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Executive Summary
The retail grocery industry in the United States faces a precarious economic environment. Due
primarily to competition from warehouse clubs, supercenters, and e-commerce, retail grocery sales
have underperformed the U.S. retail sector and the overall U.S. economy, and employment growth
in the industry has been stagnant. Yet, a large proportion of consumers maintain a strong
preference for shopping at retail grocery stores, and total grocery industry sales and employment
still exceed sales and employment at warehouse clubs/supercenters and e-commerce retailers. To
compete in this setting, many retail grocers are turning to third-party online grocery delivery
services offering online shopping and same-day grocery delivery, the largest of which is Instacart.
This study applies a broad array of rigorous statistical methods using evidence from California,
Illinois, New York, and Washington to evaluate whether Instacart increases grocery employment
by creating incremental demand for the retail grocery industry and quantifies Instacart’s effect on
incremental grocery sales. The evidence indicates that Instacart’s entry and expansion in these four
states has significantly increased retail grocery employment and revenue. Specifically:
•

The results from the primary statistical model indicate that Instacart’s entry into a local
market is associated with a four-percent increase in retail grocery employment.

•

The statistical estimates imply that across the four states, Instacart adoption increased retail
grocery employment in 2019 by over 23,000 jobs, supporting over 11,500 grocery jobs in
California, 3,400 in Illinois, 6,600 in New York, and 1,900 in Washington.

•

Across the four states, Instacart increased retail grocery revenue by over $620 million in
2019 with impacts of over $337 million in California, $75 million in Illinois, $154 million
in New York, and $55 million in Washington.
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I.

Introduction

The retail grocery industry in the United States has been subject to significant economic pressure
over the past decades and is likely to experience further disruption in the coming years. The
precarious economic environment confronting the industry is the result of three major trends in the
U.S. economy: the entry of warehouse clubs and supercenters into grocery and their subsequent
growth, the rapid rise of retail e-commerce, and changing consumer preferences regarding food
consumption and shopping. Yet, the retail grocery industry remains important for consumers,
workers, and the U.S. economy. Economic research and customer surveys show that many
consumers continue to value highly the traditional grocery shopping experience, and in 2018, the
U.S. retail grocery industry accounted for 17 percent of retail employment and 13 percent of retail
sales. 1
Grocery retailers thus face the challenge of serving their customer base by providing the product
choice, shopping experience, and service that customers expect, while competing for the business
of customers attracted by alternative retail models. To compete, many traditional grocery retailers
have sought out new ways to engage consumers. One of the most important innovations in this
area has been the introduction of third-party online grocery delivery services offering online
shopping and same-day grocery delivery, the largest of which is Instacart. By managing orders
and maintaining a delivery network that is shared across stores, Instacart allows retailers to offer
quick and convenient grocery delivery without incurring the prohibitive costs and coordinating the
complex logistics associated with offering same-day online grocery delivery.
Critics of Instacart’s business model have charged that Instacart merely cannibalizes existing sales
and reduces grocery store employment. However, to the extent it allows retailers to attract or
maintain customers who would otherwise purchase food through a different channel, Instacart may
create incremental demand for individual grocery stores and the industry as a whole. Furthermore,
because Instacart shoppers replace customers rather than store employees, Instacart is an economic
complement to grocery store employment rather than a substitute. Thus, if Instacart creates
incremental demand for grocery stores, economic theory indicates that by raising the marginal
revenue product of grocery store workers – the technical economic term for the incremental value
to a firm of hiring additional employees – adoption of Instacart by stores may increase industrywide retail grocery employment.
This study applies a broad array of rigorous statistical methods to evaluate whether Instacart
reduces or increases grocery store employment. The evidence suggests that while Instacart is a
disruptive technology changing the ways in which consumers interact with grocery stores, it is not
disrupting the retail grocery industry or displacing grocery employees. Indeed, the evidence
indicates that Instacart’s entry and expansion in four states, California, Illinois, New York, and
Washington, have significantly increased retail grocery employment by driving incremental
demand and increasing the marginal revenue product of employees. Specifically:

U.S. Census Bureau, “Monthly Retail Trade Survey: Estimates of Monthly Retail and Food Services Sales by
Kind of Business” (hereafter MRTS) (available at https://www.census.gov/retail/mrts/www/mrtssales92-present.xls);
U.S. Bureau of Labor Statistics, “Employment, Hours, and Earnings - National (Current Employment Statistics - CES)
(Series IDs: CES4244510001, CES4200000001)” (available at https://www.bls.gov/data/#employment).
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•

Three distinct statistical models demonstrate a significant positive relationship between
Instacart adoption and retail grocery employment.

•

There is strong evidence that this relationship is causal. In estimating each model, multiple
statistical techniques are applied to rule out alternative explanations for the relationship.
Furthermore, the evidence for a causal relationship is supported by the application of seven
falsification or “placebo” tests to the results of each model. These tests demonstrate that
the “Instacart Effect” is not a statistical artifact of broader economic trends simultaneously
affecting Instacart adoption by retailers and employment in the retail grocery industry.

•

The results from the primary statistical model indicate that Instacart’s entry into a local
market is associated with a four-percent increase in retail grocery employment.

•

The statistical estimates imply that across the four states, Instacart increased retail grocery
employment in 2019 by over 23,000 jobs, supporting over 11,500 grocery jobs in
California, 3,400 in Illinois, 6,600 in New York, and 1,900 in Washington.

•

Statistical analysis of the revenue attributable to Instacart indicates that across the four
states, Instacart contributed over $620 million in incremental retail grocery revenue in 2019,
with impacts of over $337 million in California, $75 million in Illinois, $154 million in
New York, and $55 million in Washington.

II.

Industry Background

A. The Growth of Warehouse Clubs, Supercenters, and Retail E-Commerce
The retail sector of the U.S. economy has been transformed over the past two decades by the rapid
growth of warehouse clubs, supercenters, and retail e-commerce. Data from the U.S. Census
Bureau presented in Figure 1 show that from 1999 to 2018, sales in both industries grew rapidly.
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FIGURE 1:
SALES, 1999 VS. 2018 ($BILLIONS)
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In 1999, warehouse clubs and supercenters 2 accounted for approximately $119 billion in total U.S.
sales, and electronic shopping and mail-order houses, the industry to which the U.S. Census
Bureau assigns firms engaged primarily in retail e-commerce, accounted for approximately $94

2
The industry-specific sales and food expenditure statistics in this section are based on the 2012 North American
Industry Classification System (NAICS). Sales data come from the U.S. Census Bureau’s Annual Retail Trade Survey
(ARTS) and food expenditure data come from the U.S. Department of Agriculture’s Food Expenditure Series, both of
which are benchmarked to the 2012 NAICS-based 2012 Economic Census. See U.S. Census Bureau, “2017 Annual
Retail Trade Survey - Methodology” (available at https://www.census.gov/programs-surveys/arts/technicaldocumentation/methodology.html); Abigail M. Okrent et al., Measuring the Value of the U.S. Food System: Revisions
to the Food Expenditure Series, U.S. Department of Agriculture Economic Research Service Technical Bulletin
Number 1948 (September 2018) (available at https://www.ers.usda.gov/webdocs/publications/90155/tb1948.pdf?v=5086.2); U.S. Census Bureau, “2012 Economic Census Technical Documentation: Industry Classification
of Establishments” (available at https://www.census.gov/programs-surveys/economic-census/year/2012/technicaldocumentation/methodology/classification.html). The 2012 NAICS Manual defines “Warehouse Clubs and
Supercenters” as follows: “This industry comprises establishments known as warehouse clubs, superstores or
supercenters primarily engaged in retailing a general line of groceries in combination with general lines of new
merchandise, such as apparel, furniture, and appliances.” See U.S. Census Bureau, “2012 NAICS Definition: 452910
https://www.census.gov/cgiWarehouse
Clubs
and
Supercenters”
(available
at
bin/sssd/naics/naicsrch?code=452910&search=2012%20NAICS%20Search).
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billion in total U.S. sales. 3 In 2018, these industries accounted for approximately $478 billion and
$604 billion in sales. 4
The growth of these industries has outpaced the growth of the U.S. retail sector. In 1999,
warehouse clubs and supercenters and electronic shopping and mail-order houses comprised 4.2
percent and 3.4 percent of total retail sales. In 2018, these industries accounted for 9.1 percent and
11.4 percent of total retail sales. The growth of these industries has also outpaced the growth of
the U.S. economy and the retail grocery industry as depicted in Figure 2.
FIGURE 2:
INDEXED SALES BY RETAIL INDUSTRY VS. GDP, 1999-2018
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Sources: U.S. Census Bureau; U.S. Bureau of Economic Analysis.

Since 1999, the warehouse clubs and supercenters industry has grown by approximately 303
percent while the electronic shopping and mail-order houses industry has grown by 540 percent.
The 2012 NAICS Manual defines “Electronic Shopping and Mail-Order Houses” as follows: “This industry
comprises establishments primarily engaged in retailing all types of merchandise using nonstore means, such as
catalogs, toll free telephone numbers, or electronic media, such as interactive television or computer. Included in this
industry are establishments primarily engaged in retailing from catalog showrooms of mail-order houses.” See U.S.
Census Bureau, “2012 NAICS Definition: 45411 Electronic Shopping and Mail-Order Houses” (available at
https://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=45411&search=2012%20NAICS%20Search). While not
all retail e-commerce is captured by this category, Hortaçsu and Syverson estimate that this industry accounts for
approximately 85 percent of retail e-commerce. See Ali Hortaçsu and Chad Syverson, “The Ongoing Evolution of US
Retail: A Format Tug-of-War,” Journal of Economic Perspectives 29:4 (2015) 89-112 at 96-97.
4
The economic literature indicates that the vast majority of growth in the electronic shopping and mail-order
houses industry has been driven by e-commerce. See e.g., id. at 97.
3
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In contrast, the U.S. economy has grown by approximately 114 percent (on a nominal basis), the
retail sector has grown by approximately 88 percent, and the retail grocery industry has grown by
approximately 71 percent.
These trends have disrupted the business models of many traditional retailers. As explained by
Hortaçsu and Syverson:
The past 15-20 years have seen substantial and visible changes in the way US retail
business is conducted, with many formerly dominant companies and formats in the
sector – for example, Sears, Radio Shack, JCPenney, Circuit City, and a number of
shopping malls – struggling to adjust and sometimes suffering fatal blows. 5
Figure 3 compares the growth rates of the U.S. retail sector and the retail grocery industry to five
industries that due to their reliance on traditional consumer shopping patterns and brick-and-mortar
stores are susceptible to disruption from new retail business models: the clothing stores, sporting
goods and hobby stores, shoe stores, furniture stores, and book stores industries.
FIGURE 3:

INDEXED SALES BY RETAIL INDUSTRIES AT RISK OF DISRUPTION, 1999-2018
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Source: U.S. Census Bureau.

Over the last two decades, the growth of each of these industries has lagged behind the growth of
the retail sector. The data indicate that book stores have suffered the most, not only failing to keep
up with the rest of the retail sector, but showing an absolute decline in sales. The grocery stores,
shoe stores, sporting goods and hobby stores, and furniture stores industries have significantly
trailed the retail sector in overall growth but have still managed to grow on an absolute basis.

5

Id. at 89.

5

Finally, the clothing stores industry has only very recently started to fall behind after keeping pace
with the retail sector for many years.
B. The Evolution of Consumer Preferences for Food Consumption and Shopping
The rise of warehouse clubs, supercenters, and retail e-commerce as competitors to traditional
grocery stores has driven and been driven by changing consumer preferences regarding food
consumption and shopping. As depicted in Figure 4, data from the U.S. Department of Agriculture
(USDA) indicate that grocery stores’ share of food purchased for home consumption has declined
substantially over the past two decades.
FIGURE 4:
GROCERY STORE SHARE OF TOTAL FOOD AT HOME EXPENDITURES, 1999-2018
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Consumers are drawn to the grocery product offerings of warehouse clubs, supercenters, and ecommerce retailers primarily as a result of the discounts, convenience, and innovative services
they provide. The 2019 Grocery Shopper Trends Survey conducted by Nielsen on behalf of the
Food Marketing Institute (FMI) found that 76 percent of respondents rated low prices as “very
important” when selecting a grocery store and 30 percent of respondents said their primary source
of groceries was a supercenter, club, or discount store. 6

Food Marketing Institute, U.S. Grocery Shopper Trends 2019 (2019) (hereafter FMI) (available at
https://www.fmi.org/forms/store/ProductFormPublic/u-s-grocery-shopper-trends-2019-data-tables).
6

6

Online grocery shopping represents another significant shift in consumer behavior. A recently
conducted review of analyst reports covering the online grocery industry estimated that from 2017
to 2018 online grocery sales grew by approximately 35 percent. 7 Amazon and Walmart, the two
companies at the forefront of the disruption of the retail sector, both offer popular online shopping
services with same-day delivery. 8 The competitive significance for the retail grocery industry of
changing consumer preferences and behavior was highlighted by Kroger in its most recent 10-K:
The operating environment for the food retailing industry continues to be
characterized by intense price competition, expansion, increasing fragmentation of
retail and online formats, entry of non-traditional competitors and market
consolidation. In addition, evolving customer preferences and the advancement of
online, delivery, ship to home, and mobile channels in our industry enhance the
competitive environment. 9
Consumers are also showing an increased tendency to dine out rather than eat at home. Data from
the U.S. Bureau of Labor Statistics (BLS) Consumer Expenditure Survey indicate that since 2010
the average share of U.S. food expenditures on food for home consumption has declined.

7

CommonSense Robotics, Crossing the Grocery E-Commerce Rubicon (2019) at 8 (hereafter CommonSense
Robotics).
8
Katie Arcieri, “Walmart’s Grocery Delivery Ambitions up the Ante against Amazon,” S&P Global Market
Intelligence (2019).
9
The Kroger Co., Form 10-K for the Fiscal Year Ended February 2, 2019 (April 2, 2019) at 4.
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FIGURE 5:
FOOD AT HOME SHARE OF AVERAGE FOOD EXPENDITURES, 2010-2018
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While relative spending on food for home consumption increased slightly in the wake of the Great
Recession, in recent years, the proportion of food consumed at home has declined from a peak of
over 60 percent to approximately 56 percent. This trend may reflect an increasing aversion towards
shopping by some consumers and a decreased tendency to plan meals ahead of time. For instance,
a recent survey reported that 50 percent of respondents viewed grocery shopping as “just
something they have to do but don’t necessarily want to” with an additional 12 percent responding
“they’d be happy to never step foot inside a grocery store again.” 10 Survey evidence also indicates
that rather than planning ahead, today, many consumers decide what to make for dinner on the
same day as the meal, making it more likely that they will seek out prepared meals and less likely
that they will choose to cook at home. 11
Another important factor affecting consumer preferences towards grocery shopping is the rapid
rise of meal delivery services. U.S. online take-out food sales more than doubled from $6.2 billion
in 2016 to an estimated $12.5 billion in 2019, and are estimated to increase to $30.6 billion in

Phononic, Store of the Future Report 2019 (2019) at 3 (hereafter Phononic) (available at
https://content.phononic.com/2019/store-of-thefuture?utm_source=PR&utm_medium=PressRelease&utm_campaign=SOTF2019).
11
Acosta, The Why? Behind the Dine (Spring 2018) at 2 (available at https://www.acosta.com/news/convenienceis-key-for-us-diners-according-to-acosta-and-technomic-s-the-why-behind-the-dinetm).
10

8

2025. 12 A survey of restaurant delivery customers in 2018 found that 36 percent ordered more
meals for delivery in 2018 than in 2017. 13 Total sales through restaurant meal delivery aggregator
platforms (e.g., Uber Eats, DoorDash) grew at an annual rate of 50 percent from 2010 to 2016 and
were projected to grow at an annual rate of about 30 percent from 2017 through 2020. 14 A recent
report from Boston Consulting Group estimated that restaurant delivery mobile app sessions
increased by almost 400 percent from June 2016 to June 2018. 15
C. The Economics of the Retail Grocery Industry
1. Competitive Pressure on the Retail Grocery Industry
The recent financial and economic performance of the retail grocery industry demonstrates that
the industry is under substantial competitive pressure. Figure 6 depicts the performance over the
last five years, relative to the S&P 500 stock index, of the major publicly traded U.S. grocery
stocks: Ingles, Kroger, Ahold Delhaize, Village, Weis, Sprouts, and Natural Grocers.

Laura Forman, “Delivery Apps May Take the Whole Enchilada,” The Wall Street Journal (March 10, 2019)
(available at https://www.wsj.com/articles/delivery-apps-may-take-the-whole-enchilada-11552226402).
13
Heather Haddon, “‘I’m Addicted’; Why Food-Delivery Companies Want to Create Superusers,” The Wall
Street Journal (March 10, 2019) (available at https://www.wsj.com/articles/superusers-become-main-course-forfood-delivery-companies-11552215618?mod=article_inline).
14
Tom Lutz et al., “How Digital Delivery Puts the Restaurant Value Chain Up for Grabs,” Boston Consulting
Group (January 17, 2017) (available at https://www.bcg.com/en-us/publications/2017/technology-digital-how-digitaldelivery-puts-the-restaurant-value-chain-up-for-grabs.aspx).
15
Dylan Bolden et al., “How Restaurants Use Data to Capture Competitive Advantage,” Boston Consulting
Group (November 9, 2018) (available at https://www.bcg.com/publications/2018/feeding-algorithm-restaurants-usedata-capture-competitive-advantage.aspx).
12
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FIGURE 6:
GROCERY STORE STOCKS VS. S&P 500, JANUARY 2014-NOVEMBER 2019
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Source: Yahoo Finance. Notes: [1] Figure includes stocks of grocery-focused companies that have traded continuously over the
period on major indices. [2] Figures are based on the closing price on the last trading day of each month.

All seven of the major U.S. grocery stocks have underperformed the S&P 500 over the last five
years, and four of the seven stocks, Natural Grocers, Sprouts, Village, and Weis, have declined on
an absolute basis. The competitive situation facing traditional grocery stores is summarized in
Ingles’s 10-K:
The supermarket industry is highly competitive and characterized by narrow profit
margins. … Increasingly over the last few years, competition for consumers’ food
dollars has intensified due to the addition of, or increase in, food sections by many
types of retailers (physical and online) and by restaurants. 16
The underperformance of the retail grocery industry in the U.S. is part of larger worldwide trend.
A 2018 study by McKinsey found that between 2012 and 2017, the economic profits earned by
the top 27 largest publicly traded grocery retailers declined by 50 percent. 17
Within the United States, the relative growth of the grocery industry has been similar to other
industries subject to disruption from changes in the retail economy. Figure 7 presents the

at 8.
3.
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16

Ingles Markets, Incorporated, Form 10-K for the Fiscal Year Ended September 28, 2019 (December 10, 2019)

17

Dymfke Kuijpers et al., Reviving Grocery Retail: Six Imperatives, McKinsey & Company (December 2018) at

percentage deviation from the overall retail growth rate of the grocery stores, electronic shopping
and mail-order houses, warehouse clubs and supercenters, clothing stores, sporting goods and
hobby stores, shoe stores, furniture stores, and book stores industries.
FIGURE 7:
INDEXED SALES BY RETAIL INDUSTRY RELATIVE TO TOTAL RETAIL, 1999-2018
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In Figure 7, the industries that have underperformed the overall growth of the U.S. retail sector lie
under the horizontal axis while the industries that have outperformed the U.S. retail sector lie above
the horizontal axis. The underperformance of the grocery industry and other traditional retail
industries stands in stark contrast to the growth of warehouse clubs and supercenters and ecommerce.
As shown in Figure 8, employment growth in the retail grocery industry has been stagnant over
the past two decades.
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FIGURE 8:
INDEXED EMPLOYMENT BY RETAIL INDUSTRY VS. TOTAL PRIVATE NON-RETAIL
EMPLOYMENT, 1999-2018
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Sources: U.S. Bureau of Labor Statistics.

Between 1999 and 2018, retail grocery employment grew only 4.7 percent, while overall non-retail
employment grew by 17.8 percent, employment in the electronic shopping and mail-order houses
industry grew by 56.9 percent, and employment in the warehouse clubs and supercenters industry
grew by 86.9 percent. The stagnancy of the retail grocery industry matched that of the retail sector
overall, which has underperformed the rest of the U.S. economy in terms of employment growth.
2. The Economic Value of the Retail Grocery Industry
Despite the growing pressure on the retail grocery industry, it remains economically important for
consumers and workers. The economic literature indicates that competition in the retail grocery
industry drives value for consumers through product differentiation and price competition. As
explained by Ellickson, “[S]upermarkets offer a staggering variety of differentiated products in
outlets that are themselves differentiated in both product and geographic space. They invest
strategically and heavily in information and distribution technology aimed at reducing cost.” 18
Consumer preferences for traditional grocery retailers are also evident in the literature on mergers
and retail grocery prices, which indicates that despite the growth of competition from warehouse
stores, supercenters, and retail e-commerce, mergers of traditional grocery stores in concentrated

18

12

Paul B. Ellickson, The Evolution of the Supermarket Industry: From A&P to Walmart (2015) at 2.

markets frequently lead to significant price increases. 19 Because many consumers still have a
strong preference for shopping at retail grocery stores, as shown in Figure 9, retail grocery sales
and employment still exceed sales and employment in the warehouse clubs and supercenters
industry and electronic shopping and mail-order houses industry. 20
FIGURE 9:
SALES ($BILLIONS) AND EMPLOYMENT (THOUSANDS) BY INDUSTRY, 2018
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While new business models have attracted customers, a large segment of consumers still prefer
shopping at traditional grocery stores. A recent survey found that the number of consumers who
report shopping at grocery stores still exceeds those shopping at mass retailers, specialty stores,

See e.g., Daniel S. Hosken, Luke M. Olson, and Loren K. Smith, “Do Retail Mergers Affect Competition?
Evidence from Grocery Retailing,” Journal of Economics & Management Strategy 27 (2018) 3-22 at 17 (“Despite the
relative ease of entry and expansion in the supermarket industry, we find evidence that horizontal mergers can result
in significant increases in consumer prices and thereby harm consumers.”).
20
Sales data are based on 2012 NAICS, while employment data are based on 2017 NAICS. See n. 2, supra; U.S.
Bureau of Labor Statistics, “The North American Industry Classification System in the Current Employment Statistics
Program” (available at https://www.bls.gov/ces/naics/home.htm). Differences between the two systems affect the
warehouse clubs and supercenters industry (2012 NAICS 45291, 2017 NAICS 452311), which under 2017 NAICS
includes the portion of 2012 NAICS discount department stores (2012 NAICS 452112) that have significant perishable
grocery sales. See U.S. Census Bureau, “2017 NAICS U.S. Matched to 2012 NAICS U.S. (Full Concordance)”
https://www.census.gov/eos/www/naics/concordances/2012_to_2017_NAICS.xlsx).
Discount
(available
at
department stores had sales of $95.2 billion in 2018, but data are not available to separate out the portion of these sales
attributable to stores with significant perishable grocery sales. See MRTS.
19

13

box stores, or convenience stores. 21 According to FMI’s Grocery Shopper Trends Survey, 49
percent of respondents said their primary source of groceries was a traditional grocery store. 22
Indeed, although the number of consumers using online grocery has risen rapidly, consumers
increasingly favor stores that offer both online grocery and physical locations. In a 2018 survey
conducted by PYMNTS.com, a company dedicated to providing information and news about
online commerce, 27 percent of consumers identified a “well-coordinated online and in-store
shopping experience,” as the “main reason” for choosing a specific grocery retailer. 23
D. The Growth of Third-Party Online Grocery Delivery and Instacart
To compete for customers attracted by the convenience of alternative retail business models, while
providing traditional product offerings and shopping experiences to their loyal customer base,
many retail grocery stores have partnered with third-party services which offer online grocery
shopping and delivery. The largest third-party online grocery delivery service is Instacart. 24 Other
services include Shipt, which was acquired by Target in late 2017 but still serves other retailers. 25
As discussed above, Amazon and Walmart also offer online shopping and grocery delivery but do
not make their services available to other retailers.
An increasing number of traditional grocery stores are partnering with third-party delivery services.
While Instacart had approximately 10 partnerships with retailers at the beginning of 2015, it now
has partnerships with over 350. 26 Many of these retailers, including Publix and Wegmans, have
been Instacart partners for multiple years indicating that their relationship with Instacart has been
economically beneficial. 27 Due to rapid adoption by grocery retailers, Instacart went from covering
35 percent of U.S. households in 2017 to 80 percent in 2019. 28 According to Bricks Meets Clicks,
a leading strategic advisory firm for food retailers and marketers, “[m]ost of the growth in grocery
retailing is happening online, even though online is still a relatively small portion of total

Phononic at 5.
FMI.
23
PYMNTS.com, Enterprise Retail Grocery Report (2018) at 9.
24
See e.g., Gina Acosta, “How Instacart Has Outsmarted Amazon,” Progressive Grocer (October 9, 2019)
(hereafter Acosta) (available at https://progressivegrocer.com/how-instacart-has-outsmarted-amazon).
25
Matthew Boyle, “Target to Buy Shipt for $550 Million in Challenge to Amazon,” Bloomberg (December 13,
2017) (available at https://www.bloomberg.com/news/articles/2017-12-13/target-to-buy-shipt-for-550-million-inbet-on-same-day-delivery).
26
Instacart, “Instacart Rolls Out New Grocery Pickup Experience for Customers Across North America,” PR
Newswire (January 14, 2020) (available at https://www.prnewswire.com/news-releases/instacart-rolls-out-newgrocery-pickup-experience-for-customers-across-north-america-300986273.html).
27
Publix, “Publix and Instacart Announce Instacart Grocery Delivery Service Available in Greater Miami Area”
(July 6, 2016) (available at https://corporate.publix.com/about-publix/newsroom/news-releases/publix-and-instacartannounce-delivery-service-in-greater-miami-area); Wegmans, “Wegmans and Instacart to Expand Same-Day Grocery
Delivery to Western and Central New York” (July 25, 2017) (available at https://www.wegmans.com/newsmedia/press-releases/wegmans-and-instacart-to-expand-same-day-grocery-delivery-to-western-and-central-newyork/).
28
Acosta.
21
22
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spending,” 29 and both FMI and CommonSense Robotics (now Fabric) project that by 2025 online
grocery could account for approximately 20 percent of total grocery spending. 30
Instacart’s delivery service works by sending a personal shopper to pick up and deliver each online
grocery order received by the company. As such, Instacart does not directly replace grocery store
employees but instead replaces the customer with a paid shopper. Thus, to the extent Instacart
helps grocery stores win business from superstores, e-commerce retailers, or restaurants, the
service has the potential to increase incremental grocery revenue, promoting increased grocery
store employment. The remainder of this study is devoted to using statistical analysis to evaluate
this hypothesis.

III. Statistical Analysis of Instacart’s Effect on Retail Grocery
Employment in California, Illinois, New York, and Washington
A. Methodology and Data
To test the hypothesis that by increasing incremental demand for the retail grocery industry,
Instacart increases retail grocery employment, this study uses a statistical technique known as
regression analysis. Regression analysis is a tool frequently used by economists to assess the
relationship between two variables while holding constant other potential explanations for the
observed relationship. The regression models estimated in this study use temporal and geographic
variation in Instacart’s business activities in metropolitan statistical areas (MSAs) across four
states, California, Illinois, New York, and Washington, to evaluate whether the adoption of
Instacart by grocery stores increases employment in the retail grocery industry.
To provide a rigorous assessment of whether there is evidence of a causal relationship between
Instacart’s growth in an MSA and retail grocery employment, the empirical analysis in this section
involves the estimation of three separate regression models. As described below, each of these
models provides a distinct but complementary structure for quantifying the relationship between
Instacart’s entry and expansion in an MSA and retail grocery employment. Furthermore, in
estimating each model, multiple statistical techniques are used to rule out alternative explanations
for the observed relationships. The consistency of the empirical results across multiple models and
statistical control strategies provides strong evidence of a causal relationship between Instacart
adoption and retail grocery employment.
The first model is a “before-and-after” analysis comparing retail grocery employment prior to and
following Instacart’s entry into an MSA. The second model expands on the previous model,
assessing the relationship between the number of quarters following Instacart’s entry into an MSA

29

Bricks Meets Clicks, How the Online Grocery Market is Shifting (2018).
Pamela N. Danziger, “The Race Is on for Grocery Delivery, But Most Customers Still Want to Shop in Stores,”
Forbes (May 22, 2018) (available at https://www.forbes.com/sites/pamdanziger/2018/05/22/race-is-on-for-last-milegrocery-delivery-but-are-grocery-stores-losing-the-bigger-opportunity/#78f9ffd93d81); CommonSense Robotics at
14.
30
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and retail grocery employment. The third model evaluates the relationship between the number of
stores served by Instacart in an MSA and retail grocery employment.
To account for the possibility that the observed effects reflect spurious correlations due to
unobserved factors, each model is estimated controlling for MSA fixed effects. In fixed-effects
models, all cross-sectional (here MSA-level) variation in the dependent variable is removed in
estimating the model. 31 Thus, the estimation procedure eliminates the potential confounding
effects of non-time varying characteristics associated with the individual MSAs in the sample. 32
Each model is also subjected to seven falsification or “placebo” tests. For the first six tests, each
model is estimated on total employment in the Census industries that are most closely associated
with the disruptive trends identified in the previous section. For the seventh test, the model is
estimated on total retail employment excluding employment from the retail grocery industry.
Each model is estimated using a dataset comprised of all MSAs in California, Illinois, New York,
and Washington from 2012 (the year before Instacart began delivering in its first market) to Q3
2018 (the latest quarter for which Census data on retail grocery employment are available for all
MSAs in the sample). Quarterly data on when Instacart started serving each MSA and the number
of stores served were provided by Instacart. Quarterly data quantifying employment in the retail
grocery industry, construction employment (which is used as a control for overall economic
activity in each MSA), 33 and the placebo industries are sourced from the U.S. Census Bureau’s
Quarterly Workforce Indicators (QWI) program. Finally, MSA-level data on population and
personal income were sourced from the U.S. Bureau of Economic Analysis (BEA). 34 Table 1
provides definitions of and sources for the variables used in the regression analyses.

31
See e.g., James H. Stock and Mark W. Watson, Introduction to Econometrics (Boston: Pearson Education,
2003) at 278-279.
32
See e.g., Fumio Hayashi, Econometrics, 1st ed. (Princeton, NJ and Oxford, U.K.: Princeton University Press,
2000) at 323-336 (hereafter Hayashi).
33
Employment in the construction industry is highly correlated with economic growth. See e.g., John Tschetter
and John Lukasiewicz, “Employment Changes in Construction: Secular, Cyclical, and Seasonal,” Monthly Labor
Review 106:3 (1983) 11-17; John Halitwanger, Ron S. Jarmin, Robert Kulick, and Javier Miranda, “High-Growth
Young Firms: Contribution to Job, Output, and Productivity Growth,” in John Haltiwanger, Erik Hurst, Javier Miranda,
and Antoinette Schoar eds., Measuring Entrepreneurial Businesses: Current Knowledge and Challenges (Chicago:
University of Chicago Press, 2017) 11-62 at 36-41. Construction employment is used as a proxy for economic growth
because it is available in the Census QWI data and because of the difficulty in matching Census QWI MSA data to
BEA MSA data as the BEA does not provide county-level GDP data.
34
The BEA provides county-level data on population and personal income, which are mapped to the Census QWI
MSA data.
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TABLE 1:

VARIABLE DEFINITIONS AND SOURCES

Variables
Dependent

Source

Definition

The natural logarithm of employment in the grocery stores industry (NAICS 4451) in a given MSA on the last
day of a given quarter
The natural logarithm of employment in the book stores and news dealers industry (NAICS 4512) in a given
log(Book Store Employment)
MSA on the last day of a given quarter
The natural logarithm of employment in the shoe stores industry (NAICS 4482) in a given MSA on the last day
log(Shoe Store Employment)
of a given quarter
The natural logarithm of employment in the sporting goods, hobby, and musical instrument stores industry
log(Sporting and Hobby
(NAICS 4511) in a given MSA on the last day of a given quarter
Employment)
The natural logarithm of employment in the general merchandise stores, including warehouse clubs and
log(General Merchandise
supercenters, industry (NAICS 4523) in a given MSA on the last day of a given quarter
Employment)
The natural logarithm of employment in the furniture stores industry (NAICS 4421) in a given MSA on the last
log(Furniture Store Employment)
day of a given quarter
The natural logarithm of employment in the clothing stores industry (NAICS 4481) in a given MSA on the last
log(Clothing Store Employment)
day of a given quarter
log(Total Non-Grocery Retail The natural logarithm of employment in all retail trade industries (NAICS 44-45) except the grocery stores
industry (NAICS 4451) in a given MSA on the last day of a given quarter
Employment)
Independent
log(Grocery Employment)

Instacart Presence

Δlog(Personal Income)

U.S. Census Bureau
U.S. Census Bureau
U.S. Census Bureau
U.S. Census Bureau
U.S. Census Bureau
U.S. Census Bureau
U.S. Census Bureau

Indicator =1 if Instacart made deliveries in a given MSA in a given quarter

Instacart

The square root of the number of quarters since the first quarter when Instacart Presence = 1 for a given MSA
Quarters Since Instacart Entry
in a given quarter; Quarters Since Instacart Entry = 0 in first quarter of entry and when Instacart Presence = 0
The square root of the number of stores from which Instacart made deliveries in a given MSA in the last month
Instacart Stores Served
of a given quarter
The natural logarithm of employment in the construction industry (NAICS 23) in a given MSA on the last day of
log(Construction Employment)
a given quarter
log(Population)

U.S. Census Bureau

Instacart
Instacart
U.S. Census Bureau

The natural logarithm of population in a given MSA based on midyear population estimates

BEA

The change in the natural logarithm of personal income in a given MSA between a given year and the prior year

BEA

Table 2 provides summary statistics for the variables used in the regression analyses.
TABLE 2:
SUMMARY STATISTICS

Variables
Primary Regression Variables
log(Grocery Employment)
Instacart Presence
Quarters Since Instacart Entry
Instacart Stores Served
log(Construction Employment)
log(Population)
Δlog(Personal Income)
Placebo Regression Variables
log(Book Store Employment)
log(Shoe Store Employment)
log(Sporting and Hobby Employment)
log(General Merchandise Employment)
log(Furniture Store Employment)
log(Clothing Store Employment)
log(Total Non-Grocery Retail Employment)

Number of
Observations

Mean

Median

Standard
Deviation

1,713
1,713
1,713
1,713
1,713
1,713
1,713

7.85
0.20
0.38
1.32
8.72
12.84
0.04

7.60
0
0.00
0.00
8.42
12.52
0.04

1.47
0.40
0.94
3.50
1.54
1.34
0.02

6.35
0
0.00
0.00
7.14
11.57
0.01

10.09
1
1.73
5.10
11.18
15.01
0.07

1,446
1,640
1,692
1,703
1,662
1,674
1,713

4.64
5.22
6.28
7.52
5.14
6.65
9.44

4.25
4.87
6.12
7.24
4.91
6.29
9.15

1.43
1.49
1.44
1.26
1.53
1.68
1.41

3.18
3.71
4.73
6.22
3.30
4.86
8.08

6.80
7.71
8.50
9.44
7.73
9.34
11.62

10th Percentile 90th Percentile

Sources: See Table 1 sources. Note: The placebo regression variables have different sample sizes than the primary regression
variables due to differences in data availability among industries in the Census QWI MSA-level data.

B. Model Estimates
The first regression model estimated in this section assesses the relationship between retail grocery
employment in each MSA before and after Instacart’s entry. The dependent variable is the natural
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logarithm of retail grocery employment and the independent variable of interest is an indicator
variable equal to one in the quarter in which Instacart entered the MSA and subsequent quarters
(Instacart Presence variable). 35 By taking the natural logarithm of retail grocery employment, the
coefficient estimate on the Instacart Presence variable represents the percentage increase in retail
grocery employment following Instacart’s entry. The model estimates are presented in Table 3.
TABLE 3:
INSTACART BEFORE-AND-AFTER REGRESSIONS

Dependent Variable
Instacart Presence
log(Construction Employment)
log(Population)
Δlog(Personal Income)
Time FE
MSA FE
Observations
Within R-squared

log(Grocery Store Employment)
0.038**
0.044**
0.042**
0.056
-0.043
-0.166
No
Yes
Yes
Yes
Yes
Yes
1,717
1,717
1,713
0.015
0.063
0.067

Sources: See Table 1 sources. Notes: [1] Results indicated with a double asterisk (**) are significant at
the one percent level. [2] Results indicated with a single asterisk (*) are significant at the five percent
level. [3] All regressions have robust standard errors clustered by MSA. [4] There are four less
observations in the final specification, because construction employment data for the Cape Girardeau,
MO-IL (IL Part) metro area are not available for the four quarters of 2015.

Table 3 reports the results of three specifications of the before-and-after model. 36 The first
specification includes only the Instacart Presence variable. The second specification adds year and
quarter fixed effects. The third specification adds controls for (log) construction employment,
population, and the quarterly change in personal income. Across all three specifications, the
coefficient on the Instacart Presence variable is statistically significant at the one percent level and
indicates that, on average, Instacart’s entry into an MSA is associated with a four-percent increase
in retail grocery employment.
Table 4 reports the results of re-estimating the model allowing the Instacart Presence variable to
vary across states by adding interaction terms for Illinois, New York, and Washington.

35
In four MSAs entered by Instacart (Kankakee, IL; Portland-Vancouver-Hillsboro, OR-WA (WA Part); Santa
Cruz-Watsonville, CA; and Vallejo-Fairfield, CA), there were no Instacart deliveries in some of the quarters after the
quarter of entry. For the purpose of this analysis, those quarters are treated as not having an Instacart presence (i.e.,
Instacart Presence = 0).
36
All specifications of this model and all other regressions in this study are estimated using the fixed-effects
“within” estimator. See e.g., Hayashi at 323-336.

18

TABLE 4:
INSTACART BEFORE-AND-AFTER REGRESSIONS WITH STATE INTERACTIONS

Dependent Variable
Instacart Presence
Instacart Presence in IL
Instacart Presence in NY
Instacart Presence in WA
log(Construction Employment)
log(Population)
Δlog(Personal Income)
Control State Interactions
Time FE
MSA FE
Observations
Within R-squared

log(Grocery Store Employment)
0.035**
0.041*
0.022*
0.024
0.026
0.062
-0.007
-0.004
0.025
-0.004
-0.003
0.012
0.016
1.369**
0.242
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
1,717
1,717
1,713
0.016
0.065
0.085

Sources: See Table 1 sources. Notes: [1] Results indicated with a double asterisk (**) are significant at
the one percent level. [2] Results indicated with a single asterisk (*) are significant at the five percent
level. [3] All regressions have robust standard errors clustered by MSA. [4] There are four less
observations in the final specification, because construction employment data for the Cape Girardeau,
MO-IL (IL Part) metro area are not available for the four quarters of 2015.

With the addition of the interaction terms for Illinois, New York, and Washington the
interpretation of the Instacart Presence variable is the effect of Instacart entry on retail grocery
employment in California. Each of the state interaction terms represents the difference between
the estimated effect in that state and the estimated effect in California. The results indicate that
there are no statistically significant differences across states.
While the results from Table 3 indicate that there is a positive and significant overall relationship
between Instacart entry and retail grocery employment, the regression specifications presented in
Table 4 also allow statistical significance to be tested for each state individually. The positive and
statistically significant coefficient on the Instacart Presence variable indicates that the effect in
California is individually significant. To test whether the effect is individually significant in the
additional states, the relevant test is whether the sum of the Instacart Presence variable and each
state interaction term is significantly different than zero. As shown in Table 5, each of the
individual state effects is statistically significant, indicating that not only does Instacart’s entry
increase retail grocery employment overall, but that the “Instacart Effect” is observed in each
individual state.
TABLE 5:
INDIVIDUAL STATE-LEVEL TESTS

Test
Instacart Presence + Instacart Presence in IL = 0
Instacart Presence + Instacart Presence in NY = 0
Instacart Presence + Instacart Presence in WA = 0

F-Statistic
6.69
4.42
4.34

P-Value
0.01
0.04
0.04

Table 6 presents the results of estimating the full before-and-after model on MSA-level
employment in the grocery industry compared to the placebo estimates based on employment in
19

the book stores, shoe stores, sporting and hobby stores, general merchandise stores, 37 furniture
stores, and clothing stores industries. The final placebo regression estimates the model on all nongrocery retail employment.
TABLE 6:
INSTACART BEFORE-AND-AFTER AND PLACEBO REGRESSIONS

log(Sporting and
Hobby
Employment)
Instacart Presence
0.042**
-0.001
0.001
-0.015
log(Construction Employment)
0.056
0.204
-0.020
-0.206
log(Population)
-0.043
1.204
3.296**
2.016*
Δlog(Personal Income)
-0.166
-0.450
0.026
0.224
Time FE
Yes
Yes
Yes
Yes
MSA FE
Yes
Yes
Yes
Yes
Observations
1,713
1,446
1,640
1,692
Within R-squared
0.067
0.212
0.322
0.363
log(General
log(Total Nonlog(Furniture Store log(Clothing Store
Dependent Variable
Merchandise
Grocery Retail
Employment)
Employment)
Employment)
Employment)
Instacart Presence
0.002
-0.034
-0.031
-0.008
log(Construction Employment)
0.181*
0.117
-0.009
0.088**
log(Population)
0.508
1.370
3.531**
1.297**
Δlog(Personal Income)
-0.977**
-0.748
-0.466
-0.088
Time FE
Yes
Yes
Yes
Yes
MSA FE
Yes
Yes
Yes
Yes
Observations
1,703
1,662
1,674
1,713
Within R-squared
0.541
0.062
0.449
0.667
Sources: See Table 1 sources. Notes: [1] Results indicated with a double asterisk (**) are significant at the one percent level. [2]
Results indicated with a single asterisk (*) are significant at the five percent level. [3] All regressions have robust standard errors
clustered by MSA. [4] Placebo regressions have different sample sizes due to differences in data availability among industries in
the Census QWI MSA-level data.
Dependent Variable

log(Grocery Store
Employment)

log(Book Store
Employment)

log(Shoe Store
Employment)

By estimating the model on these placebo industries, the results permit examination of the extent
to which the positive relationship between Instacart entry and retail grocery employment is a
statistical artifact of other unobserved factors. In particular, testing the model on retail industries
subject to, by varying degrees, the same disruptive pressures affecting the grocery industry,
provides a series of benchmarks for determining the extent to which the observed relationship is a
spurious outcome reflecting MSA-level variation relating to changes in the shopping behavior of
consumers, consumer access to technology, or changes in competitive conditions rather than the
effect of Instacart. The coefficient on the Instacart Presence variable is not statistically significant

The general merchandise stores industry is the four-digit NAICS industry, the narrowest industry category
publicly available from QWI, that contains the warehouse clubs and supercenters industry. It also contains dollar
stores, general stores, home and auto supply stores, and variety stores. See U.S. Census Bureau, “LED Extraction Tool
- Quarterly Workforce Indicators (QWI)” (available at https://ledextract.ces.census.gov/static/data.html); U.S. Census
Bureau, “2017 NAICS Definition: 452319 All Other General Merchandise Stores” (available at
https://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=452319&search=2017%20NAICS%20Search).
37
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in any of the placebo regressions, indicating that the Instacart Effect indicated by the before-andafter estimates does not represent a false positive driven by unobserved, confounding factors.
The second model estimated in this section examines the relationship between the duration of
Instacart’s operations in an MSA and retail grocery employment. Typically, economic
relationships that affect the marginal product of an input exhibit diminishing returns. 38 To account
for the possibility of diminishing returns in the relationship between Instacart adoption and retail
grocery employment, in this model the Instacart Presence variable is replaced with a variable that
is the square root 39 of the number of quarters since Instacart’s entry into an MSA. 40 Table 7
presents the results of estimating the model with the full set of controls and across the seven
placebo tests.

Robert S. Pindyck and Daniel L. Rubinfeld, Microeconomics, 7th ed. (Pearson Education, 2009) at 202-203.
The square root function is used in this study as it accounts for diminishing returns in the relationship between
the dependent variable and the independent variable but does not require the independent variable to have strictly nonzero values, unlike the natural logarithm function. Results are robust to taking the cube root instead of the square root
of the Quarters Since Instacart Entry variable.
40
In four MSAs entered by Instacart (Kankakee, IL; Portland-Vancouver-Hillsboro, OR-WA (WA Part); Santa
Cruz-Watsonville, CA; and Vallejo-Fairfield, CA), there were no Instacart deliveries in some of the quarters after the
quarter of entry. For the purpose of this analysis, duration after entry is not counted for those quarters, i.e., Quarters
Since Instacart Entry = 0. However, in the quarters in which there were Instacart deliveries following these quarters,
Quarters Since Instacart Entry is the number of quarters since the first quarter of Instacart entry. For example, Instacart
entered the Kankakee, IL metro area in Q1 2017, but there were no Instacart deliveries in Q3 2017 through Q3 2018.
Therefore, Quarters Since Instacart Entry = 0 in Q3 2017 through Q3 2018, but Quarters Since Instacart Entry = 7 in
Q4 2018.
38
39
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TABLE 7:
INSTACART DURATION AND PLACEBO REGRESSIONS
Dependent Variable
Quarters Since Instacart Entry
log(Construction Employment)
log(Population)
Δlog(Personal Income)
Time FE
MSA FE
Observations
Within R-squared
Dependent Variable
Quarters Since Instacart Entry
log(Construction Employment)
log(Population)
Δlog(Personal Income)
Time FE
MSA FE
Observations
Within R-squared

log(Grocery Store
Employment)

log(Book Store
Employment)

log(Shoe Store
Employment)

0.015*
0.054
-0.038
-0.202
Yes
Yes
1,713
0.063
log(General
Merchandise
Employment)
-0.003
0.181**
0.523
-0.983**
Yes
Yes
1,703
0.541

0.004
0.203
1.182
-0.442
Yes
Yes
1,446
0.212
log(Furniture
Store
Employment)
-0.024
0.121
1.433
-0.734
Yes
Yes
1,662
0.066

-0.005
-0.020
3.325**
0.019
Yes
Yes
1,640
0.323
log(Clothing
Store
Employment)
-0.010
-0.007
3.523**
-0.436
Yes
Yes
1,674
0.448

log(Sporting and
Hobby
Employment)
-0.019
-0.202
2.086**
0.216
Yes
Yes
1,692
0.367
log(Total NonGrocery Retail
Employment)
-0.003
0.089**
1.297**
-0.081
Yes
Yes
1,713
0.667

Sources: See Table 1 sources. Notes: [1] Results indicated with a double asterisk (**) are significant at the one percent level. [2]
Results indicated with a single asterisk (*) are significant at the five percent level. [3] All regressions have robust standard errors
clustered by MSA. [4] Placebo regressions have different sample sizes due to differences in data availability among industries in
the Census QWI MSA-level data.

The results indicate a strong relationship between the duration of Instacart’s operations in an MSA
and retail grocery employment. Furthermore, none of the falsification tests indicate a statistically
significant relationship between the duration of Instacart’s operations and the placebo industries.
The third model estimated in this section examines the relationship between the number of stores
served by Instacart in an MSA and retail grocery employment. From an economic perspective, to
the extent there is a relationship between stores served by Instacart and retail grocery employment,
it is likely that the first stores served would have a greater impact on grocery employment than the
addition of more stores in an already saturated market. Thus, to account for diminishing returns,
in this model, the independent variable of interest is the square root of the number of stores served
by Instacart in the last month of a given quarter. The results of estimating the model with the full
set of controls and across the seven placebo tests are presented in Table 8.
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TABLE 8:

INSTACART STORES SERVED AND PLACEBO REGRESSIONS
Dependent Variable
Instacart Stores Served
log(Construction Employment)
log(Population)
Δlog(Personal Income)
Time FE
MSA FE
Observations
Within R-squared
Dependent Variable
Instacart Stores Served
log(Construction Employment)
log(Population)
Δlog(Personal Income)
Time FE
MSA FE
Observations
Within R-squared

log(Grocery Store
Employment)

log(Book Store
Employment)

0.003*
0.054
-0.023
-0.190
Yes
Yes
1,713
0.063
log(General
Merchandise
Employment)
-0.002
0.182**
0.542
-0.998**
Yes
Yes
1,703
0.542

0.001
0.203
1.190
-0.439
Yes
Yes
1,446
0.212
log(Furniture
Store
Employment)
-0.004
0.119
1.372
-0.737
Yes
Yes
1,662
0.062

log(Sporting and
Hobby
Employment)
-0.001
-0.005
-0.020
-0.202
3.315**
2.071**
0.017
0.196
Yes
Yes
Yes
Yes
1,640
1,692
0.323
0.367
log(Total Nonlog(Clothing Store
Grocery Retail
Employment)
Employment)
-0.002
0.000
-0.007
0.088**
3.513**
1.290**
-0.446
-0.081
Yes
Yes
Yes
Yes
1,674
1,713
0.448
0.666
log(Shoe Store
Employment)

Sources: See Table 1 sources. Notes: [1] Results indicated with a double asterisk (**) are significant at the one percent level. [2]
Results indicated with a single asterisk (*) are significant at the five percent level. [3] All regressions have robust standard errors
clustered by MSA. [4] Placebo regressions have different sample sizes due to differences in data availability among industries in
the Census QWI MSA-level data.

The coefficient on the Instacart stores served variable is positive and statistically significant at the
five percent level. Again, none of the placebo tests indicate a statistically significant relationship
between Instacart stores served and the placebo industries. The regression results presented in this
section consistently demonstrate a strong positive relationship between Instacart adoption and
retail grocery employment and no evidence of false positives across the placebo tests. The totality
of the evidence thus strongly supports the hypothesis that by increasing incremental demand,
Instacart adoption leads to increased employment in the retail grocery industry.

IV. Quantification of Instacart’s Incremental Effect on Industry
Employment and Revenue
A. Employment
The total impact of Instacart on retail grocery employment can be estimated using the regression
analysis presented in Section III. For simplicity, the estimates presented in this section are based
on the Instacart before-and-after regression model. 41 As shown above, under this model,

41

Estimates of employment impacts based on the other models are not materially different.
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Instacart’s entry into an MSA is associated with a four-percent increase in retail grocery industry
employment.
As the model is estimated on data beginning in 2012, average retail grocery industry employment
in 2012 is used as the benchmark for converting the percentage change in retail grocery
employment derived from the model to the total employment effect. Table 9 presents the impact
of Instacart on retail grocery employment in 2019 in MSAs in California, Illinois, New York, and
Washington. 42
TABLE 9:
INSTACART IMPACT ON RETAIL GROCERY
EMPLOYMENT BY STATE, 2019

State
California
Illinois
New York
Washington
Total

Impact
11,538
3,443
6,640
1,985
23,606

I estimate that in 2019 Instacart contributed 23,606 jobs in the retail grocery industry across the
four states studied, supporting 11,538 grocery jobs in California, 3,443 grocery jobs in Illinois,
6,640 grocery jobs in New York, and 1,985 grocery jobs in Washington.
B. Revenue
The econometric results presented in Section III provide strong evidence that Instacart’s entry and
expansion in local markets have led to an incremental increase in retail grocery employment, which,
as discussed above, reflects increased incremental demand. However, in terms of quantifying the
demand effect, neither the Census Bureau’s QWI data nor any other publicly available source
provides MSA-level grocery sales data necessary to apply the same statistical approach to estimate
directly the effect of Instacart adoption on incremental grocery revenue. Thus, in this section, I
apply an alternative methodology using payroll data and principles of economic theory to estimate
the incremental revenue attributable to Instacart’s entry and expansion. As discussed below, the
results presented here represent a lower bound estimate of the incremental revenue attributable to
Instacart as increases in payroll will underestimate the full revenue impact of increased demand.
From economic theory, it can be inferred that the increased employment attributable to Instacart
is driven by an increase in the marginal revenue product of labor. 43 Economic theory also
demonstrates that in competitive labor markets, the wages paid to labor are equal to the marginal
revenue product of labor. 44 Thus, as MSA-level grocery industry payroll data are available through
42
Employment effects are calculated at the MSA level and summed across the MSAs, or portions of MSAs, in
each state to provide state-level estimates. The projected employment effect for each MSA with an Instacart presence
in 2019 is approximately 4.2 percent of the average end-of-quarter retail grocery industry employment across the four
quarters of 2012 and represents the cumulative impact of Instacart’s presence since it entered the MSA.
43
Paul A. Samuelson and William D. Nordhaus, Economics, 15th ed. (McGraw-Hill, 1995) at 208.
44
Id. at 209.

24

the QWI program, to provide an estimate of the incremental revenue earned by grocery stores due
to adoption of Instacart, I estimate the before-and-after Instacart entry model using (log) payroll
as the dependent variable. Because this methodology treats all workers as marginal in terms of
their contribution to output, it underestimates the total contribution of infra-marginal employees
to revenue and represents a lower bound, conservative estimate of the incremental revenue
attributable to Instacart. Table 10 reports the results of estimating the model.
TABLE 10:
INSTACART BEFORE-AND-AFTER PAYROLL REGRESSIONS

Dependent Variable
Instacart Presence
log(Construction Employment)
log(Population)
Δlog(Personal Income)
Time FE
MSA FE
Observations
Within R-Squared

log(Grocery Store Payroll)
0.092**
0.053*
0.041**
-0.007
0.870
-0.223
No
Yes
Yes
Yes
Yes
Yes
1,728
1,728
1,722
0.069
0.171
0.187

Sources: See Table 1 sources. Notes: [1] Results indicated with a double asterisk (**) are significant at the one
percent level. [2] Results indicated with a single asterisk (*) are significant at the five percent level. [3] All
regressions have robust standard errors clustered by MSA. [4] There are six less observations in the final
specification, because construction employment data for the Cape Girardeau, MO-IL (IL Part) metro area are
not available for six quarters, Q1 2015 through Q1 2016 and Q1 2017.

The coefficient on the Instacart Presence variable is statistically significant across all three
specifications. In the full specification, the coefficient is significant at the one percent level and
indicates that Instacart’s entry into an MSA is associated with an approximately four-percent
increase in retail grocery industry payroll.
As with the employment estimates, retail grocery industry payroll in 2012 is used as the benchmark
for converting the percentage change in payroll derived from the model to the total payroll effect.
Table 11 presents the projected impact of Instacart on retail grocery revenue in 2019 in MSAs in
California, Illinois, New York, and Washington. 45

Revenue effects are calculated at the MSA level and summed across the MSAs, or portions of MSAs, in each
state to provide state-level estimates. The projected revenue effect for each MSA with an Instacart presence in 2019
is approximately 4.1 percent of retail grocery industry payroll in 2012 and represents the cumulative impact of
Instacart’s presence since it entered the MSA.
45

25

TABLE 11:
INSTACART IMPACT ON ANNUAL RETAIL GROCERY
REVENUE BY STATE, 2019 ($MILLIONS)
State
California
Illinois
New York
Washington
Total

Impact
$337.0
$75.4
$154.4
$55.8
$622.6

Across the four states, I estimate that in 2019 Instacart contributed an additional $622.6 million in
incremental retail grocery industry revenue, with impacts of $337.0 million in California, $75.4
million in Illinois, $154.4 million in New York, and $55.8 million in Washington.

V. Conclusion
The statistical analysis presented in this study provides strong evidence of a causal connection
between Instacart adoption in local markets and increased retail grocery employment. The primary
regression estimates suggest that by increasing incremental demand in the retail grocery industry,
Instacart’s entry into cities in California, Illinois, New York, and Washington was, on average,
associated with an approximately four-percent increase in retail grocery employment. Thus, in
these states, Instacart adoption has served to drive sales and increase employment in the retail
grocery industry, mitigating the displacement of commerce and workers threatened by the broader
disruptive trends affecting the U.S. retail sector.
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