplies.” Hardlines and
softlines—called “hardgoods” and “softgoods” fom8a Club—provide a greater percentage of
Costco’s sales than Sam’s Club’s. Costco’s haediimods “include[e] major appliances,
electronics, health and beauty aids, hardware;e#upplies, garden and patio, sporting goods,
furniture, and automotive supplies” while Sam’s I€&hardgoods “include[e] home
improvement, electronics, office supplies, outdoong, grills, gardening, and furniture.”

Costco’s softlines “include[e] apparel, domestjeselry, housewares, media, home furnishings,

'2 Anecdotal evidence—a conversation with a storecate at the customer service desk at Sam’s Cluse—a
supports the notion that Sam’s Club caters mostgntall businesses while Costco caters mostlyrtilitss.
Bhttp://www3.samsclub.com/smallbusineascessed December 31, 2010.

% The fact that Costco includes a separate catdgotfFresh Food” suggests a different clientels.ah informal
conversation between one of the authors and anogeplat one of the stores, the associate saiG#mats Club
serves small businesses while Costco’s target mestoare middle-class families. An employee stiose that
competes with both Sam’s Club and Costco pointediat store design, convenience, and customeicseave
important elements of his firm’s competitive stegte Finally, an example is also suggestive. Arfd of one of the
authors once asked his six-year-old son where meeddo go for breakfast after church. The chitdjgly:
“Costco.”
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cameras, and small appliances” while Sam’s Clubddtjoods” include[e] apparel, jewelry,

housewares, mattresses, and small appliances.”

[ll. Data

Following Basker (2005b) and Basker and Noel (20@0@)use price data from the
Council for Community and Economic Research’s (CRERCRA COLI. Through local
chambers of commerce, the ACCRA COLI computes gugrimarket prices for a wide range of
grocery, energy, transportation, housing, healtk,@nd other items by surveying retailers in
between 274 and 334 small geographic areas. fplisity, we refer to each area as a “city”
throughout the rest of the paper, although someaetteally multiple cities (i.e. Barre-

Montpelier, VT) or entire counties. As a robusgieBeck we later show that the results are not
sensitive to dropping the multiple cities and ceesfrom the sample.

We examine the effects of Costco, Sam’s Club, aathhVelrt Supercenter on the prices of
the 23 grocery items the ACCRA COLI reported caesidy during our sample period. These
products, which we describe in Table 2, span aetaof different categories: starches, fruits and
vegetables, meats, beverages, additives, and mahittms. We also conduct a falsification
exercise that tests for “effects” of these storeshe prices of 9 non-grocery items described in
Table 3 that big box retailers do not typicallylsal

Whether warehouse clubs and Supercenters are am@stpres surveyed in the ACCRA
COLlI is critical to the interpretation of the retsul As noted by Basker and Noel (2009:982), the

sampling instructions specifically excluded memhgr€lubs such as Costco and Sam’s Club,

*Note that some warehouse clubs have tire and amers while Walmart Supercenters increasingly Hreane
salons, so the falsification tests are perhapgadect for these particular items. Excluding thémes not,
however, affect our results. Note also that waadibuse the energy and housing prices in the iedsibn analysis
as they are less obviously comparable to grocécgpthan the prices for the other non-grocery steincluding
them also does not affect the results.
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so any estimated effect of these stores repreaartsponse by competing grocers. The
instructions also discouraged the inclusion of WalnSupercenters, saying that discount

retailers should not be sampled “unless upper-ircprofessionals and executives really shop
there” (ACCRA, 2000:1.3). However, Basker and N@&I09:982) report that 14% of grocery
prices were nonetheless collected at Supercenfuis estimated effect of Supercenters

therefore represents a weighted average of thiee pdvantage and their effect on competitors.
Both because interpretation of the results is ¢ésar for Supercenters and because prior research
has already estimated Supercenters’ competitieeesifwe emphasize the results for Costco and
Sam’s Club in this paper. Including Supercentsra aontrol variable is still critical, however,
since Sam’s Clubs and Walmarts are often locatgether.

We merge the ACCRA COLI price data with a newly-stoacted database of big box
retailer and distribution center locations. Costgam’s Club, and BJ’'s Wholesale Club data
through May of 2003 were collected by Austan Goeéshnd Chad Syverson and generously
shared by Chad Syverson. We updated these warbhlisdata through the end of 2008 using
the store locators on Costco.com and bjs.com, altigSam’s Club opening dates since 2003
provided by Walmart Stores, Inc. We assembleddoo&am’s Club, and BJ’'s Wholesale Club
distribution center locations and opening yearéingy searching Google Maps to find the
locations, and then contacting the distributionteenand local chambers of commerce to
determine entry years. Though our database threretmtains all three leading warehouse club
chains, we do not use the BJ’'s Wholesale Club mé&tion in this paper since only one of the
cities in our matched sample experienced BJ's WdadéeClub entry during the sample period.
Walmart Supercenter, discount store, distributienter, and food distribution center entry dates

and locations through January of 2006 were grabiqarsvided online by Thomas Holmes and
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used in Holmes (2008§. We updated these Walmart data through the e20@7 using the
store locators on Walmart.com along with pressasae containing store and distribution center
opening dates.

We also include other city- and county-level cheeastics as controls in some
regressions. City population and land area fro802ihd median household income from 1999
come from the U.S. Census Bureau, accessed viati8t\WWarehouse. The number of grocery
stores and warehouse clubs or supercenters besidssores of interest in each county
(comparable city-level data are not available)taken from the 1992, 1997, and 2002 Censuses
of Retail Trade and imputed for the remaining yeglrsugh linear interpolations and
extrapolations.

We construct our sample by matching the annuag stistribution center, and control
variables to fourth quarter ACCRA prices from 19842006. We use only one quarter per year
as for some stores and distribution centers we kihewyear but not the month of entry. Given
this limitation, the fourth quarter is the mosturat choice in order to maximize the probability
that new stores in a particular year open befoegtices are recorded. As a robustness check
we later show the results are similar if we instegdch first quarter prices to store locations
from the end of the previous year. We excludesbafore 1994 because in 1993 Costco
merged with Price Club while Walmart acquired PA@WEolesale Club; a large number of
Costcos and Sam'’s Clubs therefore opened in 1993894 that were not actually new
warehouse clubs. The ACCRA COLI cities varied sofhe over time; we include the 289
cities surveyed in over half of the 13 years. €ample consists of 70,604 product-city-year-

level observations for the main analysis and 27§6bthe falsification exercise.

16 See http://www.econ.umn.edu/~holmes/data/WalMatek.html
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Tables 2-4 present the descriptive statisticsHfentariables used in the empirical
analysis. The sample mean grocery item price i8&2vith average prices for the individual
products ranging from $0.59 per pound of banan&3 189 per pound of T-bone steak. The
average sample city has 0.2 Costcos, 0.7 Sam’ssCdul 0.7 Walmart Supercenters and a

population of about 200,000.

V. Empirical Analysis

Our empirical analysis proceeds as follows. Warbbyg estimating the average effects
of Costcos, Sam’s Clubs, and Supercenters on tbe pirgrocery items. Motivated by
approaches used in the literature, we develop @ihaslynamic panel data model that we
validate through a falsification test. We thenleate the sensitivity of our baseline results
through a wide range of robustness checks. Nexgxamine the timing of the effect by
including leads and lags, the former of which pdes an additional test for endogeneity bias.
Finally, we explore the possibility of heterogegah the bases of product and market

characteristics.

IVa. Baseline Model and Falsification Test

Basker and Noel (2009) estimate the effect of Wali@apercenter entry on competitors’
grocery prices using ACCRA COLI data from the thgrehrters of 2001-2004. Their preferred
specification regresses the natural log of pricéh@mnumber of Walmart Supercenters in the city
along with city and product-by-year fixed effeciBhey also estimate cross-sectional, long
difference, and (in their appendix) instrumentaiatsles models, but they favor the fixed effects
specification based on its utilization of all aghile information and its passage of a falsification
test. Our baseline model adopts Basker and N@2089) fixed effects approach but adds

Costco, Sam’s Club, and the annual lag of the fqgioe. We include lagged price because
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Basker (2005b) documented the stickiness of phoelss in her earlier analysis of the effect of
Walmart on ACCRA COLI prices; presumably Basker aloetl (2009) did not also include

lagged price only because of the short duratiath@if panel. Our regression equation is

Pict = :80 + ﬂlCOStCOCt + ﬂzsamsct + .B3swmct + :84pic,t—1 + Z acCityc
c

+ Z O;cproduct;t; + €;ct- 4)

it
wherep;.; is the price (in 2006 dollars) of produch city c in yeart; costco.;, sams,;, and
swm; indicate the number of Costcos, Sam’s Clubs, aath\&rt Supercenters in cityin year
t; pice-1 IS the lagged product price; and the summatiandeeflect city fixed effects and
product-by-year fixed effects. Standard errorshateroskedasticity-robust and adjusted for
clustering at the city level.

The dynamic model (4) allows for the estimatiorboth short- and long-run effects. The
short run effects of Costcos, Sam’s Clubs, and @epéeers are given %, 5., andg;.
Computing long-run effects requires considering ¢hstore that entered prior to the current year
impacts contemporaneous price not only throughesopbraneous number of stores but also
through lagged price. If, for instance, a new Coginters, the immediate effect on pricg;is
the additional effect the following yearfsp,, the additional effect the year afteigiss,*, then
B.B.%, and so on. The total long-run effect of Costtherefore given by the following

geometric series:

N t _ ﬂl
;ﬁlm =5 (5)
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The long-run effects of Sam’s Club and Walmart 3cgeter can also be computed by replacing
B, with B, andps.t’

The key identifying assumption in regression egume(4) is that changes over time in
unobservable city-level characteristics affectinggs are uncorrelated with changes in Costco,
Sam’s Club, and Supercenter presence. This aseumwpbuld be violated if, for instance, a
positive demand shock both increases a city’s gygoeces and makes it more attractive to big
box retailers. Basker and Noel (2009) provide ente to support the strict exogeneity
assumption in fixed effects regressions with Sugers from 2001-2004, but it is not clear that
this generalizes to regressions with three stardsadonger time period. We therefore conduct a
falsification test where we re-estimate equatigru@ng non-grocery instead of grocery prices
as the dependent variable. Since Costcos, SamtsCand Supercenters generally do not sell
substitutes for the non-grocery items, a findingf éiny of these stores “affect” the prices of non-
grocery items could be attributed to endogeneiég bihereby calling into question the ability of
the model to reveal causal effects on grocery price

We report the results for the baseline regressmifalsification test in Tables 5. A new
Costco is associated with a statistically significacrease in grocery prices of 1.4% in the short
run and 2.7% in the long run. The effect of Sa@lisb, however, is small and insignificant.
Walmart Supercenters reduce prices by a statitisgnificant 0.9% in the short run and 1.7%
in the long run. Our Supercenter estimates ali@énwith those obtained by Basker and Noel
(2009). We take this as evidence that, even thougiACCRA COLI data do not allow for the
exclusion of Walmarts from the stores used to cammarket prices, our estimates for
Supercenters mostly reflect a competitive effettteathan Walmart’s price advantage.

Importantly, the falsification test estimates snaaitl insignificant effects of all three stores,

17 See Basker (2005b) for further discussion of #évation of long-run effects in this context.
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providing preliminary evidence to support the bamemodel. We next further test the validity

of this specification by subjecting it to a numbérobustness checks.

IVb. Robustness Checks

In this section we evaluate the sensitivity of tbgults from our preferred regression.
Our robustness checks fall into five categorieslitaahal control variables, alternate
specifications for the store variables, other méshaf sample construction, longer lags of price,
and instrumental variables.

In Panel A of Table 6 we report the results froreséimating equation (4) including four
different sets of control variables. First, we aul@ractions of each of the year fixed effects
with city population. This addresses potentialagaheity bias from highly populated cities both
experiencing differential price shocks and beingear(or less) likely to attract big box retailers.
Next, we add interactions of the year fixed effacith median city income to capture
differential trends in price between high and lomwame areas. Third, we control for the county-
level numbers of grocery stores and warehouse dubspercenters (besides our stores of
interest) to help verify that our estimates refkbet effects of Costco, Sam’s Club, and Walmart
rather than overall retail structuf®.This also addresses the possibility that theceffeay be
partly due to grocers going out of business wheedawith competition from big box retailers.
Finally, we consider a more general approach toetnogl differential trends by including city-

specific time trends, created by interacting eddhe city fixed effects with linear year. In all

'8 In unreported regressions, we also added the nuafitwalmart discount stores to the model. Walrdistount
stores do not contain a full grocery section buseiba limited range of (typically processed) fepso it is
conceivable that they could affect market pricesstume grocery items. We found it difficult tordy identify the
effects of discount stores and Walmart Supercendsrthe vast majority of changes in discount spoesence in
our sample reflected a conversion from a discotarego a Supercenter rather than a new discoarg.s\We
therefore do not report the results, though thienesés for Costco and Sam’s Club remain similar.
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four regressions, the estimated short- and longeftects for each of the three stores remain
virtually identical.

Panel B presents results from various alternageeisications for the Costco, Sam'’s
Club, and Supercenter variables. These includeuh&er of stores per 100,000 residents or
100 square miles in the city, binary variablesa@ihg the presence of at least one store in the
city, and the number of stores in the county rathan the city. The first three reflect other
measures used in the Walmart literature, whilefolieth could potentially alter the results to the
extent that big box retailers in outlying partsaafounty draw customers away from grocery
stores within the city limits. As shown in the suary statistics in Table 4, the distributions for
the store variables vary considerably dependingloich specification is used, so the coefficient
estimates are not comparable to those from thdibaseodel. However, we observe the same
general pattern regarding signs and significar@@estcos consistently increase grocery prices,
while Walmart Supercenters consistently reduce th&€he effect of Sam’s Club remains small
and statistically significant in the first threaw® of Panel B. Using the county-level market
definition, Sam’s Clubs appear at first to increpsees — however, as we show in the next row
this association disappears if county-specific tinreads are added.

In Panel C, we show that the results are alsostaioudifferent sample construction rules.
Recall that cities move in and out of the ACCRA G@ample over time, and that we use an
unbalanced panel of the cities included in ovef talhe sample years. In the first row, we
restrict the sample to those cities present inyeyear. This eliminates almost 2/3 of the sample
and therefore increases the standard errors, buoifficient estimates remain similar. The next
two robustness checks drop the multiple cities@ndties from the sample and use the first

guarter of the following year (1995-2007) rathearththe fourth quarter of the current year
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(1994-2006). Finally, we consider a more dragtiange to the sample: instead of pooling the
products, we compress the available information orte observation per city per year by
computing both simple and weighted (by the shaneengn the ACCRA COLI) average prices
for the basket of grocery items. In all cases pbiat estimates remain virtually identical.

The first three regressions reported in Paneldace the lagged grocery price variable
with longer lags of 2, 3, and 4 years and showttiatesults remain similar. These robustness
checks address the concerns that serial correlatithe error term or measurement error in the
price data may bias the coefficient estimator &ggled price, and that some of the bias could
spill over into the coefficient estimators for thtere variables. The correlation between
unobservables that affect contemporaneous anddgggee should weaken with longer lags, so
the fact that the results are not sensitive tddagth helps to alleviate this concern. The fourth
row of Panel D drops lagged price completely. his specification, the estimated short- and
long-run effects are constrained to be the samaendepresented by the coefficient estimates.
Dropping lagged price does not affect the conchsi@ached.

We close this section by considering an entirdfgient identification strategy. Instead
of attempting to control for the sources of endaggrbias through city fixed effects, we attempt
to purge the bias by using distance from the né&estco, Sam’s Club, and Walmart food
distribution centers (and their squares) as instntsfor the three endogenous variables.
Distance to the nearest distribution center affepterating costs and therefore provides a source
of variation in a city’s store presence that issptially uncorrelated with demand-side
characteristics influencing price levels. A comcetith this approach, however, is that

distribution center and store presence may belyod®termined — a corporation may decide to

9 We considered a number of functional forms andytedratic specification maximized the first-st&gstatistics.
The conclusions reached are generally not sensditiee functional form used.
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open a series of stores in a potentially profitaska along with a distribution center to service
those stores. Another limitation is that theraas enough variation over time in cities’ distances
from distribution centers for the IV estimates ®orheaningfully precise in models with city

fixed effects; we therefore do not include fixeteets in the reported IV regressions. Because
of these limitations, we prefer to use the IV as&\as a supplemental robustness check rather
than as our main approach.

Panel E reports the IV results, with the F stiagsirom tests of the joint significance of
the instruments in the first-stage regressiongachkets. The second row adds population,
population density, and median income as contro&iattempt to compensate somewhat for the
lack of city fixed effects. In both regressiortse usual pattern emerges: Costcos significantly
increase grocery prices, Supercenters significaldgtrease them, and Sam’s Clubs have no
statistically detectable effect. The estimatesJostcos and Supercenters are larger than in the
baseline regressions, though adding the contradvias attenuates them slightly. The IV
estimators do not perform as well as the baseixasl feffects estimators in falsification tests,
however, so we consider the fixed effects resutisemeliable. Specifically, if we estimate the
IV model with controls using non-grocery priceslas dependent variable, Costco’s short-run
“effect” is a significant 1.5%. The difference Ween Costco’s short-run impacts on grocery
and non-grocery prices — which is perhaps betterateve of its true causal effect — is therefore

1.9%, well within the 95% confidence interval fraur preferred fixed effects specification.

IVc. Timing
We next examine timing by adding leads and lagb®three stores. A finding that
lagged Costco, Sam’s Club, and Supercenter pres@paet grocery prices conditional on

current presence of these stores and lagged grpgegs would provide evidence that the
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timing of the effect is less smooth than the relahip given by equation (5). If the leads of
Costco, Sam’s Club, and Supercenters impact grquergs and cause the estimated effects of
contemporaneous stores to change, this would sutigeassociations estimated in the
preceding sections do not reflect causal effeqsce levels are likely determining store entry
instead of the other way around.

Table 7 presents results from regressions inctudire, two, or three year lags of each of
the three stores, while Table 8 includes one, twdhree year leads. In unreported regressions
we verified the conclusions reached are similahwahger lags or leads or with lags and leads
included together. We find no evidence that tlseilts from the preceding sections either mis-
specify the timing of the effect or reflect revecsaisality. The lags for Costco, Sam'’s Club, and
Supercenters are statistically insignificant incalées and including them has little effect on the
coefficient estimates for contemporaneous stofé® leads of Costco presence are insignificant
and make virtually no difference in the estimatedarrent Costco presence. The leads for
Sam’s Clubs are significant in two regressions,ibatl cases the conclusion of a small and
statistically insignificant association betweentemnporaneous Sam’s Clubs and grocery prices
persists. Future Supercenters are weakly significeone of the three regressions and
insignificant in the other two, while in all thréee estimated effect of current Supercenters

remains similar.

IVd. Heterogeneity by Product
All regressions to this point have assumed theattgof Costcos, Sam’s Clubs, and
Supercenters are the same across different prodndtsarkets. We relax this assumption in

the final two sections of the empirical analysig examining first whether the effects are
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different for different products and then whetheyt depend on the size and retail landscape of
the market.

We begin by stratifying the sample into produdegaries. First we split the sample into
Six categories representing starches, fruits/véietameats, drinks, food additives, and non-
food items, as classified in Table 2. We nextabvihe sample into products for which the
ACCRA COLI specifies the brand to be sampled (depaas, peaches, sausage, tuna, coffee,
soft drink, shortening, parmesan cheese, margdargsele, and dishwasher detergent) and those
for which it does not (bread, lettuce, bananasatpes, corn, steak, beef, chicken, eggs, milk,
and sugar). This categorization could potentiaélip explain the finding that competitors
compete with Costco by raising prices instead welang them: if grocery stores respond to
Costco entry by offering higher quality productse price increase should be stronger among
products for which the brand is not specified drmetéfore quality is not fixed.

Table 9 presents the results. In all eight categpCostco increases prices, Supercenters
decrease prices, and Sam’s Club has no statigtibadectable effect. There are, however, some
important differences in the magnitudes. Costeffact is strongest for fruits/vegetables, meats,
and drinks, while Supercenters’ effects are strenhfyge starches and fruits/vegetables. Costco
leads to slightly greater price increases for itevhsre the brand is not specified, although a
positive effect remains even when the brand isipdc These results suggest that competition
along the product quality dimension explains somefdér from all of Costco’s effect.

Table 10 stratifies on a finer level and preseegsession results for each of the products
separately. Though these estimates are relativglgecise because of the small sample size,
some interesting findings emerge. Costco’s larglstt is on lettuce — an item where quality is

especially variable — and it is also significanthe regressions for peas, corn, beef, eggs, tuna,
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coffee, soft drinks, milk, sugar, parmesan, aneément. Though Sam’s Club is insignificant for
most products, consistent with the pooled resitlthhes lead to large and significant increases in
the prices of potatoes and beef and a significaatahse in the price of shortening. Supercenters
are statistically significant in every regressiat lead to the largest price reductions (2% or

more in the short run) for bread, potatoes, and.cor

IVe. Heterogeneity by Market Characteristics

We close our analysis by examining if the effedtaew Costcos, Sam’s Clubs, and
Supercenters differ depending on how many of thesralkeady in the city, the city’s population,
or the number of grocery stores in the county @€,A00 residents. The competitive effect of
Costco entry, for instance, may weaken with the lImemof Costcos already in the market if the
new store steals business from existing Costcagedsas competing grocery stores. Additional
warehouse clubs or Supercenters might also exariclempetitive pressure in large cities where
they represent a smaller shock to the market. lligjiag box retailers could have either stronger
or weaker competitive effects in cities with higtocery store densities. On one hand, grocery
stores in underserved areas may not need to mgkificant changes after warehouse clubs or
Supercenters enter in order to continue earningadable margins. In this case, the
competitive effect would increase with grocery stdensity. Alternatively, in fiercely
competitive markets grocers may already be doimgyking they can to differentiate products
and target particular types of consumers, in whase the competitive effect would decrease
with grocery store density.

We test for nonlinearity in the effects of Costc8am’s Clubs, and Supercenters by re-
estimating our baseline regression (4) adding tluai®es of the three stores. In Table 11 we use

these estimates to predict the effects of the estond, third, and fourth stores to enter the

24



average city. (We stop at four as that is the maxn number of Costcos in our sample.) We
also report the coefficient estimates in the taloees. Costcos have a relatively constant effect
across the distribution, while the price reductitmosn Supercenters become weaker with each
store. The first Sam’s Club to enter a city letrda small and marginally significant increase in
prices, with further stores having no statisticaétectable effect.

We test for heterogeneity on the basis of poputably adding interactions of each store
with city population to equation (4) and obtainimgw estimates. Based on these estimates, we
plot in Figures 1-3 the short- and long-run effaft€ostcos, Sam’s Clubs, and Supercenters on
prices across the population distribution (up tpragimately the 98 percentile of 1,000,000).

On each figure, the thick solid line representsasimated short-run effect and the thin solid
lines represent the upper and lower bounds of5® Bonfidence interval. Similarly, the thick
dashed line shows the estimated long-run effeclewhe thin dashed lines give the upper and
lower bounds of its 95% confidence interval. Feaglirshows that Costco increases competitors’
prices most sharply in less populated areas. drsthallest cities Costco increases prices by
about 1.5% in the short run and 2.8% in the lonyg rtihis effect gradually diminishes as
population increases, eventually becoming stasifyiensignificant at a population of about
350,000. In Figure 2, the impact of Sam’s Clubesgpp to slightly rise across the population
distribution, but at no point is either the shamtiong-run effect statistically different from rer
Figure 3 shows that competitors in the smallegsiteduce prices by 1.3% in the short run and
2.5% in the long run in response to Supercenteyefthe effect diminishes as city population
increases but remains significant throughout mbgtedistribution.

Finally, we examine heterogeneity on the basigro€ery store density by adding

grocery stores per 100,000 residents as well astésaction with each of the three store
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variables to regression equation (4). We disph@yresults (up to the 8%ercentile of 130
grocery stores per 100,000 residents) in Figurés Eigure 4 shows that grocers increase prices
more dramatically when Costco enters markets tleahlaeady saturated with grocery stores.
The short and long run effects both become sigaiti@t about 28 grocery stores and level off at
1.8% and 3.4%, respectively, at over 100 grocarsest The impact of Sam’s Club also
increases with grocery store density, as showngarg 5, but is never significant in either the
short or long run. Figure 6 shows that Supercehtempetitive effects also strengthen in more
saturated markets, becoming significant at just @@egrocery stores and eventually reaching a

reduction of 1.4% in the short run and 2.7% inldrg run.

V. Conclusion

Research by Basker and Noel (2009) has shown ohapeting grocers lower prices in
response to competition from Walmart Supercenté/s. provide evidence of very different
responses to competition from warehouse clubsndJsipanel of cities from the ACCRA COLI
and a dynamic fixed effects model, we find thattCo®ntry actually results in higher prices
among incumbent grocers, while competition from Satub has no statistically detectable
effect. We conducted a variety of tests to inaeas confidence that these relationships are
causal, including a falsification test with non-geoy items; the addition of control variables,
city-specific time trends, and leads of store pmeseand the consideration of an instrumental
variables strategy. We also examined heterogenaithe bases of product type, order of store
entry, and market population and grocery storeitlen€ostco’s effect is strongest for items for
which the brand is not specified, and in sparselyutated cities with competitive grocery

markets.
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Our results are consistent with work by Ellicks@0@4, 2007) showing that firms
compete on the basis of quality. They also illtsthow firms’ entrepreneurial and managerial
decisions are multi-dimensional. Grocery storeyg glact not to compete with deep-discount
membership warehouses on the price dimension adgteusing on the less price-sensitive
consumers and providing a higher quality shoppkmegence, higher-end products, or greater
convenience.

More broadly, our work shows that not all big bdvams are created equal. The big
box retail literature has focused almost exclugivel Walmart, examining its effects on a wide
range of outcomes including prices, labor markét@mes, small business activity, time use,
obesity, and social and cultural indicators. Onmdihg that Costco and Sam’s Club have very
different effects on competitors’ prices than Wath@upercenters point to the need for future
research to look beyond Walmart when examining ti@proliferation of big box retailers in

recent decades has impacted communities.
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Table 1 — Costco and Sam's Club Sales By Catego009

Costco Sam's Club
Sundries 23% 37%
Hardlines 19% 16%
Softlines 10% 5%
Food 33% 30%
Services/Anciliary 15% 12%

Sources: Wal-Mart Stores 2009 10-K, p. 10; Cosfa@o2Annual Report, p. 9.
Notes: Reports offer slightly different definition§ categories and use slightly
different terminology. Costco food sales is themaf "food" and "fresh food"

percentages.
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Table 2 — Grocery Item Prices (in 2006 dollars)

Category Variable Description Mean (Std. Dev.)
All ltems Pooled 2.371 (1.748)
Starches Bread Per 0z, white bread 1.130 (0.230)
Cereal 18 0z box of corn flakes; Kellogg’s or Post 3.162 (0.540)
Lettuce Head of iceberg 1.283 (0.222)
Bananas Per Ib 0.593 (0.111)
Fruits and  Potatoes 10 Ib sack 3.386 (0.910)
Vegetables Peas 15 oz can, sweet; Del Monte or Green Giant 58Q@148)
Peaches 29 oz halves or slices; Hunts, Del Monte, or 1.957 (0.220)
Libby’s
Corn 16 oz whole kernel frozen 1.326 (0.238)
Steak Per Ib, t-bone 7.986 (1.284)
Beef Per Ib, ground 2.060 (0.475)
Chicken Per Ib, whole uncut 1.164 (0.204)
Meats Sausage 1 Ib. package; Jimmy Dean or Owen 3.8891p.
Eggs Dozen large, grade A or AA 1.196 (0.305)
Tuna 6 0z chunk of light tuna; Starkist or Chicken of 0.859 (0.166)
the Sea
Coffee 11.5 oz can; Maxwell House, Hills Brothers, or 3.588 (0.840)
Folgers
Beverages  soft Drink 2 liter bottle; Coca Cola 1.437 (0.214)
Milk Half-gallon, whole 2.068 (0.259)
Sugar 4 |b cane or beat 1.940 (0.253)
Additives Shortening 3 Ib can; Crisco 3.691 (0.426)
Parmesan 8 oz canister of grated parmesan cheede; K 4.346 (0.675)
Margarine 1 Ib sticks, Blue Bonnet or Parkay 0.60.207)
Tissue Box of 175; Kleenex 1.607 (0.225)
Non-Foods Detergent 75 oz dishwashing powder; Cascade 4(1.808)
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Table 3 — Non-Grocery Item Prices (in 2006 dollars)

Variable

Description Mean (Std. Dev.)

All ltems Pooled
Phone
Tire Balance

Haircut
Salon

Dry Cleaning
Washer

Newspaper

Movie
Bowling

18.367 (14.790)
Private residential line, basic monthly reges and taxes  26.573 (4.742)

Average price to computer or spin balance, onetfron 9.450 (1.414)
wheel

Men’s barber shop haircut, no styling 10.83.029)
Woman's shampoo, trim, and blow dry 29.1378(H
Man's two-piece suit 9.402 (1.362)

Home service call, clothes washing machine; minimum 51.256 (8.957)
labor charge, excluding parts

Daily and Sunday home delivery, large-city newspape 16.191 (3.712)
monthly rate

First-run, indoor, evening, no discount 8.10®70)
Price per line (game), Saturday evening-league rate 3.324 (0.667)

32



Table 4 — Store, Distribution Center, and Control \ariables

Variable Description Mean (Std. Dev.)
Costcos Number of Costcos in the city 0.183 (0.509)
Costcos per 100,000 residents in the city 0.1255(0
Costcos per 100 square miles in the city 0.3550Q).
Binary variable for any Costcos in the city 0.186350)
Number of Costcos in the county 0.367 (1.344)
Sam’s Clubs Number of Sam’s Clubs in the city 0.fme65)
Sam’s Clubs in the per 100,000 residents in thye ci  0.608 (0.884)
Sam’s Clubs per 100 square miles in the city 1(25435)
Binary variable for any Sam’s Clubs in the city 520 (0.499)
Number of Sam’s Clubs in the county 0.932 (1.333)
Supercenters Number of Walmart Supercenters igitire 0.730 (1.119)

Discount Stores
Costco DC
Sam’s DC
Supercenter DC
Population
Land

Income
Grocery Stores

Warehouse
clubs/supercenters

Supercenters per 100,000 residents in the city

Supercenters per 100 square miles in the city

Binary variable for any Supercenters in the city

Number of Supercenters in the county
Number of Walmart discount stongheé city
Miles to nearest Costco distribution eent
Miles to nearest Sam’s Club distributienter
Miles to nearest Walmart food diigtron center
City population (units of 100,000)

City land area (units of 100 square miles)

City median household income (units of 10)00
Number of grocery stores in the goun

411(0.835)
01(39.94)
440 (0.497)
1.073 (1.845)
0.923 (1.200)
499.817 (334.292)
260.890 (184.949)
297.910 (319.851)
2.26335)
308 (192.651)
3.469 (0.672)
77.152 (173.277)

Number of warehouse clubs or supercenters in the 0.943 (1.970)
county (after subtracting Costcos, Sam’s Clubs, and

Walmart Supercenters)
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Table 5 — Baseline Results and Falsification Test

Effect on Grocery Prices

Effect on Non-Grocery

Prices

Costcos Short-Run Effect 0.014 (0.004)*** 0.0040(B)

Long-Run Effect 0.027 (0.008)*** 0.011 (0.008)
Sam’s Clubs  Short-Run Effect 0.003 (0.004) 0.00009)

Long-Run Effect 0.006 (0.007) 0.010 (0.012)
Supercenters  Short-Run Effect -0.009 (0.001)*** 0am7 (0.001)

Long-Run Effect -0.017 (0.003)*** -0.002 (0.004)
Lagged Price 0.472 (0.009)*** 0.636 (0.013)***
Observations 70604 27657

Notes: Standard errors, which are heteroskedastinitust and clustered by city, are in parenthestsindicates
statistically significant at the 1% level; ** 5%uel; * 10% level. The “short-run effects” are tbeefficient
estimates for the store variables; the “long-rdec$” are the coefficient estimates for the stagables divided by
one minus the coefficient estimate for lagged pridé regressions include product*year and cityefil effects.
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Table 6 — Robustness Checks

Costcos Sam’s Clubs Supercenters
Short-Run  Long-Run Short-Run  Long-Run Short-Rurong-Run
Panel A:  Population*year 0.012**  0.023*** 0.003 0.006 -0.009***  -0.017***
Add Income*year 0.012*%*  0.023*** 0.003 0.007 -0.009***  -0.017***
Controls 1 yitional stores 0.013**  0.025%* 0.004 0.008 10.009%%%  -0.017%*
Linear city trends 0.014* 0.025* -0.006 -0.010 O040***  -0.018***
Panel B:  Per 100,000 capita 0.008*** 0.015*** -0.0002  -0.0004 -0.006***  -0.011***
Alternate  pgr 100 square miles 0.008** 0.015** 0.004 0.007 -0.007**  -0.014***
\S/g)rir:bles Binary 0.009 0.016 0.006 0.011 -0.021**  -0.041%**
County-level 0.009%**  0.017*** 0.008***  0.014*** -0.006***  -0.011***
County-level; add county trends 0.009* 0.017* azo -0.003 -0.006***  -0.012***
Panel C: Balanced panel (n=26519) 0.011 0.022 -0.0001 -0.0002 -0.007***  -0.014***
Alternate  gingle cities only (n=60628) 0.012* 0.022** 0.005 0.010 -0.009***  -0.016***
Samples s ¢ arter (n=69276) 0.011%* 0.020%* 0.007 0.013 0.011%*  -0.017**
Basket; simple average (n=3061) 0.013***  0.023*** 0.005 0.008 -0.009***  -0.014***
Basket; weighted average (n=3061D.013***  (0.022*** 0.004 0.006 -0.008***  -0.014***
Panel D:  Price int-2 0.018***  (0.029*** 0.004 0.007 -0.012%+  -0.019***
Longer  price in t-3 0.017%*  0.027*** 0.006 0.009 -0.013***  -0.020***
'F‘,fi?:z of  priceinta 0.017%+ 0.025%%* 0.007 0.010 L0.015%%*  -0.021%**
No lagged price 0.025**  (,025*** 0.009 0.009 OOA4**  -0,014%**
Panel E: Baseline 0.038**  0.080*** 0.013 0.028 -0.059%+*  -0,124%**
\Y; [7.63] [14.48] [16.45]
Add population, density, and 0.034*  0.071** 0.003 0.006 -0.043**  -0.089**
income [7.72] [11.46] [4.93]

All regressions include product x year fixed effedity fixed effects, and lagged price. In Pdhgihe first stage F statistics are in bracketan&ard errors are
suppressed to save space; they are available egaest. See other notes for Table 5.
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Table 7 — Lags

One Year Lag

Two Year Lag

Three Year Lag

Coefficient Estimate
Coefficient Estimate for Lag

Costcos

Coefficient Estimate
Coefficient Estimate for Lag

Sam'’s Clubs

Coefficient Estimate
Coefficient Estimate for Lag

Supercenters

Lagged Price
Observations

0.014 (0.007)*
-0.0001 (0.006)

-0.003 (0.005)
0.008 (0.006)

-0.011 (0.003)***
0.002 (0.003)

0.467 (0.009)***
65662

0.02D06)**
0.004 (0.005)

00@.(0.005)
0.008 (0.005)

-0.010 (0.002)***
-0.0003 (0.002)

0.460 (0.010)***
60487

0.013 (0.006)*
-0.003 (0.006)

-0.003 (0.005)
0.006 (0.005)

-0.009 (0.002)***
-0.00004 (0.002)

3@ (0.010)***
55038

See notes for Table 5.

Table 8 — Leads

One Year Lead

Two Year Lead

Three Year Lead

Costcos Coefficient Estimate
Coefficient Estimate for Lead

Sam'’s Clubs Coefficient Estimate
Coefficient Estimate for Lead

Supercenters Coefficient Estimate

Coefficient Estimate for Lead

Lagged Price
Observations

0.012 (0.006)*
0.004 (0.005)

-0.0006 (0.006)
0.005 (0.005)

-0.006 (0.002)***
-0.003 (0.002)*

0.472 (0.009)**
70674

0.00LBQ5)***
-0.0006 (0.004)

0007 (0.004)
0.008 (0.004)**

-0.008 (0.002)***
-0.002 (0.002)

0.471 (0.009)**
65798

0.017 (0.005)**
0.0002 (0.004)

0.003 (0.005)
0.008 (0.004)**

-0.011 (0.002)***
-0.001 (0.001)

@2 (0.009)***
60646

See notes for Table 5.
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Table 9— Product Categories

Costcos Sam’s Clubs Supercenters

Short-Run  Long-Run Short-Run  Long-Run Short-RurLong-Run
Starches (n=6146) 0.011 0.018 0.010 0.016 -0.017**  -0.027***
Fruits/Vegetables (n=18438) 0.021***  0.037*** 0.007 0.012 -0.013***  -0.022**
Meats (n=18433) 0.016***  0.028*** 0.004 0.007 -0.009***  -0.015*
Drinks (n=9219) 0.017***  0.034*** 0.002 0.004 -0.006***  -0.011*
Additives (n=12292) 0.010* 0.017* -0.0007 -0.001 -0.007***  -0.012***
Non-Food Items (n=6146) 0.008 0.010 0.004 0.006 -0.008***  -0.011***
Brand Specified (n=36871) 0.013***  0.023*** 0.004 0.007 -0.008***  -0.015*
Brand Not Specified (n=33803) 0.017**  0.031*** (D3 0.006 -0.011***  -0.019***

All regressions include product x year fixed effedity fixed effects, and lagged price. Standardrs are suppressed to save space; they araladeaipon

request. See other notes for Table 5.
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Table 10 — Individual Products

Costcos Sam’s Clubs Supercenters
Short-Run  Long-Run Short-Run  Long-Run Short-Rurong-Run
Bread 0.007 0.008 0.012 0.015 -0.023***  -0.028***
Cereal 0.021 0.028 0.017 0.023 -0.018***  -0.024**
Lettuce 0.060***  0.066*** 0.007 0.008 -0.017*** 0.026***
Bananas 0.012 0.013 0.008 0.008 -0.017**  -0.018*
Potatoes 0.018 0.019 0.048***  0.050*** -0.020***-0.020***
Peas 0.032** 0.038** 0.012 0.014** -0.017**  0.02*
Peaches 0.013 0.018 0.011 0.016 -0.005* -0.007*
Corn 0.040***  0.049*** -0.011 -0.013 -0.022***  -Q27***
Steak 0.018 0.020 0.001 0.001 -0.009**  -0.010**
Beef 0.025* 0.028* 0.035**  0.040*** -0.012*  -0IB**
Chicken 0.024 0.027 -0.006 -0.007 -0.013**  -(b&t
Sausage 0.017 0.018 0.008 0.009 -0.013**  -0.614*
Eggs 0.035** 0.038** 0.007 0.007 -0.018*** -0.019
Tuna 0.027** 0.032** 0.003 0.004 -0.012***  -0.0v4
Coffee 0.026** 0.031** -0.006 -0.007 -0.009***  QL1***
Soft Drink ~ 0.027** 0.033** 0.012 0.015 -0.008** 0:010**
Milk 0.016** 0.023** 0.009 0.013** -0.007*  -0.09**
Sugar 0.017* 0.019* -0.004 -0.004* -0.006* -0.606
Shortening 0.011 0.020 -0.011*  -0.019** -0.004* -0.006*
Parmesan 0.019** 0.029** 0.008 0.011 -0.009*** .QO3***
Margarine -0.003 -0.003 0.013 0.016 -0.016*** OTO***
Tissue 0.001 0.002 0.011 0.013 -0.008***  -0.010**
Detergent 0.015* 0.019* -0.00007  -0.00008 -0.089* -0.011***

All regressions have a sample size of 3073, exfoeausage for which five observations are missifty
regressions include lagged price, product x yeadfieffects, and city fixed effects. See otheesdor Table 5.
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Table 11 — Heterogeneity by Order of Store

Costcos Sam’s Clubs Supercenters
Short-Run  Long-Run Short-Run  Long-Run Short-Rurong-Run

1st Store 0.012** 0.023** 0.008* 0.015 -0.013***-0.025***
2nd Store 0.013** 0.026** 0.004 0.008 -0.011*** 0.021***
3rd Store 0.015* 0.029* 0.0003 0.0006 -0.009***(Q.Q1L7***
4th Store 0.017 0.031 -0.003 0.006 -0.006*** 12O

Estimates computed from regressions of In(Pricehemumber of stores and their squares, contgofbn lagged
price, product x year fixed effects, and city fixeifects. Standard errors are suppressed to pace;sthey are
available upon request. See other notes for Tabl€oefficient estimates (standard errors) fordoee variables:
Costco 0.012 (0.007), Cosfod.0007 (0.002), Sam’s 0.010 (0.004), S&r0s002 (0.0005), Supercenters -0.015
(0.002), Supercentéers.001 (0.0003).
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Figure 1 — Marginal Effect of Costcos on In(Pricepy Population
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Coefficient estimates (standard errors): Costc8$%(0.007), Costcos*population -0.0018 (0.001%)st€os*populatioh0.00006 (0.00004).
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Figure 2 — Marginal Effect of Sam’s Clubs on In(Prce) by Population
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Coefficient estimates (standard errors): Sam’s D(@0006), Sam’s*population 0.002 (0.002), Sam'gipiatiorf -0.0001 (0.0001).
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Figure 3 — Marginal Effect of Walmart Supercenterson In(Price) by Population
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Coefficient estimates (standard errors): Supercenfe013 (0.002), Supercenters*population 0.0@18007), Supercenters*populatfo.00006 (0.00004).
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Figure 4 — Marginal Effect of Costcos on In(Pricepy Grocery Store Density
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Coefficient estimates (standard errors): Costc884(0.008), Costcos*stores 0.0002 (0.0002), Cesstores -8.27e-7 (6.70e-7).
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Figure 5 — Marginal Effect of Sam’s Clubs on In(Prce) by Grocery Store Density
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Coefficient estimates (standard errors): Sam’s0® (0.006), Sam’s*stores 0.0002 (0.0001), Sam's¢sto3.70e-7 (6.88e-7).
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Figure 6 — Marginal Effect of Walmart Supercenterson In(Price) by Grocery Store Density
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Coefficient estimates (standard errors): Supercenrfe005 (0.003), Supercenters*stores -0.0000(D?), Supercenters*stofed.70e-7 (2.61e-7).
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