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Abstract

Increases in national concentration have been a salient feature of industry
dynamics in the U.S. and have contributed to concerns about increasing market
power. Yet, local trends may be more informative about market power, particularly
in the retail sector where consumers have traditionally shopped at nearby stores.
We find that local concentration has increased almost in parallel with national
concentration using novel Census data on product-level revenue for all U.S. retail
stores between 1992 and 2012. The increases in concentration are broad based,
affecting most markets, products, and retail industries. We implement a new
decomposition of the national Herfindahl-Hirschman Index and show that despite
similar trends, national and local concentration reflect different changes in the retail
sector. The increase in national concentration comes from consumers in different
markets increasingly buying from the same firms and does not reflect changes in
local market power. We argue that the increases in local concentration are not
likely to have significantly contributed to the rise in retail markups.
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1 Introduction

There is an economy-wide trend toward greater ownership concentration and an increase

in the dominance of large, established �rms. These trends have been accompanied by

rising markups, which raises concerns about increasing market power.1 The increase in

concentration has been particularly strong in the retail sector, which accounts for 11 percent

of U.S. employment and 6 percent of U.S. GDP. Both the share of sales going to the largest

�rms and the national Her�ndahl-Hirschman Index (HHI) have been increasing for decades

across retail industries (Autor, Dorn, Katz, Patterson, and Van Reenen, 2020; Horta�csu

and Syverson, 2015). These changes potentially re
ect a decrease in retail competition.

However, local concentration is more informative than national concentration about

the degree of competition and the evolution of markups in retail, because consumers in

the retail sector primarily choose among local stores. Retail �rms also compete within and

across industries, as �rms from di�erent industries often sell identical products. This raises

the need for new measures of retail �rm concentration that re
ect the evolution of local

retail markets at the product and industry levels.

In this paper, we use novel U.S. Census data covering all retail establishments to show

that both national and local �rm concentration have increased. The data come from the

Census of Retail Trade (CRT) and span 1992 to 2012, allowing us to measure changes in

local and national concentration over 20 years. Our data allow us not only to measure

industry-based concentration, but also to construct sales by product for individual retail

stores with which we compute new measures of concentration for local product markets,

handling retailers that sell multiple products by assigning their sales to the appropriate

markets. We consistently �nd increases across these measures.

Our data show that the national and local HHI increased almost in parallel between

1992 and 2012. We show that the HHI measures the probability that two dollars spent at

1See Autor, Dorn, Katz, Patterson, and Van Reenen (2020) for evidence of increased concentration in
retail and other sectors, and Decker, Haltiwanger, Jarmin, and Miranda (2014, 2020) for the dominance of
large �rms. De Loecker, Eeckhout, and Unger (2020) and Hall (2018) document increasing markups.
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random are spent at the same �rm. We use this fact to interpret changes in the HHI. The

national product HHI increased from 1.3 to 4.3 between 1992 and 2012, indicating that the

probability that two random dollars spent on a product anywhere in the U.S. are spent at

the same �rm has increased by 3 percentage points. Local (commuting zone) concentration

in product markets increased by 2.1 percentage points, from 6.4 to 8.5. Moreover, we �nd

that the increases in local retail concentration hold and are often larger when looking at an

extended sample dating back to 1982, when changing the geographical de�nition of local

markets, or when concentration is measured using the sales share of the largest �rms.

We �nd that the increases in local concentration were widespread, with a majority

of markets and product categories experiencing increasing concentration. The local HHI

increased in 57 percent of commuting zones between 2002 and 2012; the increases were

even more widespread in the previous decade (1992-2002), with concentration increasing

in 70 percent of commuting zones. Markets with increasing concentration accounted for 59

percent of retail sales between 2002 and 2012 and 73 percent of retail sales between 1992

and 2002. Concentration also increased for seven of the eight major product categories in

retail between 1992 and 2012, with Clothing being the exception.2

We examine how online and other non-store retailers a�ect local concentration and

�nd they have a small e�ect because they account for less than 10 percent of CRT sales

throughout our sample. Establishing the exact e�ect of non-store retailers on local

concentration is challenging because the CRT does not contain the location of sales for

non-store retailers. Nevertheless, we obtain bounds for the e�ect of non-store retailers by

assigning their national sales to local markets using a range of assumptions on how

concentrated their local sales are. Including non-store retailers implies smaller increases

in local concentration under most assumptions.

We also measure local and national retail concentration in six-digit NAICS industries

2The eight major product categories are Clothing, Furniture, Sporting Goods, Electronics & Appliances,
Health Goods, Toys, Home Goods, and Groceries. These categories account for 94 percent of retail sales.
For comparison, the eight largest (out of 61) six-digit NAICS codes in retail account for two-thirds of sales.
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and compare them to our product-based results. We �nd that industry-based measures

exhibit a stronger increase in concentration than product-based measures. Commuting zone

concentration increased 12.6 percentage points between 1992 and 2012, an increase six times

greater than the increase in local product concentration. Local concentration increased

within all eight three-digit NAICS subsectors, led by a 28 percentage point increase in the

industries that make up the General Merchandising subsector.

The main di�erence between product- and industry-based measures of concentration is

the type of competition that they emphasize. Product-based measures emphasize

competition in the sale of goods, while industry-based measures emphasize competition in

retail services. This di�erence is made clear in the treatment of general merchandisers

and other multi-product retailers, which, by de�nition, sell the same products as retailers

in other industries, but o�er a di�erent service precisely by o�ering a wider range of

products.3 In fact, general merchandisers account for more than 20 percent of sales in

Electronics & Appliances, Groceries, and Clothing, and their expansion has been linked

to the closure of grocery stores (Arcidiacono, Bayer, Blevins, and Ellickson, 2016),

showing that competition across industries is a relevant feature of retail markets. The

same pattern arises in more detailed industries, as we show in Section 2 and Appendix C.

Having established the increase in both national and local retail concentration, we

investigate the relationship between these two trends. We do this by implementing a new

decomposition of national concentration as measured by the HHI. The decomposition uses

the law of total probability to separate the national HHI into a weighted average of the

probability that two dollars spent in the same marketare spent at the same �rm (local

concentration) and the probability that two dollars spent in di�erent markets are spent

3For example, Walmart is in the general merchandising subsector (three-digit NAICS 452) but competes
with grocery, clothing, and toy stores. However, a retailer in a clothing industry is likely to carry a large
number of clothing items, while a general merchandiser like Walmart will carry other products in addition
to a smaller number of clothing items. Walmart reports SIC code 5331 to the Security and Exchange
Commission, which corresponds to NAICS 452990 (Securities and Exchange Commission, 2020). References
to speci�c �rms are based on public data and do not imply the company is present in the con�dential data.
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at the same �rm (cross-market concentration).4 Local concentration is weighted in the

decomposition by the probability that two dollars are spent in the same marketregardless

of the �rms at which they are spent, a measure of how concentrated spending is across

markets. We call this measure collocation.

Implementing the decomposition shows that changes in national concentration capture

changes in cross-market concentration rather than changes in local concentration. The

distribution of retail sales across locations in the U.S. implies a low weight on local

concentration|the collocation term is less than 2 percent throughout our

sample|capturing the fact that even the largest retail markets in the U.S. are too small

to a�ect national concentration. Because of this, a �rm can only be large at the national

level if it is present in many markets. In this sense, the trends in national concentration

contain no information about the competitive environment in local markets.5

In summary, increases in local concentration capture consumers within a market

shopping at the same �rm, and these increases explain less than one percent of the change

in national concentration. The remaining 99 percent of the change comes from consumers

in di�erent markets increasingly buying from the same �rms, adding to the �ndings of

previous papers like Cao, Hyatt, Mukoyama, and Sager (2019), Hsieh and Rossi-Hansberg

(2019), and Rossi-Hansberg, Sarte, and Trachter (2020) on the role of the expansion of

large �rms in explaining changes in the U.S. economy.6

We end the paper with a discussion of the implications of our �ndings. Under certain

forms of competition, such as Cournot, there is a direct link between local market

concentration and �rms' margins that implies increases in retailers' margins of at most

4The tools we develop apply to decompose concentration into any set of mutually exclusive components,
for instance, dividing markets by demographics, geography, or sectoral composition.

5A low collocation term is not a necessary feature of retail markets. In Section 4 we show that collocation
can be much higher in other countries, approximately 11 percent in Canada, Chile, and Norway, implying
a tighter link between local and national concentration.

6The expansion of large retail �rms has a�ected local markets, leading to the closing of small stores
(Jia, 2008; Haltiwanger, Jarmin, and Krizan, 2010) and grocery chains (Arcidiacono et al., 2016), as well
as higher retail employment in local labor markets (Basker, 2005).
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1.7 percentage points form the increase in product market concentration.7 These changes

in margins are much lower than the increases found in De Loecker et al. (2020) and are in

the range of the 6.0 percentage points increase in retailers gross margins between 1993

and 2012 from the Annual Retail Trade Survey (ARTS). We also discuss the importance

of multi-market pricing and the growth of online retailers. These trends imply that

retailers may set prices based on the average of their market power across markets. Both

of these trends can attenuate the impacts of increasing local concentration.

Comparison to Previous Concentration Results Our �nding of parallel increases in

local and national concentration complements work documenting increasing concentration

across the U.S. economy.8 In particular, our product-based measures complement work

�nding increasing national concentration at the industry level using the Census of Retail

Trade (Autor et al., 2020). The increases in local concentration in the retail sector that

we document are in line with the �ndings of Rinz (2020) and Lipsius (2018), who study

local labor markets using the Longitudinal Business Database (LBD), another U.S. Census

dataset, and contrast with the decreasing trends in local concentration that they and Rossi-

Hansberg et al. (2020) �nd outside of retail. We provide more evidence that retail is the

only sector with consistently increasing local concentration.

We provide new series of concentration by product categories, which better re
ect the

nature of competition in retail, as well as series by industry at di�erent levels of geographic

aggregation. Our results di�er from the industry-based results in Rossi-Hansberg et al.

(2020) and studies of consumer purchasing decisions by Neiman and Vavra (2020) and

Benkard, Yurukoglu, and Zhang (2021), that �nd decreasing concentration.

7Many of the concerns about concentration leading to higher markups (Hall, 2018; Traina, 2018;
Edmond, Midrigan, and Xu, 2019; De Loecker et al., 2020) would operate through local markets,
particularly in labor and retail markets. For instance, higher local employment concentration has been
shown to negatively impact wages (Jarosch, Nimczik, and Sorkin, 2020; Azar, Berry, and Marinescu, 2019;
Rinz, 2020; Berger, Herkenho�, and Mongey, 2022), and has been associated with the presence of large
publicly traded �rms that are increasingly owned by common investors (Azar, Qiu, and Sojourner, 2022).

8See Basker, Klimek, and Van (2012); Foster, Haltiwanger, Klimek, Krizan, and Ohlmacher (2016);
Horta�csu and Syverson (2015); Grullon, Larkin, and Michaely (2019); Ganapati (2020).
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Rossi-Hansberg et al. (2020) base their results on data from the National

Establishment Time Series (NETS), a private dataset, that does not contain sales by

product categories, preventing them from addressing cross-industry competition.

Moreover, the NETS includes restaurants in the retail sector while the CRT does not,

which explains part of the di�erence between the two studies (Trachter, 2021).9 There are

also methodological di�erences between our studies. We consider a range of methods to

calculate the local HHI to make our studies more comparable. We �nd increases in local

concentration with all but one with changes in local industry concentration between -1.5

and 12.6 percentage points. The baseline estimate in Rossi-Hansberg et al. that local

retail concentration decreased by 17 percentage points falls signi�cantly outside this

range. Half of the remaining di�erence is due to data source as we show in Section 3.4

and Appendix E.

On the other hand, Benkard et al. (2021) study the ownership of the brands of goods and

services that consumers purchase, �nding that both national and local concentration among

the producers of these products decrease over time, while Neiman and Vavra (2020) use

scanner data to show that concentration in household UPC purchases of groceries has fallen.

We calculate �rm-level concentration among the retailers that sell those (and other) goods

using data covering all retail sales. Taken together, our results are complementary as they

speak to di�erent aspects of the retail sector. On aggregate, consumers are simultaneously

purchasing a wider variety of brands as they buy those products from a smaller set of retail

�rms. In this way, increasing retail concentration could cause retail �rms to have both

more market power with consumers and better negotiating power with suppliers.

The rest of the paper proceeds as follows. Section 2 describes the data and how we

construct store-level sales by product. Section 3 measures retail concentration and

documents its evolution. Section 4 decomposes national concentration into local and

cross-market concentration. Section 5 discusses implications for retailers' market power.

9The NETS also has issues tracking establishments and imputing sales of retailers (see, Crane and
Decker, 2020; Decker, 2020).
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2 Data: Retailer Revenue for All U.S. Stores

This section describes the creation of new data on store-level revenue for 18 product

categories for all stores with at least one employee in the U.S. retail sector. These data

allow us to construct detailed measures of concentration that take into account

competition between stores selling similar products in speci�c geographical areas.

2.1 Data Description

We use con�dential U.S. Census Bureau microdata that cover 1992 to 2012 (U.S. Census

Bureau, 1992-2012). The data source is the Census of Retail Trade (CRT), which provides

revenue by product type for retail stores (establishments) in years ending in 2 and 7. We

compile CRT data on product-level revenue and information on each store's location to

de�ne which stores compete with each other. Importantly, a store's local competition will

include stores in many di�erent industries inside the retail sector because stores of di�erent

industries can sell similar products. This is particularly relevant for stores in the general

merchandising subsector, but it also a�ects stores across more detailed industries (e.g.,

family clothing stores, women's clothing stores, and men's clothing stores). The data we

create here are uniquely equipped to deal with cross-industry competition.

We combine the CRT data with the Longitudinal Business Database (LBD) (Jarmin

and Miranda, 2002), which contains data on each store's employment and allows us to track

stores over time. The LBD's �rm identi�ers allow us to determine which stores are owned

or controlled by the same entity.10 This de�nition of �rms combines stores with di�erent

names if they are subsidiaries of the same �rm. It also combines the stores of entities

that merge into one �rm.11 We calculate all concentration measures at the �rm level by

combining store sales of a �rm in each market.

10Seehttps://www.census.gov/econ/esp/definitions.html
11The e�ect of mergers on concentration depends on whether the stores that merge sell the same products,

are in the same industries, and are located in the same geographical markets.
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2.2 Sample Construction

The retail sector is de�ned based on the North American Industrial Classi�cation System

(NAICS) as stores with a two-digit code of 44 or 45. As such, it includes stores that sell

�nal goods to consumers without performing any transformation of materials. We use the

NAICS codes available from the CRT as the industry of each store. The sample includes

all stores with positive sales and valid geographic information that appear in o�cial CRT

and County Business Patterns (CBP) statistics that sell one of the product categories used

in this study.12

Table 1 shows summary statistics for our sample. Even though the number of

establishments and �rms 
uctuates over time, there is an overall decrease in both counts

between 1992 and 2012. Notably, the decrease in �rms is double the decrease of

establishments. This trend is consistent with the growing importance of multi-market

�rms in rising cross-market concentration that we show in Section 4. Despite these

trends, employment increases over time, representing about 9 percent of nonfarm U.S.

employment over the whole sample period.13

Table 1: Sample Summary Statistics

1992 1997 2002 2007 2012

Establishments 908 942 913 912 877
Firms 593 605 589 566 523
Sales 1,004 1,368 1,657 2,062 2,195
Employment 9.91 11.60 11.89 12.78 12.31

Notes: Establishment and �rm numbers are expressed in thousands.

Sales and employment numbers are expressed in millions. The numbers

are based on calculations from the Census of Retail Trade and the

Longitudinal Business Database.

12We exclude sales of gasoline and other fuels, autos and automotive parts, and non-retail products
because franchising makes it di�cult to identify �rms. In our main results we exclude non-store retailers
because sales from these stores are typically shipped to di�erent markets than their physical location. We
explore the implications of this assumption in Section 3.3.

13U.S. employment numbers come from Total Nonfarm Employees in the Current Employment Statistics
(Bureau of Labor Statistics, 2019).
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2.3 Creation of Product-Level Revenue

We construct product-level revenue data for all U.S. stores, allowing us to assign a store in

a given location to markets based on the types of products it carries. To do this, we exploit

the CRT's store-level data on revenue by product line (e.g., men's footwear, women's pants,

diamond jewelry). We then aggregate product line codes into 18 categories such that stores

in industries outside of general merchandise and non-store retailers sell primarily one type

of product.14 For instance, stores in industries beginning with 448 (clothing and clothing

accessory stores) primarily report sales in products such as women's dress pants, men's

suits, and footwear, which are grouped into a Clothing category.

The product-level data we construct opens up the possibility to study product

markets covering all of retail. Alternative data sources, such as the NielsenIQ Homescan

Consumer Panel and the Nielsen Scanner Data, provide more detailed product

descriptions but lack the representativeness of our sample, focusing mostly on grocery and

health products for a limited sample of people or retailers, making them less useful for

computing concentration at the �rm level.15 Our de�nition of product categories implies

slightly higher levels of aggregation than six-digit NAICS industry codes while dealing

with cross-industry competition (see Appendix C). It also addresses the fact that several

product lines are consistently sold together, as is the case for men's wear (product line

code|plc|20200), women's juniors' and misses' wear (plc 20220), and footwear products

(pcl 20260), or for major household appliances (plc 20300) and TVs (plc 20320).

Aggregating product lines into categories allows us to accurately impute revenue by

category for stores that do not report product-level data. The CRT asks for sales by

product lines from all stores of large �rms and a sample of stores of small �rms. For the

14Table B.2 lists all the product categories. Unless otherwise stated, we use data from all products for
our aggregate results. In Section 3.2 we focus on the eight \main" product categories that account for 94
percent of store sales in our sample for results for individual product categories. The remaining categories
are individually small and have not been released due to disclosure limitations.

15Firm level concentration is the relevant measure of concentration for antitrust in retail. However,
detailed product concentration is informative about consumer behavior and retailers upstream market
power with their suppliers (Benkard et al., 2021; Neiman and Vavra, 2020).
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remainder, store-level revenue estimates are constructed from administrative data using

store characteristics (e.g., industry and multi-unit status). These revenue estimates are

constructed for stores that account for about 20 percent of sales in each year. Appendix B

provides the details of this procedure.

Our product-level revenue data also accounts for the presence of multi-product stores.

When a store sells products in more than one category, we assign the store's sales in each

category to its respective product market. Consequently, a given store faces competition

from stores in other industries. For example, an identical box of cereal can be purchased

from Walmart (NAICS 452), the local grocery store (NAICS 448), or online (NAICS 454).16

Table 2 shows that cross-industry competition is pervasive in retail. On average, the

main subsector for each product accounts for just over half of the product's sales. The

remaining sales are accounted for by multi-product stores, particularly from the general

merchandise and non-store retailer industries, which are included in the appropriate product

markets based on their reported sales. The high sales shares of these multi-product stores

makes industry classi�cations problematic when studying competition. Table D.1 reports

the composition of sales for each product category, further distinguishing between general

merchandisers and other multi-product retailers.

Moreover, even stores in detailed industries (six-digit NAICS) sell the same products.

For example, men's clothes are available at Men's clothing stores (448110), and family

clothing stores (448140), in addition to department stores (452111) and discount

department stores (452112), see Table C.4 in Appendix C. Although the shopping

experience may di�er between stores in di�erent industries a consumer looking to buy a

new pair of jeans might consider stores in more than four di�erent NAICS industries.

16The authors found a 10.8 oz box of Honey Nut Cheerios at Walmart, Giant Eagle, and Amazon.com
on June 22, 2020.
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Table 2: Share of Product Category Sales by Main Subsector

1992 2002 2012

Avg. Main Subsector Share 55.8 53.2 50.0
Max Main Subsector Share 79.8 73.1 72.4
Min Main Subsector Share 30.3 27.6 22.0

Notes: The numbers are based on calculations from the Census of Retail Trade.

The average is the arithmetic mean across the eight main product categories of the

share of sales accounted by establishments in the product's associated subsector.

Shares are multiplied by 100.

2.4 De�nition of Local Markets

We use the 722 commuting zones that partition the contiguous U.S. as our de�nition of

local markets. Commuting zones are de�ned by the U.S. Department of Agriculture such

that the majority of individuals work and live inside the same zone, and they provide a

good approximation for the retail markets in which stores compete. If individuals live and

work in a commuting zone, they likely do most of their shopping in that region.

Our results regarding the increasing trends in local concentration and the role of local

trends for national concentration are robust to changes in the de�nition of retail markets.

Choosing a larger geographical unit when de�ning retail markets, such as commuting

zones, typically increases the contribution of local concentration to national concentration

relative to smaller geographical units such as counties or zip codes. Larger geographical

units also tend to have lower levels of concentration than smaller units. However, despite

di�erences in levels of concentration, measures at the zip code, county, commuting zone,

and Metropolitan Statistical Area (MSA) levels lead to the same conclusions about the

trend in local concentration, even in an extended sample dating back to 1982 (see

Appendix D.2).
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3 Changes in Retail Concentration

In this section, we use the detailed microdata described in Section 2 to measure national

and local concentration in the U.S. retail sector. We �nd that local concentration has

increased almost in parallel with national concentration. The increases in concentration

are broad based, a�ecting most markets, product categories, and retail industries.

Our primary measure of concentration is the �rm Her�ndahl-Hirschman Index (HHI)

for a given product category. We denote byi an individual �rm and by j a product so that

sjt
i represents the sales share of �rmi in product j at time t. More generally, we de�ne

subscripts and superscripts such thatsb
a is the share OFa IN b. The national HHI in a

year is de�ned as the sum of the product-level HHIs weighted by the share of productj 's

sales in total retail sales,st
j :

HHI t =
JX

j =1

st
j HHI t

j ; with HHI t
j =

NX

i =1

�
sjt

i

� 2
; (1)

while the HHI of location ` and product j in year t is calculated as

HHI t
`j =

NX

i =1

�
sj`t

i

� 2
: (2)

Figure 1 plots national and local concentration in the U.S. retail sector as measured

by the HHI. Between 1992 and 2012, both national and local concentration increased at

a similar pace. National concentration more than tripled from 1.3 to 4.3 percent. Local

concentration, measured by the commuting zone HHI, increased by 34 percent from 6.4

percent to 8.5 percent, a similar increase to that of the national HHI.

We extend these results back to 1982 and consider additional measures of local

concentration measures at the zip code, county, and MSA level (Appendix D.2). We �nd

no change in the increasing trends for national and local concentration. Most of this

increase occurred between 1997 and 2007, after which all concentration measures plateau.
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Figure 1: National and Local Concentration

Notes: The numbers are based on calculations from the Census of Retail Trade. The �gure plots the
Her�ndahl-Hirschman Index (HHI) for local markets de�ned at the commuting zone level and national
concentration. The local HHI is aggregated using each location's share of national sales within a product
category. The numbers are sales-weighted averages of the corresponding HHI across product categories.

In fact, the national HHI was low and grew at a low rate before 1997. National

concentration increased by 1 percentage point in the 15 years between 1982 and 1997; by

contrast, it increased 2.3 percentage points in the 10 years between 1997 and 2007. We

also show that increases in local concentration are found with other de�nitions of local

markets and that these changes are broad based across products and geographic areas.

The national concentration results are consistent with previous industry-level work

using sales and employment for various sectors, including retail (Basker et al., 2012;

Foster et al., 2016; Lipsius, 2018; Autor et al., 2020; Rinz, 2020; Rossi-Hansberg et al.,

2020). The local concentration results are also consistent with studies on labor market

concentration that �nd increasing local concentration in retail but decreasing local

concentration in other sectors (Rinz, 2020; Lipsius, 2018). We show that industry-based
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measures of sales concentration also rise at both the national and local level in Section 3.4

and contrast these results with those of Rossi-Hansberg et al. (2020) who report

decreasing local concentration.

3.1 Changes in Concentration across Markets

We now turn to the distribution of changes in concentration across markets. We �nd that

the increases in concentration have been broad based. Almost 60 percent of dollars spent in

2012 are spent in markets that have increased concentration since 2002 (Figure 2d). In just

10 years, 23 percent of markets have increases in concentration of over 5 percentage points

(Figure 2b). These changes are signi�cant. For comparison, the Department of Justice

considers a 2 percentage point increase in the local HHI potential grounds for challenging

a proposed merger (Department of Justice and Federal Trade Commission, 2010).

Figures 2a and 2c show that the changes in concentration were even more widespread

between 1992 to 2002. Over 69 percent of markets, accounting for 72 percent of retail sales,

increased their concentration. In both the 1992{2002 and 2002{2012 decades, the majority

of retail sales occurred in markets with relatively small increases in concentration (between

0 and 5 percentage point increases in the market's HHI). These markets account for 66

percent of retail sales in 2002 and 55 percent in 2012.
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Figure 2: Changes in Concentration across Markets

(a) Unweighted 1992{2002 (b) Unweighted 2002{2012

(c) Weighted 1992{2002 (d) Weighted 2002{2012

Notes: The numbers are based on calculations from the Census of Retail Trade. The top panels show
the fraction of markets, commuting zone/product category pairs, with changes in concentration of a given
size. The bottom panels weight markets by the value of sales in the product category. The columns report
changes for the decades 1992 to 2002 and 2002 to 2012.
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3.2 Changes in Concentration across Products

Between 1992 and 2012, both local and national concentration increase for seven of the

eight major product categories, Clothing being the exception. Figure 3a shows that these

increases were large for many products. Six of the eight categories had an increase in HHI

between 3 and 4 percentage points. Despite this common trend, the changes in

concentration vary substantially across product categories. Local concentration in

Groceries increased by only 1.1 percentage points and decreased in Clothing by 2012,

while it almost doubled in Home Goods and Electronics & Appliances.

Figure 3b shows the levels of national concentration for each product category between

1992 and 2012. The increases in national concentration are widespread and signi�cant. Six

of the categories have larger absolute changes in national concentration relative to local

concentration even though the levels of national concentration are markedly lower than

those of local concentration.

Finally, comparing Figures 3a and 3b shows that not all product markets evolved in

the same way between 1992 and 2012. The markets for Furniture and Clothing changed

very little, and both have relatively low levels of both local and national concentration.

On the other hand, local markets for Groceries and Health Goods became slightly more

concentrated, while at the national level, concentration has increased more than fourfold.
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Figure 3: Local and National Concentration across Product Categories

(a) Local Concentration

(b) National Concentration

Notes: The numbers are national and local Her�ndahl-Hirschman Indexes (HHI) by product weighted by
market size from the Census of Retail Trade microdata.
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3.3 Impact of Online and Other Non-Store Retailers

The previous results calculated local concentration using only brick-and-mortar retailers.

In what follows, we consider the potential impact of online and other non-store retailers

on local concentration. The market share of non-store retailers has more than tripled

between 1992 and 2012. However, the overall importance of non-store retailers remained

limited through 2012. The initial sales share of non-store retailers is low, just 2.7 percent

in 1992. This low share re
ects both the absence of online retailers and the limited role

of other retailers that rely on mail order and telephone sales. The sales share of non-store

retailers had risen to 9.5 percent by 2012, driven by an increase in online sales. The increase

was uneven across product categories. Non-store retailers had signi�cant market share in

product categories, such as Furniture, Clothing, and Sporting Goods, but have almost no

market share in Groceries and Home Goods (see Appendix D.3).

The e�ect of online and other non-store retailers on local concentration depends on how

their sales are distributed across and within markets. Unfortunately, the CRT does not

record the location in which non-store retailers sell their products, making it impossible

to determine the exact e�ect of these retailers on local concentration. Nevertheless, we

can generate bounds for the e�ect of non-store retailers while being consistent with their

behavior at the national level. To do this, we assume that the share of retail spending

that goes to non-store retailers is constant across markets within a product category and

is equal to the national sales share of non-store retailers in that category.17

Having distributed the sales of non-store retailers across markets, we can construct a

lower and upper bound for the local HHI. The total e�ect on concentration depends on

the total market share of non-store retailers and how concentrated they are. The lower

17It is possible for brick-and-mortar retailers to sell online becoming mixed channel retail �rms. The
CRT assigns these transactions to the establishment that ful�lls them. Transactions shipped from a brick
and mortar establishment are typically included in the sales of that establishment and are thus already
accounted for in our concentration calculations. Transactions shipped from a dedicated ful�llment center
are assigned to an establishment of the same �rm in a non-store retailer industry. We have studied multiple
ways of assigning the sales of mixed channel retailers and found that they have limited e�ects through 2012
because their sales are relatively low.
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bound assumes that non-store retailers are atomistic, with the sales share of each non-store

retailer equal to zero. The lower bound is

HHI = (1 � sNS )2 HHI BM ; (3)

wheresNS corresponds to the sales share of non-store retailers andHHI BM to the HHI of

brick-and-mortar stores. In this case, non-store retailers decrease concentration by reducing

the sales share of brick-and-mortar stores. The size of this decrease depends on the sales

shares of non-store retailers in the product category. The upper bound assumes that all

the sales of non-store retailers belong to a single stand-in �rm. The upper bound is

HHI = (1 � sHS )2 HHI BM + s2
NS : (4)

This is an upper bound on concentration under the assumption that �rms do not have both

brick-and-mortar and non-store establishments, which is consistent with the data.

Figure 4 shows the bounds we construct for local concentration across product

categories in the retail sector. As expected, including non-store retailers for categories like

Home Goods or Groceries hardly a�ects the level of concentration because the market

share of non-store retailers remains low throughout. The e�ects are larger for the other

categories, especially for 2012. Accounting for non-store retailers reduces concentration in

most categories because of the decrease in market share among brick-and-mortar stores.

For most product categories, the bounds for local concentration lie below the estimated

HHI for brick-and-mortar stores (marked by the diamonds in the �gure). It is only in

Electronics & Appliances, and to a lesser extent in Clothing, that the market share of

non-store retailers is large enough for their inclusion to potentially increase concentration.

When non-store retailers are included, there is still a clear increase in local concentration

between 1992 and 2002, although the levels are slightly lower. Moving from 2002 to 2012,

the story becomes ambiguous, especially for product categories with a signi�cant share of
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Figure 4: Local Concentration and Non-Store Retailers

Notes: The numbers are based on calculations from the Census of Retail Trade. Diamonds mark local
concentration for brick-and-mortar stores as measured by the Her�ndahl-Hirschman Index (HHI) at the
commuting zone level. The continuous lines cover the bounds on concentration including non-store retailers.
We assume that sales of non-store retailers are distributed across local markets proportionately to the sales
of brick-and-mortar retailers. The upper bound assigns all the sales of non-store retailers to a single
stand-in �rm. The lower bound assumes that non-store retailers are atomistic, with the sales share of each
individual non-store retailer equal to zero.

their sales going to non-store retailers. In many cases, the bounds for 2012 contain the

bounds for 2002, indicating local concentration could either be increasing or decreasing

depending on the concentration among non-store sales. At a national level, non-store

retailers were not highly concentrated during this time period (Horta�csu and Syverson,

2015), and thus the increasing importance of non-store retailers is potentially decreasing

local market concentration between 2002 and 2012.
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3.4 Comparing Industry- and Product-Based Results

We now document the evolution of industry-based concentration measures. These measures

capture the variation in retail services o�ered by di�erent industries. For instance, general

merchandisers o�er a variety of products, and consumers value the ability to buy multiple

products in one location (Seo, 2019). In this sense, industry based measures focus on a

di�erent dimension of competition between retail stores than the product-based measures

we have presented.

We �nd larger increases in both national and local concentration at the industry level

than at the product level. We study industry-based measures of concentration de�ned

at the six-digit NAICS level, the most disaggregated industries available in the data. We

aggregate these results to the three-digit NAICS level using a sales-weighted average. Table

3 shows that national industry-based concentration increases by 8.7 percentage points, 5.7

percentage points more than with product-based measures. Commuting zone concentration

goes up by 12.6 percentage points between 1992 and 2012 when measured at the industry

level, 10.4 percentage points more than the product-based measure. The same patterns arise

when de�ning markets at the zip code level and show that the large increase in industry-

based local concentration is not a feature of the geographical aggregation of markets.

A signi�cant portion of the increase in industry concentration comes from six-digit

industries within the general merchandise subsector (NAICS 452), where local

concentration increased by 28.2 percentage points (see Figure D.4 in Appendix D.5). This

change is at least partially due to general merchandisers selling an increasing number of

products and may not re
ect increasing market power.

We match each product to the subsector that primarily sells that product (e.g.,

Clothing and NAICS 448: Clothing and Clothing Accessory Stores) and plot the changes

in concentration in Figure 5. The �gure shows a positive correlation between industry

and product concentration despite the di�erences in market de�nition. However, the

increases in concentration are larger when measured at the industry level, which explains
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Table 3: Comparison of Product- and Industry-Based Concentration

National Concentration

1992 1997 2002 2007 2012

Product Based 0.013 0.019 0.031 0.042 0.043
Industry Based 0.029 0.046 0.085 0.105 0.116

Commuting Zone Concentration

Product Based 0.064 0.066 0.078 0.086 0.086
Industry Based 0.177 0.199 0.263 0.287 0.303

Zip Code Concentration

Product Based 0.264 0.277 0.288 0.286 0.277
Industry Based 0.530 0.552 0.603 0.611 0.615

Notes: The numbers come from the Census of Retail Trade and are the level

of concentration in a given year with markets de�ned according to the noted

geography. All measures of concentration use the establishments included in

the sample for the product-based results. Industry concentration uses six-digit

NAICS codes.

the larger increases in overall retail concentration shown in Table 3. Appendix D.5

complements these results by reporting the levels of local and national concentration for

the industries corresponding to our main product categories and general merchandisers.

The picture that emerges from our data di�ers from Rossi-Hansberg et al. (2020), who

�nd a decrease in industrial retail concentration at the zip code level of 17 percentage points

between 1992 and 2012. Our studies di�er in both data and methodology.

Rossi-Hansberg et al. use U.S. National Establishment Time Series (NETS) data, a

private dataset, to calculate concentration using sales and employment for multiple

sectors.18 The NETS de�nes the retail sector using Standard Industrial Classi�cation

(SIC) codes, while the CRT uses NAICS. The main di�erence is that SIC includes

restaurants in retail while the NAICS does not, making it so that our results are not

directly comparable (Trachter, 2021).

18Crane and Decker (2020) show that the NETS has issues tracking establishments over time, making it
problematic for measuring trends and Decker (2020) argues that NETS sales are typically imputed from
employment, making studies with NETS most comparable to studies of employment concentration.
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Figure 5: Product vs Industry Concentration

Notes: The data are from the Census of Retail Trade. Each point marks the change in local Her�ndahl-
Hirschman Index (HHI) of a product category and its main subsector between 1992 and 2012. Markets are
de�ned at the commuting zone level and are aggregated using each market's share of national sales in the
relevant industry or product.

We also di�er in the aggregation methodology for local concentration. The

methodology in Rossi-Hansberg et al. places more weight on markets with declining

concentration because it uses each market's �nal share of employment and markets

become less concentrated as they grow. Weighting markets using their average share of

employment over time or their initial share always implies increasing local concentration.

We replicate the methodology of Rossi-Hansberg et al. in our data and �nd a 1.5

percentage point decrease in local industrial concentration at the zip code level. The

remaining 15.5 percentage points between our results are equally due to di�erences in

market de�nition and data sources. For their baseline result, Rossi-Hansberg et al. de�ne

markets based on eight-digit SIC codes, while we use six-digit NAICS codes in our industry
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measures.19 Rossi-Hansberg et al. show that moving from eight- to four-digit SIC codes in

NETS implies a decline in concentration of 8 percent, explaining about half of the di�erence

between our results. Four-digit SIC codes are comparable to the six-digit NAICS available

in the CRT. The change from NETS data to CRT data explains the other half of the

di�erence. We provide full details of these exercises in Appendix E.

All other concentration measures we calculate for the retail sector|varying the level of

geographical aggregation, aggregation methodology, and de�nition of markets by product or

industry|imply an increase in local concentration between 1992 and 2012. Taken together,

we �nd robust evidence for increases in local retail concentration.

4 The Relationship Between National and Local HHIs

We now turn to the relationship between national and local concentration. Despite national

and local concentration increasing in parallel between 1992 and 2012, the rise in national

concentration does not re
ect the behavior of local markets. The information in Figure 1

alone is not enough to determine the relationship between national and local concentration

because they can, in principle, move independently. National concentration can increase as

local markets become more concentrated, but it can also increase by having �rms expand

across markets, capturing a larger share of national sales without necessarily increasing local

concentration (Rossi-Hansberg et al., 2020). This expansion makes it so that consumers in

di�erent markets increasingly buy from the same �rms. We refer to this as an increase in

cross-market concentration.

To address this issue, we develop a new decomposition of national concentration into

local and cross-market concentration. The decomposition is based on a probabilistic

interpretation of the HHI. The HHI for product j measures the probability that two

19Eight-digit SIC codes may be overly detailed for retail markets because many retailers will sell multiple
types of goods. For example, concentration in eggs and poultry (54999902) would miss the fact that many
eggs and poultry are sold by chain grocery stores (54119904) and discount department stores (53119901).
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dollars, x and y, chosen at random, are spent at the same �rm. Our probabilistic

interpretation of the HHI provides a new way to understand the level of and changes in

the HHI.20 It also lets us use the law of total probability to derive a decomposition of the

HHI into any set of mutually exclusive components. In particular, we decompose the

national HHI based on whether the two dollars are spent in the same or di�erent markets:

P(i x = i y)
| {z }
National HHI

=

Collocationz }| {
P(`x = `y) P(i x = i y j`x = `y)

| {z }
Local HHI

+

1 { Collocationz }| {
P(`x 6= `y) P(i x = i y j`x 6= `y)

| {z }
Cross-Market Concentration

; (5)

wherei x is the �rm at which dollar x is spent and`x is the location of the market in which

dollar x is spent, and likewise fory.

Equation (5) has three components. The �rst component,P(`x = `y), which we term

collocation, captures the probability that two dollars are spent in the same location.21

The second component,P(i x = i y j`x = `y), is an aggregate index of local concentration,

with local concentration measured as in equation (2).22 This captures the extent to which

consumers in a local market shop at the same �rm. The third component,P(i x = i y j`x 6=

`y), which we call cross-market concentration, captures the probability that a dollar spent

in di�erent markets is spent at the same �rm:

P(i x = i y j`x 6= `y) =
X

`

X

n6= `

s`sn

1 �
P

p s2
p

| {z }
Weights

NX

i =1

s`
i s

n
i

| {z }
Cross-Market

: (6)

The cross-market concentration between two markets (say` and n) is given by the product

of the shares of the �rms in each location (the probability that two dollars spent in di�erent

20The probability that two dollars are spent in the same �rm in the U.S. goes from 1.3 percent in 1992
to 4.3 percent in 2012.

21The collocation term is P(`x = `y ) =
P L

` =1 (s` )
2 ; where s` is the share of location` in national sales.

22In the decomposition, each local market is weighted by the conditional probability that the two dollars
are spent in location` given that they are spent in the same location:s2

` =(1�
P

p s2
p ). These weights give more

importance to larger markets than the more usual weightss` |the share of sales (of product j ) accounted
for by location ` (at time t). We present aggregated series for local concentration in Section 3 that use the
latter weights. Appendix A derives these results in detail.
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locations are spent in the same �rm). The pairs of markets are then weighted by their share

of sales and are summed.

The collocation term determines how much can be learned about local competitive

environments using national information. If it is large enough, national concentration

numbers can be informative about local markets, as the decomposition in (5) shows.

Conversely, a low collocation term implies that local concentration can only have a limited

e�ect on national trends, making changes in national concentration mostly informative

about cross-market concentration. Our estimates of the collocation term for the retail

sector using con�dential data are about 0.012.23 In the U.S., even the largest markets

represent only a small fraction of total retail sales, resulting in a low collocation term.

Implementing the decomposition makes it clear that national concentration re
ects

the rise in cross cross-market concentration. Figure 6 shows the contribution of local

concentration to the level national concentration by year.24 Two things are clear from the

�gure. First, the contribution of local concentration to national concentration is

small|never above 5 percent. This is because local concentration is weighted by the

collocation term, which is small. Second, the contribution of local concentration to

national concentration has been falling over time as national concentration has been

increasing. By 2012, local concentration accounted for just 1.7 percent of the national

concentration level. The 
ip side of these results is the major role of cross-market

concentration in shaping the national concentration index. National concentration has

increased because consumers in di�erent locations are shopping at the same (large) �rms;

in fact, 99 percent of the change in national concentration is accounted for by changes in

cross-market concentration. These results highlight the role of the expansion of large

23The collocation term can often be approximated using publicly available data on market sizes. This
provides valuable information on the relative role of local and cross-market concentration without requiring
data on �rm market shares at the local level. Using publicly available information from the CBP, we
calculate a retail collocation term of 0.010 for retail employment in commuting zones in 2012.

24We formally de�ne the relative contribution of local concentration as the product of the
collocation and local HHI components divided by the national HHI. In the notation of equation (5),
P (` x = ` y )P ( i x = i y j ` x = ` y )=P ( i x = i y ).
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Figure 6: Share of Local Concentration Term in National Concentration

Notes: The numbers are based on calculations from the Census of Retail Trade. The share of local
concentration is measured as the ratio of the local concentration term in equation (5) to the national
Her�ndahl-Hirschman Index (HHI). The local concentration term is the product of the collocation term
and local HHI.

national �rms in shaping the evolution of retail markets and add to the �ndings of Cao

et al. (2019), Hsieh and Rossi-Hansberg (2019), and Rossi-Hansberg et al. (2020).

The pattern of low collocation terms and a prominent role of cross-market concentration

applies across all product categories. Figure 7a shows that the collocation term is always

low, less than 2 percent, and stable over time. The contribution of local concentration

varies across products but it is always low. By the early 1990s, only furniture and groceries

have contributions of over 10 percent, with the local contribution in all other products

being no higher than 5.5 percent, and as low as 2 percent. Figure 7b shows the levels of

cross-market concentration across products. As expected, these levels are close to those of

national concentration (Figure 3b).

A low collocation term is not a necessary feature of markets. The importance of local
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Figure 7: Collocation and Cross-Market Concentration across Product Categories

(a) Collocation

(b) Cross-Market Concentration

Notes: The numbers are collocation and cross-market indexes by product weighted by market size from
the Census of Retail Trade.
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concentration for aggregate trends is larger in other industries and countries where

collocation is higher. The CBP data show that the collocation term varies signi�cantly

across industries, with 1 in 10 industries having a collocation term over 10 percent. The

industries with large collocations terms are mainly focused around mining, video

production, ocean access, and �nance. The geographic concentration of these industries

makes national concentration informative about local competition. The collocation term

also varies across countries, with more geographically concentrated countries exhibiting

higher collocation terms. For instance, the collocation terms for Canadian metropolitan

areas, Chilean provinces, and Norwegian counties are about 11 percent.25

5 Discussion and concluding remarks

We conclude with a short discussion of the implications of our �ndings. We found increases

in product- and industry-based measures of local retail concentration, even after taking

into account the role of online and other non-store retailers. The increases in concentration

we document can imply higher markups and ultimately a�ect consumer prices. However,

studying this relationship is challenging because long series on prices or costs for U.S.

retailers are unavailable.

To get a sense of the potential e�ect of concentration on markups and deal with data

limitations, we use the relationship between market pro�tability and market concentration

as measured by the HHI that arises under Cournot competition (e.g., Tirole, 1988, pg.

221-223). The gross margins (� ) in a local product or industry market satisfy26

� �
Revenue

Cost of Goods Sold
=

�
1 �

HHI
"

� � 1

; (7)

25We approximate the retail collocation term in each country with its population collocation, computed
using publicly available data from each country's statistical authority.

26The relationship above applies when goods are homogeneous, however, we generalize it to the case in
which goods are di�erentiated and preferences are homothetic in Appendix F. Then, the gross-margin is
approximately given by � = "

" � 1 [1 � HHI] � 1. This is the same relationship between gross margins and
concentration in models of oligopolistic competition like Atkeson and Burstein (2008) and Grassi (2017).
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Table 4: Change in Retailers' Margins: 1992-2012

Products (� � ) Industry (� � )
" = 1:5 " = 3 " = 6 " = 1:5 " = 3 " = 6

Commuting Zone 1.63 0.77 0.38 11.93 4.96 2.28
Zip Code 1.29 0.52 0.24 14.85 4.33 1.73

Notes: The numbers are change in gross margins for the retail sector implied by equation (7) for

changes in product and industry HHIs for di�erent geographical de�nitions of local markets. The

changes of the HHI are calculated using Table 3.

where " is the elasticity of demand. This relationship gives us a measure of the e�ect of

the change in local concentration on retailers' margins coming from the increased market

power of retailers.

We use our measures of the local HHI for product and industry markets to get the

changes in �rms' margins between 1992 and 2012 implied by equation (7). We do this

for di�erent values of the elasticity of demand based on the range of estimates in Brand

(2020, �g. 3). As shown in Table 4, the change in local product concentration implies

an increase in margins of 1.6 percentage points for a low value of" , but the number is

cut almost by half for larger values of the elasticity of demand. The changes implied by

industry concentration are much larger, between 14.9 and 1.7 percentage points depending

on the elasticity of demand and the level of geographical aggregation.

The change in margins in product markets implied by local concentration are

signi�cantly lower than those found for retail by De Loecker et al. (2020, �g. VI) and are

about one-fourth of the observed changes in retailers gross margins from the Annual

Retail Trade Survey (ARTS). The ARTS data show an increase in retailers' margins of

6.0 percentage points between 1993 and 2012. The results do not change signi�cantly if

we account for variation in the elasticity of demand across products. In Appendix G, we

estimate a model of oligopolistic competition in local product markets based on Atkeson

and Burstein (2008) and �nd that average product markups increase by 2.1 percentage

points between 1992 and 2012.
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In summary, although consumers choose between a smaller set of stores in their local

markets over time, it is unlikely that these trends signi�cantly decreased welfare between

1992 and 2012. Looking forward, the growth of multi-market and online retail presents

new challenges for understanding retail markets. There is evidence that multi-market

�rms charge uniform prices across locations (Adams and Williams, 2019; Dellavigna and

Gentzkow, 2019). This practice initially leads to lower markups because larger (less

concentrated) markets have more weight in the pricing decisions of multi-market retailers

(Appendix G.6). Simultaneously, the growth of e-commerce has led to new options for

consumers in all markets, but much of this growth is due to a few large �rms and may

have caused the closing of brick-and-mortar retailers.
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A Concentration Decomposition

We calculate the HHI for the retail sector at a timet, as the sales-weighted average of the

product-HHIs:

HHI t �
JX

j =1

st
j HHI t

j : (A.1)

The HHI for a given product j , HHI t
j , can be decomposed into the contribution of local

and cross-market concentration. The decomposition starts from the probability that two

dollars (x; y) spent on a product during some time period are spent at the same �rm (i ),

which gives the HHI at the national level:

HHI t
j � P(i x = i y; j; t ) =

X

i

�
sjt

i

� 2
; (A.2)

wheresjt
i is the share of �rm i in product j during period t. This probability can be divided

into two terms by conditioning on the dollars being spent in the same location,`x = `y:

P(i x = i y; j; t ) =

Local Concentrationz }| {
P(i x = i y j`x = `y; j; t )

Collocationz }| {
P(`x = `y; j; t )

| {z }
Local Term

(A.3)

+

Cross-Market Concentrationz }| {
P(i x = i y j`x 6= `y; j; t )

1 - Collocationz }| {
P(`x 6= `y; j; t )

| {z }
Cross-Market Term

When we report contribution of local and cross-market concentration for the retail sector,

we report the sales-weighted average of these two terms across products.

The collocation probability is calculated as:

P(`x = `y; j; t ) =
LX

`=1

�
sjt

`

� 2
: (A.4)

When we report the collocation for the retail sector, we report the sales-weighted average

of collocation across products: Collocationt =
P

j st
j P(`x = `y; j; t ).

Local concentration is calculated as:

P (i x = i y j`x = `y; j; t ) =
LX

`=1

P (`x = `j`x = `y; j; t )
| {z }

Location Weights

Local HHIz }| {
P (i x = i y j`x = `; ` x = `y; j; t )

=
LX

`=1

(sjt
` )2

P
n (sjt

n )2

KX

k=1

�
sj`t

k

� 2
(A.5)

When we report the local HHI for individual product categories we also report the retail

sector's average local HHI using sales weights instead of the weights implied by the
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decomposition to facilitate comparison to other research:

HHILocal
t =

JX

j

st
j

LX

`

sjt
`

X

i

�
sj`t

i

� 2
(A.6)

The cross-market term is calculated as:

P (`x = `y; j; t ) P (i x = i y j`x 6= `y; j; t ) = (1 �
LX

`=1

�
sjt

`

� 2
)

LX

k=1

X

`6= k

sjt
k sjt

`

1 �
P L

m

�
sjt

m
� 2

IX

i =1

skjt
i s`jt

i

=
LX

k=1

X

`6= k

sjt
k sjt

`

IX

i =1

skjt
i sj`t

i :

This calculation is the same in the results for product category because 1�
P L

m (sjt
m )2

cancels in the calculation of the collocation term.
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B Cleaning and Aggregating Product Lines Data

The Economic Census collects data on establishment-level sales in a number of product

categories (Figure B.1 provides an example form). Many establishments have missing

product line sales either due to them not responding to questions or because they do not

receive a form.27 In total, reported product lines data account for about 80 percent of

sales. We develop an algorithm to impute data for missing establishments, which involves

aggregating product line codes into categories such that we can accurately infer each

establishment's sales by category with available information. For example, we aggregate

lines for women's clothes, men's clothes, children's clothes, and footwear into a product

category called clothing.

We then establish 18 product categories detailed in Table B.1. Of these 18 product

categories, 8 categories that we label \Main" account for over 80 percent of store sales in

the sample. The other 10 product categories are specialty categories that account for a

small fraction of aggregate sales and are sold primarily by establishments in one speci�c

industry. For example, glasses are sold almost exclusively by establishments in 446130

(optical goods stores). We create these categories so that establishments that sell these

products are not included in concentration measures for the 8 main product categories.

B.1 Aggregating Product Lines

The �rst step of cleaning the data is to aggregate reported broad and detailed product

line codes into categories. Some codes reported by retailers do not correspond to valid

product line codes, and we allocate those sales to a miscellaneous category. The Census

analyzes reported product line codes to check for issues and 
ags observations as usable

if they pass this check. We include only observations that are usable and then map these

codes to categories. We use the reported percentage of total sales accounted for by each

product line instead of the dollar value because the dollar value is often missing. Typically

an establishment either reports product line data for 100 percent of its sales or does not

report any data. For the small number of establishments that report product lines data

summing to a number other than 100 percent, we rescale the percentages so that they sum

to one.28 After this procedure, we have sales by product category for all establishments

that reported lines data. The resulting categories are listed in Table B.1.

27Establishments of large �rms are always mailed a form, but small �rms are sampled.
28This procedure has a minimal e�ect on aggregate retail sales in each category.
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Figure B.1: Sample Product Lines Form

B.2 Imputing Missing Data

For the remaining establishments, we impute data using the NAICS code of the

establishment, reported sales of other establishments of the same �rm in the same

industry, and reported activity of the same establishment in other census years.29 Most

establishments are part of single-unit �rms, and many do not appear in multiple census

years; thus their sales are imputed using only industry information.

Using this aggregation method, almost all establishments have signi�cant sales in only

two product categories, which increases con�dence in the imputation. Additionally, we

have compared the aggregate sales in our data to the Consumer Expenditure Survey (an

independent Bureau of Labor Statistics program), and they are in line with the numbers

29Reported product line sales are very similar across establishments of the same �rm and the same
establishment over time.
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