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Abstract

Low unionization rates, a falling real federal minimum wage, and prevalent non-
competes characterize low-wage jobs in the United States and contribute to growing
inequality. In recent years, a number of private employers have opted to institute or
raise company-wide minimum wages for their employees, sometimes in response to
public pressure. To what extent do wage-setting changes at major employers spill
over to other employers, and what are the labor market effects of these policies?
In this paper, we study recent minimum wages by Amazon, Walmart, Target,
and Costco using data from millions of online job ads and employee surveys. We
document that these policies induced wage increases at low-wage jobs at other
employers. In the case of Amazon, which instituted a $15 minimum wage in October
2018, our estimates imply that a 10% increase in Amazon’s advertised hourly wages
led to an average increase of 2.6% among other employers in the same commuting
zone. Using the CPS, we estimate wage increases in exposed jobs in line with
our magnitudes from employee surveys and find that major employer minimum
wage policies led to small but precisely estimated declines in employment, with
employment elasticities ranging from -.04 to -.13.
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1 Introduction

Declining labor market institutions characterize the low wage sector in the United States,
where real wages have fallen or stagnated for the last 40 years. The federal minimum
wage has been $7.25 for over 10 years, unions represent just 7% of private sector workers,
and the rise in alternative work arrangements, from outsourcing to the gig economy,
means fewer workers are covered by labor and employment laws.! With limited policy
levers for boosting wages, worker advocates have called on high-profile companies like
Amazon and Walmart to boost pay for their workers and act as standard bearers in the
low-wage labor market (Thomas, 2017a; Hamilton, 2018).

This paper examines whether the wage setting behavior of major employers influences
labor markets more broadly and, if so, by what mechanisms. We do so by exploiting
sudden changes in the wage policies of three large low-wage employers to estimate the
impact on jobs at other employers. Amazon, Walmart, and Target all instituted substan-
tial company-wide minimum wages between 2015 and 2020. These three companies alone
employ over 2 million workers in the US, or approximately 1.6% of the total workforce
(Amazon.com, 2020; Walmart, 2020; U.S. Bureau of Labor Statistics, 2019). A major
contribution of this study, therefore, is to provide some of the first empirical evidence of
the impacts their policies have had on the broader labor market in which they operate.
A second contribution of the study will be an extensive exploration of the mechanisms
behind these spillover effects, providing insight into why wage setting shocks do or do
not ripple outward given different underlying labor market characteristics.

Cleanly identified estimates of cross-employer wage spillovers in the US are limited,
largely due to lack of data on specific employers’ wage policies. To conduct our analysis,
we use millions of online vacancy postings from Burning Glass Technologies and worker
salary reports from Glassdoor, a job search and review platform. Data from online
platforms are increasingly being used to study local labor market concentration, trends
in the wages for new hires, and changing demand for skills (Azar et al., 2018; Deming and
Kahn, 2018a; Hazell and Taska, 2019). We use these data to show that first, when these
large employers announce a wage policy change, they do in fact update their advertised
wages. Second, we are able to use information from online job ads to identify low-wage
jobs at other employers based on the distribution of their advertised wages.

We use an event-study approach to estimate spillovers from major employers’ wage
policies to others operating in the same labor market. We identify the effect of the

policies on jobs at other firms using variation in bite or exposure, defined as the fraction

1See recent work on rising wage inequality and the erosion of labor market institutions by Piketty and
Saez (2003); Song et al. (2019); Kalleberg (2013); Osterman and Shulman (2011); Western and Rosenfeld
(2011); David et al. (2016); Weil (2014); and Katz and Krueger (2019).



of job ads with pre-period wages below the new large employer minimum wage within
detailed occupation, employer, and commuting zone categories. This approach mirrors
that of papers estimating the causal effect of the federal minimum wage using state-level
variation in the portion of the state’s wage distribution under the new higher minimum
wage (Card, 1992; Bailey et al., 2020). Here, however, we are able to exploit variation
in bite at a much finer level, across tens of thousands of employers and hundreds of
occupations and commuting zones. This level of variation allows us to precisely estimate
effects and conduct several robustness checks to rule out alternative explanations for
wage increases.

Our identification strategy relies on the assumption that within CZ, six-digit occu-
pational categories, and employer cells (what we refer to as “jobs”), exposure to these
large employers’ minimum wages is uncorrelated with other factors affecting wages over
time. Stable pre-trends, sharp effects around the exact time of the wage policy announce-
ment, and placebo treatment date analyses provide strong corroborating evidence of this
assumption.

We estimate substantial spillovers from Amazon, Walmart, and Target’s wage policies.
Prior to the policy change, the wages of more exposed versus less exposed jobs at other
firms evolved in parallel. Exactly in the month after the announced wage increases,
wages at exposed jobs jumped significantly. These effects persisted or rose steadily over
the post-treatment period. We then employ a bunching estimator and show that wages of
other employers shift out of wage bins below and spike at the wage announced by the large
retailer in the months after the latter announces its policy. These results suggest other
employers target the wage announced by the large employer and provide strong evidence
that employers are responding to these wage policies rather than contemporaneous but
unrelated shocks to labor demand.

In the case of Amazon, we estimate an increase in average hourly wages as a result
of the policy of 4.7%, controlling for unrelated trends in wages at the occupation and
commuting zone level. Given the size of the increase for Amazon’s wages, roughly 20%,
our results imply a cross-employer wage elasticity of 0.26. Our estimates fall in a similar
range as previous estimates for cross-firm spillovers in the US: Staiger et al. (2010) finds
a wage-setting elasticity in the market for registered nurses of about 0.19.

We are able to rule out several alternative explanations for the wage responses we es-
timate. Our baseline specification, which includes occupation-by-month and commuting-
zone-by-month fixed effects, controls for simultaneous CZ-specific and occupation-specific
demand shocks that might instead explain wage increases in highly exposed jobs. We
also show that our results are robust to controlling for even finer grained shocks, such
as those to specific occupation-by-CZ groups or specific employers. These latter results

suggest our findings are not driven by shifts in employer wage posting behavior, such as
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the decision to increasingly withhold or reveal the wage on highly exposed job categories.
We further confirm that changes in advertised wages reflect true changes in wage policies
by using data on worker-reported wages from the job review platform Glassdoor. Across
all major employer policy changes, we show that workers at other employers experience
spillover wage increases at magnitudes highly comparable to our results using Burning
Glass Technologies job ads data.

To examine the broader labor market effects of these policies, we replicate our wage
effects and estimate employment effects of large employer minimum wages using the
Current Population Survey. We identify treated workers as those in occupation-by-CZ
cells with wages below Amazon, Walmart, or Target’s minimum wage in the year prior
to treatment. Wage effects are strongly comparable to our results from the job ads
and employee survey data, suggesting our results are unlikely to be driven by sample
selection in the latter two datasets. We then turn to estimating the effects of the policies
on employment. We find that employment slightly declines in highly exposed jobs in
response to major employers’ minimum wage increases. Excluding the specific industries
of the employers implementing the wage policy change, we find own-wage employment
elasticities ranging from -.04 to -.13. Despite stemming from very different mechanisms,
our estimated own-wage employment elasticities are similar to those from the recent
minimum wage literature. For example, in a meta-analysis, Dube (2019) finds an overall
median elasticity of -0.17 and a low-wage worker median of -0.04 across a large number
of studies of local, state, and national minimum wage hikes.

The wage spillover results we document provide direct evidence of the presence of labor
market power by the companies that introduced voluntary increases. In a competitive
labor market, deviations from a “market” wage by some employers should have no effect
on the wages of other employers. Yet we show that other employers not only adjust their
wages, but try to match the wage announced by large retailers, suggesting the presence
of wage setting power and strategic interactions between firms (Berger et al., 2019). We
expect that employment changes at individual employers will differ based on their own
wage setting power. Firms with the most labor market power may increase employment
after wage hikes while other firms also adjust wages but ultimately lose workers to leading
firms. Heterogeneous responses to large employer minimum wages may average out to
near zero effects in the aggregate. Such reallocation to larger firms would also echo recent
findings in the minimum wage literature (Dustmann et al., 2019). In future work, we
investigate heterogeneous employment responses by firm type to more fully understand
the distribution of labor market power in the low wage labor market.

Our paper relates to several literatures on wage determination, employer wage setting,
and monopsony power in labor markets. An older literature focused on a period when

unions played a larger role in the US economy and sought to estimate the spillover effect
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of unions on non-union wages in the same industry (Slichter et al., 1960; Budd, 1992;
Kessler and Katz, 2001; Farber, 2005; Freeman and Medoff, 1985). More recently, a large
literature has explored the role of firms in wage setting using matched employer-employee
administrative data, concluding that firms explain a large share of wage variation across
similar workers (Barth et al., 2016; Card et al., 2018; Song et al., 2019). Some have
used these types of data to estimate the impact of shocks, such as patents granted to the
firm on the wages of workers in those firms. Others have explored cross-employer wage
spillovers in other countries, including through former coworker networks in Denmark
or between temp agencies and client firms in Argentina (Caldwell, 2018; Drenik et al.,
2020). Finally, related work examines the role of a workers’ plausible outside options
for employment in determining their wage at their current firm as well as defining the
boundaries of the labor market (Caldwell and Danieli (2018); Schubert et al. (2019)).
These types of spillovers and determinants of workers’ wages are not well explained by
perfect competition models of the labor market (Caldwell, 2018; Kline et al., 2019).

Perhaps most directly related to our study, Staiger et al. (2010) study the effects of
a wage policy change at the Department of Veterans Affairs Hospitals (“VA Hospitals”)
on the wages of nurses at neighboring hospitals. They provide evidence of monopsony
power in this market, estimating substantial cross-hospital wage spillovers and small
labor supply elasticities, both of which indicate monopsonistic power in this labor mar-
ket. Other studies of employer market power in this setting include Sullivan (1989);
Matsudaira (2014)? A related paper by Dube et al. (2017) study bunching in firms’
wages at round numbers in both online and traditional labor markets, indicative of op-
timization frictions as well as employer wage-setting power. A handful of recent papers
have explored cross-employer wage spillovers in other countries, including through former
coworker networks in Denmark; across temp agencies and clients in Argentina (Caldwell,
2018; Drenik et al., 2020); across substitute occupations for teachers in Sweden Willén
(2019); and cross-country establishments within multinationals Hjort et al. (2019). To
our knowledge, ours is the first paper to provide estimates of wage spillovers across a
broad class of jobs in the low wage sector in the US, one that has been traditionally
viewed as highly competitive.

In doing so, we contribute to a burgeoning literature measuring local monopsony
power in the US (Azar et al., 2018, 2019; Beaudry et al., 2018). One difficulty in this
literature is isolating exogenous variation in wages. Our approach, which exploits sudden
shocks to wages stemming from voluntary minimum wages by large firms, may contribute
new estimates that can be used to measure employer wage setting power across different

labor markets. Our paper also provides empirical findings consistent with the predictions

2See Naidu et al. (2018) for an overview.



of models such as Berger et al. (2019), who model oligonopsonistic competition in labor
markets and provide predictions of the labor market effects of minimum wages in this
context.

Methodologically, we draw from the minimum wage literature, including analyzing
shifts in the wage distribution in response to Amazon, Walmart, or Target’s minimum
wages using a bunching approach (Cengiz et al., 2019; ?; Harasztosi and Lindner, 2019).
We also draw on methods for evaluating the effects of national minimum wage changes,
reflecting the national nature of the large retailers we study. Card (1992) and Bailey et al.
(2020) leverage state-level variation in the fraction of workers affected by federal minimum
wage increases. We construct the fraction of workers affected at the job level (defined as
employer-by-occupation-by-commuting-zone cells), leveraging variation within locations,
within job categories, and within employers in the sensitivity of wages to the policies of the
large retailers. This empirical strategy allows us to estimate the wage and employment
effects of large retailer minimum wages on other employers as well as the aggregate wage
and employment effects of these recent increases. Further, we are able to document the
extent of spillovers to higher wage bins, contributing to the evidence on minimum wage
spillover effects up the wage distribution (David et al., 2016).

In addition to providing novel empirical estimates of employer wage-setting spillovers,
our study contributes to the search for policy levers to improve wages in the low wage
sector. Policy makers’ targeted attempts to influence large employers may be an effec-
tive form of policy due to employer wage-setting power and declining worker bargaining
power.® Our setting relates closely to prevailing wage policy for federal and state contrac-
tors (e.g. the federal Service Contract Act), with our results suggesting that minimum
wages for federal contractor may have significant spillover effects on non-contractor firms.
In the aggregate, the wage employment spillover effects of large major employer mini-
mum wage policies mirror the effects of federal, state, and local minimum wages, despite
very different mechanisms (transmission through competitive mechanisms as opposed to
a binding minimum wage law). Similar to the evidence on government minimum wage
effects, our results on smaller employers suggest that significant reallocation effects may
be at play, with potentially substantial reductions in small firm employment (Dustmann
et al., 2019; Berger et al., 2019). To the extent that these reallocation lead to increased
concentration in the labor market, policy makers may wish to explore alternative or
complimentary measures such as anti-trust legislation (Naidu et al., 2018).

The paper is structured as follows. Section 2 provides an overview of the recent volun-

tary employer minimum wage policies we study. Section 3 introduces a brief conceptual

3In luncheon remarks at the 2018 Kansas City Federal Reserve’s conference on changing market struc-
ture, Alan Krueger discussed the need for even monetary policy makers to take into account monopsony
power and concentration in labor markets. See Krueger (2018) for the full address.



framework for our analysis. Section 4 describes our data sources for employer-specific
wages, and section 5 details our empirical approach leveraging job-level exposure to
large employer policies using Amazon as an illustrative case study. We report our main
spillover estimates and robustness checks in the case of Amazon in section 6, and extend
this analysis to other employer policies in section 7. Section 8 investigates the broader

wage and employment effects of these policies using the CPS. Section 10 concludes.

2 Voluntary minimum wage announcements, 2014-
2019

In recent decades, US federal labor and employment regulation have lagged behind a
restructuring low-wage sector. In many industries employing large numbers of low wage
workers, unions lost density or were never significantly present. Corporate outsourcing
and franchising have presented further challenges to worker collective bargaining. Work-
ers in the gig economy or other alternative work arrangements fall outside traditional
employment classifications and thus outside the scope of employment law (Weil, 2014).
In this context, wages at the bottom of the wage distribution have been stagnant or
declining in real terms.

Beginning in 2012, worker organizations and advocacy groups, led by the Service Em-
ployees International Union (“SEIU”) launched the “Fight for $15” campaign to advocate
for higher wages and union representation. The coalition drew on the union’s earlier ef-
forts to institute “living wages” through local ordinances and government contracting
and sought to bring attention to persistently low earnings among workers in fast food,
retail, and other service occupations despite a growing economy and low unemployment.
Indeed, recent local governments’ adoption of $15 minimum wages have been attributed
to the efforts of the “Fight for $15” campaign (Rolf, 2015).

Following the Fight for $15 movement’s launch and the pressure applied by the cam-
paign on both government and private actors, a number of states introduced increases
in their minimum wage laws. Around the same time, a number of large, low-wage, and
predominantly retail and service sector employers voluntarily instituted minimum wage
increases for their employees (see Figure 1). Descriptive evidence on the implementation
of these policy changes within the companies, let alone on their broader impacts in the
labor market, is largely lacking. In this section, we provide descriptive evidence and
background information on the wage policy changes adopted by Amazon, Walmart, and
Target, three of the largest private sector employers in the US. Between 2014 and 2019,
these employers implemented a total of 9 company-wide minimum wage increases, which

we describe below. We provide a full description of these policies, including details on



coverage and applicability to new versus incumbent workers, in Appendix A.

Amazon/Whole Foods In October of 2018, Amazon announced a minimum wage
of $15 per hour for all employees effective November 1, 2018. The increase affected an
estimated 350,000 workers (including those at Whole Foods) (Amazon.com, 2019). At
$15 an hour, Amazon’s minimum wage is more than double the federal minimum wage
and far exceeds the majority of state and local minimum wages in the US.

We provide initial “first stage” evidence of Amazon’s 2018 company-wide minimum
wage increase in Figure 2 using Burning Glass Technologies (“BGT”) data. The figure
illustrates that company-wide minimum wage policies are identifiable in online job ads.
Prior to October 2018, 80% of wages for hourly jobs advertised by Amazon and Whole
Foods were below $15 an hour. Starting in October 2018 and over the next eight months,
the percentage of jobs below $15 falls to zero. The percentage of jobs advertised exactly
at $15 increases immediately starting in October of 2018, as do the percentage of jobs
at $16-19 an hour. One potential reason for the increases at other wage levels was
to maintain rankings in pay for workers who were formerly additionally compensated
through bonuses and stock options, which were phased out with the minimum wage

increase announcement (Abbruzzese and Cappetta, 2018).

Walmart and Target As Figure 1 revealed, several other employers implemented vol-
untary minimum wages, both before and after Amazon’s policy. We analyze the policies
of two other salient and large employers who have implemented increases: Walmart and
Target.

Walmart, the largest employer in the US with a workforce of 1.5 million, has imple-
mented 3 company-wide minimum wage policies since 2015, from $9 to $11 in 2018. At
nearly twice the size of Amazon’s workforce, Walmart’s wage policies are likely to have
had ripple effects on other low wage employers. The first minimum wage was an increase
to $9 per hour announced in February 2015. Subsequent increases to $10 and $11 were
announced in 2016 and 2018. A big box store competitor, Target, followed close on the
heels of Walmart, with a $9 minimum wage announced just one month after Walmart’s
February 2015 announcement of its $9 minimum wage. Target then increased to $10 in
April of 2016, to $11 in September of 2017, to $12 in March 2018, and to $13 in April
2019.5 We analyze each of these increases in turn, exploiting differences in the timing

and levels of these voluntary minimum wages. In cases where announcements were made

4Amazon’s acquisition of Whole Foods was approved by Whole Foods’ shareholders in August 2017
(Amazon.com, 2017).

5Target followed through on their 2015 commitment to increase their minimum wage to $15 by 2020
with an increase in June of this year. However, due to the irregularities of the labor market during the
Coronavirus recession, we do not include this most recent increase in our analysis.



in close succession, such as the Walmart and Target $9 minimum wages, we pool these
two natural experiments and examine their joint effect on employers operating in the

same local labor market.

3 Wage determination in low-wage labor markets

The notion that some employers exercise wage setting power is not a new one. Indeed, it
was the prevailing conceptualization of labor markets in the mid-20th century. Robinson
(1969) laid out a theory of imperfect competition in labor markets giving rise to monop-
sony power of employers, and scholars such as John Dunlop and other “institutionalists”
focused on the role of institutions in shaping the structure of wages.® In recent years,
there has been a resurgence of empirical scholarship on monopsony and growing consen-
sus that frictions in the labor market drive a wedge between firm wages and a worker’s
marginal product (Barth et al., 2016; Song et al., 2019; Card et al., 2018; Dube et al.,
2017; Caldwell, 2018; Dube et al., 2020).

Despite this recent resurgence, there is little evidence documenting wage setting
spillovers in the US and none to our knowledge studying the low-wage sector. The
closest paper to our study is Staiger et al. (2010), who examine spillovers stemming from
a wage policy change at the Veteran’s Affairs (VA) hospital system affecting registered
nurses. The authors estimate the spillover effects of the policy and wages and employ-
ment of registered nurses by hospitals in close physical proximity to a VA hospital. They
find both substantial spillovers—cross employer wage elasticities of around 0.19—and a
small, positive employment elasticity, though they cannot rule out negative employment
effects.

Our study, by contrast, estimates spillovers from wage shocks to the low wage sector,
broadly defined. Workers in service and retail occupations have some of the highest
occupational mobility rates compared to other workers (Schubert et al., 2020). Thus
wage shocks to stock clerks and packers at Amazon warehouses plausibly affects food
service workers, cashiers, or customer service representatives. We allow for spillovers
to these other occupations by measuring exposure to these policies solely through the
pre-existing wage rate of jobs at other employers.

High occupational mobility may indicate ease of switching and widespread availability
of substitute jobs for low-wage workers, consistent with a highly competitive labor mar-
ket. In such a setting, wages would be determined by supply and demand and equivalent
to workers’ marginal productivity. No employer would deviate from the market wage as

they would incur costs in excess of revenue in doing so. For the same reason, should a

6See Weil (2017a) for an overview of this literature and the history of economic thought as it pertains
to wage determination.



single employer raise the wage above the market rate, other firms would have no incentive
to follow.

The very public announcements of voluntary minimum wages by firms like Amazon,
Walmart, and Target indicate a departure from this perfectly competitive benchmark.
Further, the emulation of their policies by other employers suggests wage setting power
is widespread, even in the low wage sector. Though we do not explicitly test different
models of the labor market, we believe our findings are more consistent with theories of
oligopsonistic competition as recently modeled by (Berger et al., 2019). In this context,
a finite number of employers exercise varying degrees of wage setting power. A wage
increase by a major employer can ripple across to other firms as they seek to stem the
flow of their workers to the larger firm. Our findings to date provide evidence on this
first front, of strategic wage responses among low-wage employers. Our evidence on
small changes in employment in the aggregate is also consistent with a model where
both the leading firm’s wage increase as well as those of their competitors influence a
new allocation of workers across firms. In ongoing work, we study these within-market
employment responses in order to better understand the nature of competition in low-

wage labor markets.

4 Data on employer wages

A key difficulty in measuring and identifying cross-employer wage spillovers in the US is
the lack of available datasets that provide time-stamped, employer-specific information
about hourly wages offered by establishments.” One of the contributions of this project
will be integrating data from major online job platforms in order to better identify cross-
employer wage spillover effects in the US. Data from online job platforms are increasingly
being used in studies of labor markets in economics (Deming and Noray, 2018; Deming
and Kahn, 2018b; Azar et al., 2017; Hazell and Taska, 2019). Websites like CareerBuilder,
Indeed, and Burning Glass Technologies provide wages posted by employers, often with
rich information on job title, desired skill or experience level, and the geographic location
of the establishment posting the vacancy. Glassdoor, a platform with worker participa-
tion, collects worker reports on their pay and satisfaction at specific employers and can
be further used to understand the effects of employer wage policies on the received pay

and reported satisfaction of workers.

"Establishments are the physical location of a specific branch of a firm.



4.1 Burning Glass Technologies

The key data for our cross-employer wage regressions come from Burning Glass Tech-
nologies (“BGT”). BGT collects data on the near-universe of online job postings from
roughly 40,000 websites, including job boards and company pages (Hazell and Taska,
2019; Carnevale et al., 2014).® The data cover job postings from 2010 onwards, 20%
of which include information on the posted wage for that job. Here we briefly describe
features of the data and the available variables that make the data appropriate for the

analysis we will be conducting.

Frequency The dataset on posted wages is high frequency, including information on the
day, month, and year of the posting. These high frequency wage posting data are essential
for testing the parallel trends assumption for pre-period wages of highly exposed versus
less exposed jobs and to isolate effects occurring precisely around the announcement of

the increases.

Direct measures of outcome of interest The dataset on vacancies with posted
wages includes a variable indicating the posted minimum salary for specific time units of
pay. For example, for hourly wage jobs, the posted minimum hourly wage is available.
This is the outcome of interest in this study as we are interested in how local wage shocks

influence the wage setting behavior of employers.

Employer and other information Approximately 127 million job postings in the
BGT database since 2010 contain information on the employer posting the vacancy.
Nearly all postings (98%) contain detailed information on the location of the job; 96%

contain occupation information; and 79% contain industry information.

Representativeness of BGT data A number of papers using BGT data have an-
alyzed its representativeness.” We conduct our own comparison of the occupation, in-
dustry, and geographic distribution of hourly workers in the CPS to those of hourly job
vacancies in BGT. The comparison is summarized in Table 1 which provides estimated
hourly job characteristics for the BGT and CPS data sets. We find that relative to ex-

isting stocks of hourly workers in the CPS, a higher share of hourly job vacancies are

8Job postings are at the establishment level, or the specific physical branch of a firm.

9Hazell and Taska (2019) provide extensive evidence on the validity of these data and their consistency
with overall US new hire wage trends from sources such as the Current Population Survey (“CPS”) and
the Quarterly Census of Employment and Wages (“QCEW?”). Hazell and Taska (2019) confirm that
industries that are less likely to post vacancies online are underrepresented in BGT relative to CPS.
Studies by Azar et al. (2018); Deming and Noray (2018); Deming and Kahn (2018b) provide further
evidence on the value of and validity of BGT data.
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present in the West and a lower share in the South. Job vacancies with wage information
are skewed towards health care and services and away from retail; however, focusing
on hourly job vacancies partially corrects for this. These discrepancies may represent
differences between sectoral growth versus current sectoral composition; Hershbein and
Kahn (2018) find that the degree to which BGT under-represents some industries and

over-represents others is stable over time.

Sample Our sample consists of online job ads from January 2012 through February
2020 that contain the following information: the posted minimum hourly wage; employer
name; the county in which the job is located; and the occupation of the position being
advertised (using the SOC code). We further restrict our sample to those jobs for which
the pay frequency is hourly. In some of our analyses, we further restrict the industry code
(up to 6-digits NAICS code) to be non-missing. We restrict the data further to focus
on specific observation periods of 24 months around the wage policy changes analyzed
below.!? Because we use employer-by-occupation-by-CZ fixed effects models, we restrict
to employer-by-occupation-by-CZ cells that appear at least once before and once after
treatment within an observation period. Finally, we restrict each analysis to only those
commuting zones for which we observe policy firm job ads in the BGT data in the pre-
treatment period. The reason for this is that there are very few CZs with job postings in
which there are no policy firm advertisements. For example, 90% of all BGT postings fall
in CZs in which Amazon advertised in the year prior to Amazon’s minimum wage.'* We
found that the small share of postings in CZs without policy firm ads differ significantly

from the labor markets of relevance to our study.

4.2 Glassdoor

Glassdoor is a two-sided online job search and review platform where employers post
vacancies, but importantly, job-seeking users of the platform also upload information
about salaries for specific job titles at specific firms. Salary information for hourly workers
contains exactly the hourly wage. The Glassdoor data are complementary with the BGT
data as they allow us to see whether changes in advertised wages translate into changes
in wages workers report they receive. Wage changes estimated in Glassdoor also confirm
that any effects found in BGT are not driven by systematic changes in which jobs are
advertised online as opposed to a shift in the wage distribution at the treated firm.

In addition to variables also contained in BGT data, including employer identity, the

location of the establishment, and wage information, Glassdoor data provide additional

10Tn our event-study analysis, we stack the data from these observation periods together and include
month-by-event and employer-by-event fixed effects.
UWalmart and Target advertise in a larger set of CZs than Amazon.
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worker-level characteristics. For example, a large fraction of workers using Glassdoor
report their gender and their age when workers create a Glassdoor account. These worker-
level characteristics will allow us to test for further heterogeneity in any estimated wage

spillover effects.

5 Empirical strategy: job-level exposure

The use of company-wide wage floors by large low wage employers over the last five years
represent a break from localized wage setting and a potential response to the Fight for
$15 movement’s call to boost service and retail workers” wages. Our analysis is the first to
estimate the spillover impacts of those wage policies on the wage and employment policies
of other firms in their labor markets. These shocks differ from shocks to narrowly defined
sectors, such as the market for nurses, in that they potentially apply more broadly across
occupations and industries in the low wage sector. We explicate our empirical strategy
using Amazon as a case study. In Section 7, we report the results for the remaining 8
employer minimum wage changes from Walmart and Target.!?

We use variation in bite or exposure to identify the effects of Amazon’s voluntary
minimum wage policy on non-Amazon employers. This methodology echoes the literature
studying the effects of US federal minimum wage policies using geographic variation in
bite (Card, 1992; Bailey et al., 2020). The difference in our case is that we are able to
measure exposure at a much finer level. We define exposure at the job level, where jobs
are defined as employer-by-occupation-by-CZ cells. Our key treatment variable is the
fraction of postings at the job level below $15 in the year before Amazon’s policy takes
effect in October 2018.

Formally, we define exposure or fraction of postings i affected at the job level j as

follows:

i) te[—12,-1) L(wi < w*)
Nj(iyte[-12,-1]

Djiy =

j (1)
or the fraction of job postings at non-Amazon firms that are below the minimum wage set
by Amazon in the 12 months prior to the policy change. Therefore, in the case of Amazon,
we calculate the fraction of postings appearing between October 2017 until September
2018 with wages below $15. We restrict our analysis to the 188 commuting zones where

Amazon advertised in the year before treatment.'® In practice, this restriction does not

12\We also occasionally report results for Costco’s $14 and $15 minimum wages announced in June,
2018 and March, 2019, respectively. The results are extremely similar to those for other large retailer
minimum wage policies.

13To obtain the best possible measure of the location of Amazon warehouses and Whole Foods grocery
stores, we include locations with Amazon postings with and without wage information.
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greatly affect the sample size as 90% of non-Amazon postings with valid wage information
in our sample appear in the same CZ as an Amazon CZ.

There are over 90,000 employers with pre- and post-treatment postings, over 800
six-digit occupational categories, and 188 commuting zones in which Amazon or Whole
Foods advertise. On average, about 58% of postings fall below $15 at the job level. Figure
3 shows the geographic distribution of job level exposure at the commuting zone level
across the US. Exposure varies within every region of the US and is not concentrated
in lower income regions of the country. Areas designated “Not present” in the legend of
Figure 3 are those where no job ads were placed by Amazon in the year before the policy
announcement.

The size of the BGT dataset and the many degrees of variation we are able to exploit
allows us to rule out several alternative stories for wage increases at non-Amazon em-
ployers after Amazon’s policy takes effect. We discuss these robustness checks in great
detail in Section 6.1.

The empirical strategy we employ is a series of event-study and difference-in-difference
analyses around the time of Amazon and other employers’” minimum wage policies that
exploit both variation in exposure to and the precise timing of the policies. Specifically,

we estimate the following event study models:

12
logwit =a+ Y. BuDju) X Lk + 1j) + Octire + XoGiyt + €10) (2)
k=—12
The outcome variable is the log hourly wage advertised on a posting ¢ at time t. The
key coefficient is (i, the coefficient on the interaction between fraction affected at the
job level (Dj(;) and month ¢. In addition to fixed effects for the job (7)), our baseline
specifications includes fixed effects for changes in the composition of postings. Over
our two-year observation window around the Amazon policy announcement, the average
advertised hourly wage in our BGT sample declined from $18 to $15, suggesting an
increasing share of lower paid jobs being advertised online. We include occupation-o-by-
month-t and CZ-c-by-month-t fixed effects that help account for these changes as well
as potential confounding shocks such as state or city minimum wages. The treatment
month is denoted k=0 and is omitted for the model to be identified. We cluster standard
errors at the employer level (f(7)).

Identifying assumption and proposed validity tests Our identifying assumption
is that the fraction of a job’s pre-period wages that are below Amazon’s new minimum
wage is uncorrelated with changes in wages prior to the policy change. Parallel pre-trends
as well as a sharp increase in wages immediately after the policy provide corroborating

evidence that this assumption holds. We conduct a number of checks in Section 6.1 that

13



further bolster this assumption.

Difference-in-difference analysis In addition to our event study analysis, we per-
form difference-in-differences analyses where we pool the post- and pre-treatment periods
and estimate the average change in wages and other outcomes relative to the pre-period.

Specifically, we run the following analysis:
Yie = a + BDjuy x Post + i) + Segiye + Xoti + €109 (3)

where Y;; is the outcome of interest, including log hourly wages as well as indicators for
a posting’s advertised wage falling within specific wage bins. Analyzing the wage bin
of a posting as an outcome allows us to document whether non-policy firms match the
voluntary minimum announced by the large employer as well as the extent of spillovers

up the wage distribution in response to the announcement.

6 Spillovers from Amazon’s wage increase

We observe substantial spillovers to other employers resulting from Amazon’s $15 mini-
mum wage. Figure 4 plots [ from estimating equation 2 and shows that starting exactly
in October 2018, the month of Amazon’s announcement, employers with greater expo-
sure to Amazon’s policy boosted their own advertised hourly wages. Corroborating our
assumption that exposure is uncorrelated with wage dynamics prior to the policy, our
results indicate stable pre-trends centered around zero in the 12 months leading up to
the policy. Moving from zero percent exposure to 100% exposure is associated with an
5 log-point increase in advertised hourly wages immediately post treatment in October
2018. This effect strengthens over the 12-month post treatment period, rising to about
10 log points.*

In the remainder of this section, we present a series of analyses and robustness checks
focusing on Amazon’s policy that validate our empirical strategy and provide further
evidence that the wage increases we observe stem from the large retailer’s policy. Section
7 extends these findings to Walmart and Target’s recent minimum wage increases and
relates the extent of spillovers to their bite in the labor market as well as the level of the
large employer’s minimum wage.

To bolster our evidence that this sharp increase in the wages of non-Amazon employers

14\We show in a robustness check that pre-trends are also throughout a 24-month pre-period in Ap-
pendix Figure C1. Wages are gradually trending up in highly exposed jobs, likely due to wage growth
at the lower part of the wage distribution—about 5 log points over the two year period. By contrast,
moving from zero to 100% exposure causes wages to jump 5 log points in the exact month of treatment
after Amazon’s policy comes into place.
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is a response to Amazon’s $15 minimum wage policy, we perform an analysis of changes
in the bunching of the wage distribution in response to the shock. If employers in the
labor market were responding to an unrelated but simultaneous demand shock leading to
higher wages, we would expect to find a more continuous set of adjustments by employers.

Figure 5 plots coefficients f from regression equation 3 where the outcome variables
are indicators for hourly wages falling within a specific wage bin. The figure shows that
exposure to Amazon’s policy is associated with a large increase in the probability of wages
at exactly $15 an hour after the policy is announced. The probability of wages being
exactly $15 has the highest estimated increase, at 17 percentage points, with smaller but
statistically significant effects up to $18. For wages below $15, the largest drop comes
wages that were at $11 prior to treatment—of 5 percentage points—with significant drops
from $9 to $14 dollars. This evidence suggests employers were responding specifically
to the Amazon announcement by targeting their announced wage, resulting in post-
treatment postings concentrated at $15. Despite stemming from a different mechanism—
strategic wage responses by employers to large employer wage changes—our finding of
modest spillovers to wage bins higher than $15 is consistent with recent minimum wage
papers that have found spillovers to wage levels above the statutory minimum wage being
introduced. See, for example, Dube (2019), Engbom and Moser (2018), and Haanwinckel
(2018).

6.1 Ruling out alternative explanations

Our empirical strategy leverages two sources of variation in a event-study or differences-
in-differences approach to estimating wage spillovers in response to Amazon’s minimum
wage policy: variation in bite or fraction affected at the job level and variation from the
exact timing of Amazon’s policy. This evidence described above of wages bunching at
exactly $15 undermines the notion that correlated but unrelated demand shocks drive
the increase in non-Amazon wages immediately at the time of Amazon’s policy. Still, we

demonstrate robustness to a number of alternative hypotheses, which we discuss below.

Occupation-CZ-specific demand shocks Our baseline specification includes occupation-
by-month and CZ-by-month fixed effects which rule out common demand shocks to spe-
cific occupations as well as sharp changes in wage policies or labor market conditions
in specific commuting zones. For example, if a city or state minimum wage increase is
implemented around the same time, our CZ-by-date fixed effects will absorb the effect
of these policy changes. We can further show our results are robust to the inclusion of
occupation-by-CZ-by-month fixed effects. In other words, we are able to exploit variation

in pre-existing wage rates among employers advertising in the same occupation-CZ cell.
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The results when including these controls are shown in column 2 of Table 2. Comparing
column 1 to column 2 in Table 2 indicates that the key parameter is unchanged with the

inclusion of occupation-by-CZ-by-month specific fixed effects.!®

Employer decision to post wage As discussed in Section 4.1, about 20% of job
postings contain information on the wage of the job. Amazon’s announcement of their
new minimum wage may have affected the posting behavior of firms. For example, firms
may have had higher paying hourly jobs but were not including the wages for these jobs
on their ads. Alternatively they may stop advertising the wage on jobs paid less than
$15 in order to obscure the fact that they pay lower wages than Amazon. We conduct
two additional analyses to test whether changes in the wage posting behavior of firms
were driving the results reported in Figure 4. First in column 3 of Table 2, we directly
include the share of ads that include wages for each employer in the regression to see how
this affects our estimated coefficient 3. Directly including the wage posting probability
in the regression has no effect on the magnitude or precision of the estimate of Amazon’s

policy’s impact.'6

Employer-specific shocks In our strictest specification, column 4 of Table 2, we show
that our results are robust to the inclusion of both occupation-by-date-by-month fixed
effects and employer-by-month fixed effects. These latter controls insure we rely solely
on variation within employers across differentially exposed occupation-by-CZ cells and
within occupation-by-CZ cells across differentially exposed employers. The estimated
coefficient on fraction affected times post is larger with the inclusion of these controls,
but not statistically different from the coefficients in specifications without them. The
results suggest the spillovers we estimate are not driven by unrelated shocks to employer’s

wage setting practices or employer-specific demand shocks.

Placebo treatment dates The validity of our research designs rests on the argument
that less exposed and more exposed jobs experience a differential shock from Amazon’s
announcement of their new minimum wage, a form of non-random exposure to an ex-

ogenous shock (Borusyak and Hull, 2020). If the sharp increase in wages is driven by

15 Appendix Figure C2 reports robustness of our event history design to the inclusion of these shocks.

16To the extent that changes in wage posting may be a secondary outcome of Amazon’s policy, we
look directly at the impact of the policy on wage posting behavior (results available upon request). It
appears more exposed employers do gradually increase their tendency to post wages on advertised jobs,
perhaps wishing to signal the presence of higher wage jobs. However, this change in posting behavior is
delayed compared to the change in the wage distribution of ads with posted wages. While wages increase
immediately, the likelihood of posting a wage increases more slowly, beginning a couple months after
the policy change. Increases in the probability of posting the wage are inconsistent with the hypothesis
that wage increases are due to exposed firms omitting the wage on lower wage jobs as these firms are
increasing their wage posting over time.
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Amazon’s policy, then the degree of exposure to the policy should not predict an increase
in wages at placebo treatment dates. Otherwise our effects may be driven by mean rever-
sion or growth in wages at the lower end of the wage distribution. We confirm that this
is not the case by splitting our observation period into rolling 4-month rolling windows
covering months 12 to 9 months prior to treatment, 11 to 8, 10 to 7, and so on.

Figure 6 shows the results of this analysis. Each plotted coefficient represents the
effect of exposure interacted with an indicator for postings in the last two months of
the observation period. Coefficients are indexed by the last month of the observation
period. Therefore, the coefficient indexed -9 represents the coefficient on exposure times
an indicator for months -10 and -9 and expresses the increase in log hourly wages relative
to a pre-period of months -11 and -12. The first observation window to include the actual
treatment month in the post period is indexed by month 0. As shown in the figure, wage
effects first become detectable only when the actual treatment month enters the post
period of the difference-in-differences observation window. The largest effect appears
in the month indexed 1 which is the first window with all post-treatment months in
the actual post-treatment period. The effect drops off sharply once the entire 4-month
window falls in the actual post-treatment period. That it does not fall to zero indicates
reflects the steady increase in the treatment effect. As can be seen in Figure 4 the

treatment effect begins at 5 log points and ends at 10 log points.

Functional form We check that our results are not sensitive to functional form by
binning our treatment variable and using a non-parametric approach to estimating the
treatment effect. We divide jobs into three groups: those that were fully exposed pre-
treatment (100% of pre-treatment postings below $15), those that were partially exposed,
and those that were not at all exposed (0% of postings below $15). Appendix Figure C4
plots the effect of being in the fully exposed group relative to the zero exposure group in
blue and the effect of being in the partially exposed group relative to the zero exposure
group in red. We then show robustness to dropping the zero exposure group in the event
that they are a poor comparison group for the fully exposed group. Appendix Figure
Cbh shows these results: the effect of being in the fully exposed group relative to the
partially exposed group, over time. The results from these additional analyses suggest
that functional form does not drive our results and that our findings can be replicated

using a more non-parametric approach.

6.2 Increases in worker-reported wages on Glassdoor

The results thus far strongly support non-Amazon employers responding to Amazon’s

minimum wage policy by adjusting their own wage-setting behavior. But Amazon’s
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policy as well as Walmart and Target’s apply to incumbent workers, not just new hires.!”

To test whether spillovers from Amazon’s minimum wage policy extend to incumbent
employees at non-Amazon firms, we turn to an alternative data source and set of results:
the effect of Amazon’s policy on worker-reported wages at non-Amazon employers using
data from Glassdoor.

As described in Section 4.2, Glassdoor is a two-sided online jobs platform used by
workers to search and evaluate jobs and by employers to recruit. Glassdoor contains
workers’ reports on their salary and time rate of pay at a given employer. We re-estimate
equation 2 using log worker-reported hourly wages as the outcome, including the same
set of baseline controls.!® Appendix Figure C6 depicts the results from this analysis.
The results show a sharp increase in the wages workers at more exposed jobs report
receiving beginning in the month of the policy change. Prior to the policy announcement,
exposure is uncorrelated with wages. During the month of implementation of Amazon’s
pay increase, workers’ reported wages at the average non-Amazon hourly job increase by
around 5 log points. The effect persists and increases slightly to about 6 log points by
the end of the post period. These results are remarkably consistent with the increase in
advertised wages found using BGT data and confirm that changes in advertised wages

resulted in changes in wages workers reported receiving.

7 Impacts of other retailer voluntary minimum wage

and spillover moderators

Other retailers announced voluntary minimum wage increases in the period 2014-19 as
shown in Figure 1. We use these wage shocks to further explore the nature of spillover
effects. Our empirical strategy for Walmart and Target is identical to the one outlined
above and in equation 2. Our baseline again includes employer-by-occupation-by-CZ
fixed effects as well as occupation-by-month and CZ-by-month fixed effects. Because
Walmart and Target’s $9 minimum wages were announced within one month of each
other, we pool these announcements and analyze them jointly, excluding both Walmart
and Target from the sample of employers analyzed.

Figure 7 shows the estimated spillover effects for the different voluntary minimum

"For more details on Amazon, Walmart, and Target’s minimum wage policies, including which em-
ployees were affected by the increases, see Appendix A.

18Glassdoor provides the city of the posting, as opposed to county provided in the BGT data. We
crosswalk cities to commuting zones. The analysis is restricted to commuting zones where Amazon (or
Whole Foods) has advertised in the year prior to the policy change.

19We also tested the two successive announcements of wage increases by Costco during the study
period. The results are similar in magnitude as those of the other retailers and hold up in the same
robustness checks described for the other retailers.
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wages announced by Walmart, Target and an additional retailer, Costco, over the study
period. In all cases, the results indicate sharp increases in wages at more exposed jobs
immediately in the month of the wage announcement. We perform similar robustness
checks on these results as those reported for Amazon in Section 6. These are reported in
Appendix C. For example, Figure C7 shows that the results are robust for the Walmart,
Target, and Costco effects when occupation x CZ x FEs controls are included. Effects
are moderated somewhat when additional controls are added for month and employer
(Figure C8). We verify these spillover impacts by using data from Glassdoor that provides
worker-reported wages in Figure C9. As in the case of Amazon, Walmart and Target wage
announcements impact worker reported wages among other employers in their relevant
labor markets. Figure C10 shows that for each of Walmart and Target’s minimum wage,
which range from $9 to $13, spillover effects in wages lead to large spikes right at the
value of the announced minimum wage similar to the matching behavior we observed
in the Amazon case. Finally, we test to see that the results for the other retailers
withstand a placebo treatment test by splitting our observation period around each of
the different wage announcements into 4-month rolling windows, similar to our robustness
test for Amazon in Figure 6. Figure C11 confirms that our spillovers do not reflect mean
reversion for low wage jobs but that wage effects appear in the exact month of treatment
as opposed to at placebo treatment dates.

The Amazon, Walmart and Target announcements varied considerably over the time
period, from a low of $9 voluntary wage announcement by Walmart in February 2015
to a high of the $15 announcement by Amazon in October 2018. To compare estimated
spillovers across the different policy announcements, we normalize effect sizes by the
average exposure of non-policy jobs at the time of the announcement. For example, 58%
of non-Amazon hourly jobs had wage rates below $15 prior to Amazon’s announcement
while only 3% of jobs had wages below Walmart’s $9 minimum.

We rescale spillovers to represent the effect of going from 0% to average pre-period
exposure and plot our normalized effects against the level of announced voluntary mini-
mum wage level. Results are reported in Figure 8. Spillovers increase monotonically in
the level of the announced voluntary minimum wages announced by these three major
employers. In Appendix Figure C14 we document the same monotonically increasing re-
lationship between spillovers and the degree of exposure of non-policy firms to the large
employer’s minimum wage (ranging, again, from 3% for Walmart’s 2015 announcement
to 58% for Amazon’s 2018 increase).

Cross-employer wage elasticities To interpret the magnitudes of our estimated wage
spillover effects we compute cross-employer wage elasticities for each voluntary wage an-

nouncement. For a given percent increase in Amazon’s hourly wages, what is the percent
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increase for non-Amazon employers? For the more recent large employer minimum wage
increases, we are able to measure the average increase across the pre- and post-period in
the large employer’s minimum wage. For these we compute the following wage elasticity
with respect to the policy firm’s average increase, where policy firms refer to Amazon,

Walmart and Target while non-policy firms refer to all other firms:

%Awnon-policy firm
% /\wpolicy firm (4>

For earlier policy changes, e.g., Walmart and Target’s minimum wages prior to 2019,
there are insufficient observations in Burning Glass Data to precisely measure the in-
crease in their wages. Therefore we also compute the wage elasticity with respect to
Amazon, Walmart, or Target’s statutory wage increase, or the percent change in the
large employer’s stated minimum wage. The wage elasticity with respect to the policy

firm’s statutory MW increase is as follows:

%Awnon—policy firm

% AMWPOhCy firm

(5)

For example, in 2016, Walmart increased their $9 minimum wage to $10-a statutory
increase of $1. The vast majority of the statutory increases across voluntary wage an-
nouncements is $1. For the first company-wide minimum wage, we take the midpoint
of any previous minimum wage policies. For example, prior to their February, 2015 an-
nouncement of their $9 minimum wage, Walmart set different minimum wage policies for
stores depending on the state they were located in, ranging from $8.05 to $8.50. We take
the midpoint of these minimum wages as the previous statutory minimum wage, or $8.27.
For Amazon, company minimum wages also varied by region prior to the announcement
of their $15 minimum wage, ranging from $10 in Texas to $13.50 in New Jersey.?’
Figure 9 plots the cross-wage elasticities for each announcement. Elasticities with
respect to the large employer’s announced minimum wage increase range from about
0.02 (Walmart and Target’s $9 in 2015) to 0.43 (Target $13). We also provide elasticities
with respect to Amazon’s average hourly wage increase and Target’s average hourly wage
increase after moving to a $13 minimum wage in March 2019; they are 0.23 and 0.22,
respectively. The interpretation is that for a 10% increase in Amazon or Target’s wage,

non-Amazon and non-Target employers increased their wages by just over 2%.

20Information we collected on regional wage policies is summarized in Appendix A.
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Comparison to wage spillovers literature As a comparison, Staiger et al. (2010)
estimate a cross-employer spillovers in the context of the Department of Veterans Affairs
hospitals changing their wage policy and find elasticities ranging from 0.19 to 0.28.2! An
alternative benchmark is Hjort et al. (2019)’s estimate of cross establishment spillovers
in multinationals after an increase in the headquarter country’s minimum wage: an elas-
ticity with respect to the headquarter’s wage increase of approximately 0.43.22 Thus, our
estimated elasticity is very similar to this previous estimate despite differences in insti-
tutional context and industry. Our estimates suggest that voluntary wage increases by
major employers elicited significant responses by other employers in their labor markets,

growing with the size of those increases relative to prevailing labor market conditions.

8 Local labor market moderators of wage spillovers

Local labor market characteristics may play a role in how spillover effects propagate in
CZs. The tightness of local labor markets, for example, are likely to amplify the spillover
impacts of voluntary minimum wages. Alternatively, the level of statutory minimum
wages in place at the locality may also moderate spillover impacts. Given the consistent
pattern of wage spillovers documented for the retailers in Sections 6 and 7, we can
aggregate the different announcements in order to measure factors that moderate the
degree to which the wage shocks ripple across labor markets. To do so, we “stack” the
separate wage announcements into one event study, with fixed effects for the individual
announcements. We use two different measures of local labor market conditions at the
CZ level at the time of the announcement to capture effects.

In Table 3, we investigate moderation of spillovers from employer minimum wage
policies via local labor market characteristics. Column 1 shows moderation with the
average CZ unemployment rate in the year prior to the policy. We find no relationship
between the local unemployment rate and wage spillovers. This may be due to relatively
low levels and minimal variation in unemployment rates during the time frame of our
analysis.

The degree to which non-policy firms respond to wage shocks is also likely affected
by the level of statutory minimum wages in the labor market where the voluntary an-
nouncement is made: a voluntary minimum wage that is much higher than that required
by state minimum wage requirements will likely induce greater responses by other em-

ployers than in a labor market where the statutory minimum is already high. We test

21See Naidu et al. (2018) for a discussion of the elasticities in Staiger et al. (2010) and what they imply
regarding monopsonistic competition in the labor market under different assumptions of labor supply
elasticities and market share.

22(Given that we are estimating propagation across employers rather than across establishments, mak-
ing the Staiger et al. (2010) estimate a closer reference point.
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this by interacting our key exposure variable with a measure of the local minimum wage,
measured as the maximum of applicable federal, state, county, or city minimum wage.
Column 2 of Table 3 presents the estimated interaction term. Wage spillovers are larger
in areas where the local minimum wage is below that of the large employer voluntary
minimum wage. We observe spillovers in areas with local minimum wages at least as
high as the large employer minimum wage. Spillovers to higher wage bins as shown in
our bunching results (see Figure 5 and Appendix Figure C10) may explain wage effects

in areas with higher local minimum wages.

9 Wage spillovers and employment effects in the CPS

The results above indicate that voluntary minimum wages adopted by major retailers
significantly impacted the wages posting and reported worker earnings of other employers
in their labor markets. If so, we would expect that those employers needed to adjust other
policies in response to matching the new voluntary minimums. The data used to estimate
the above relationships provide information on job postings (BGT) or reported worker
earnings (Glassdoor) but do not provide information on employment levels. In order to
explore the impact of spillovers, we use the CPS ORG to examine employment effects

To estimate the effects of employer minimum wages on both wages and employment,
we turn to the CPS ORG. The CPS ORG does not solicit the identity of an individual’s
employer. We therefore define exposure at the job level by calculating the fraction of
workers earning below $15 an hour at 4-digit-occupation-by-CZ level. Although this
limitation means that we cannot exploit variation in exposure across employers within-
occupation-CZ, we show that we are still able to detect sizable spillovers from large
employers’ wage setting policies in the CPS using variation in bite as defined above
and exploiting the precise timing of employer minimum wage announcements. We first
present the results for Amazon’s minimum wage.

We examine both wage and employment spillover effects as well as aggregate wage
and employment effects of Amazon’s policy. To examine spillovers, we exclude the 3-
digit NAICS code that Amazon and Whole Foods fall under: electronic shopping and
mail-order houses and grocery and convenience stores. Throughout these analyses, we
restrict our sample to individuals in identifiable counties in the commuting zones in which
Amagzon advertises, based on the geographic information from postings in the BGT data.

We further restrict our sample to individuals between the ages of 25 and 65.
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9.1 Wage effects

Do we find comparable evidence of the spillover impacts of voluntary wage increases found
using BGT and Glassdoor in the CPS data? For our wage analysis, we focus on those who
are employed and exclude those who report usually working less than three hours a week.
We estimate wage effects using a similar estimating equation as equation 2. In addition
to occupation-by-CZ, occupation-by-month, and CZ-by-month fixed effects, we include
controls for education, a quadratic in experience, part-time vs. full-time status, marital
status, gender, and race and ethnicity. Our key dependent variable is the worker’s log
hourly wage, where hourly wage is defined as the usual weekly earnings divided by usual
hours worked per week in the individual’s primary job. The results are reported in Figure
10. Consistent with our prior two sets of analyses in BGT and Glassdoor, we observe
a large increase in wages right at the time of Amazon’s minimum wage announcement.
The magnitudes are comparable to our estimates in Glassdoor and BGT. The average
job experiences an 6 log point increase in wages over the post period, relative to the

pre-period.

9.2 Employment effects

We begin by reporting the employment effects of Amazon’s minimum wage announce-
ment. Our empirical strategy leverages variation in bite by occupation or last occupation
of the unemployed to estimate wage effects. In the CPS ORG, this variable is not well
defined for those not in the labor force (only 6.9% report an occupation). We there-
fore follow Derenoncourt and Montialoux (2021) in measuring the employment effects by
looking at the effect of the policy announcement on the probability of being employed vs.
unemployed.? Figure 11 reports the results. All of the point estimates in the post-period
on exposure interacted with month are negative and four out of the 12 post-treatment
estimates are significantly different from zero. Our difference-in-differences estimates
pooling the pre- and post-treatment periods suggest a reduction in the probability of
employment by 0.8 percentage points relative to the pre-treatment period.

We summarize the employment effects across all employer policies in Figure 12, which
shows that like the wage effects, employment effects are more pronounced the larger the
level of the major employer’s minimum wage (Appendix Figure C15 shows the analogous
figure for the bite).

Figure 13 summarizes the wage and employment effects across all voluntary wage

shock events. We provide the implied employment elasticities with respect to own-wage

231f Amazon’s announcement causes individuals not in the labor force to start searching for work and
therefore be categorized as “unemployed,” this could explain increases in the probability of unemploy-
ment.
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(our estimated employment effect divided by our estimated wage effect) in Table 4. Table
5 reports the wage and employment effects keeping in the industry of the policy firms.
The results are virtually unchanged, indicating that slightly negative employment results
hold in the aggregate.

We situate our estimated employment elasticities for two of the voluntary wage shocks
amongst other estimates from the minimum wage and monopsony literature in Figure 14.
Our estimates are well within the estimates of the larger literature, implying relatively
small negative employment effects on net arising from the spillover effects. The small
net effects we estimate may result from heterogeneous effects across leading firms who
expand employment after emulating large retailers” minimum wage and a set of follower

firms that lose workers to leading firms (as in Berger et al. (2019)).

10 Conclusion

This study examines wage spillover effects from recent wage policy changes by large low-
wage employers, Amazon and Walmart. We use data on online vacancy postings as well
as data from a large job review platform to document evidence of wage policy changes
at these employers and estimate broader spillover effects in the labor market. Using
a measure of the exposure of other employers operating in the same labor market, we
estimate substantial spillover effects of both Amazon, Walmart, and Target’s policies. In
the case of Amazon, which raised its minimum wage to $15 in 2018, the cross-employer
wage elasticity is approximately 0.26, in line with a limited set of other recent estimates
of wage spillovers (Staiger et al., 2010; Hjort et al., 2019; Willén, 2019).

We turn to the CPS to investigate the employment effects of large employer mini-
mum wages. We find slight declines in employment in response to voluntary employer
minimum wage policies, with own-wage employment elasticities ranging from -.04 to -.13.
These estimates are highly similar to those from the recent minimum wage literature.
We hypothesize that small aggregate employment responses may mask larger employ-
ment responses at individual firms as workers reallocate across firms within the sector.
Our ongoing work explores this heterogeneity as well as additional local labor market

mediators of cross-employer wage policy transmission.
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Figure 1: Voluntary and statutory minimum wages, 2014-2019
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Notes: This figure plots voluntary employer minimum wage increases that have been announced in the
US between 2015 and 2019. Gray lines indicate state minimum wages above the federal minimum wage
of $7.25. Select states are shown in blue. Employer logos show treatment firms (Walmart, Target, and
Amazon/Whole Foods from left to right) in the months they announced minimum wage increases. Tar-
get’s 2017 announcement included increases to $15 over multiple years. Walmart’s 2015 announcement
of a $9 minimum wage was also accompanied by a statement they would increase to $10 by the following
year. Source: National Employment Law Project and authors’ research.
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Figure 2: Percentage of Amazon job ads below or above $15, 2017-2019
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Notes: Percentage of Amazon job ads at wage bins below, at, or above $15. Sample restricted to postings
with valid wage data and hourly rate of pay, employer name, county, and occupation. Whole Foods was
acquired by Amazon in August 2017 and is included in the sample. Source: Burning Glass Technologies
online vacancy data.

Figure 3: Average exposure to Amazon’s MW by CZ
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Notes: This figure shows the fraction of postings by employer-by-occupation cells that were below $15
at the commuting zone level in the year prior to Amazon’s October 2018 minimum wage announcement.
Sample restricted to non-Amazon postings with valid wage data and hourly rate of pay, employer name,
county, and occupation. Source: Burning Glass Technologies online vacancy data.
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Figure 4: Spillovers in advertised wages from Amazon’s $15 MW, 2018
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Notes: This figure plots the regression coefficients on job-level exposure to Amazon’s minimum wage
policy for non-Amazon employers interacted with month fixed effects, where the dependent variable is
log posted hourly wage. Exposure is defined as the fraction of non-Amazon postings in each occupation-
employer-CZ cell with wages below $15 in the year before treatment. Employer-by-occupation-by-CZ,
month-by-occupation, and month-by-CZ fixed effects are included. Sample restricted to non-Amazon
employers’ postings with valid wage data and hourly rate of pay, employer name, county, and occupation.
95% confidence intervals shown. Source: Burning Glass Technologies online vacancy data.
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Figure 5: Amazon spillovers concentrated at $15
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Notes: This figure plots the coefficients from linear probability regressions of hourly wages being in a given
wage bin on the interaction between job-level exposure to Amazon’s policy for non-Amazon employers
and an indicator for post-October-2018. Exposure is defined as the fraction of non-Amazon postings
in each occupation-employer-CZ cell with wages below $15 in the year before treatment. Employer-by-
occupation-by-CZ, month-by-occupation, and month-by-CZ fixed effects are included. Sample restricted
to non-Amazon employers’ postings with valid wage data and hourly rate of pay, employer name, county,

and occupation. 95% confidence intervals shown. Source: Burning Glass Technologies online vacancy
data.
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Figure 6: Null effects of Amazon’s $15 at placebo treatment dates
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Notes: This figure plots the regression coefficients on the interaction between job-level exposure to
Amazon’s policy for non-Amazon employers and an indicator for post-treatment for placebo treatment
dates, using a 4-month observation window. Coeflicients are indexed by the last month of the observation
period. For example, the coefficient at date equal to 0 is the coeflicient on exposure interacted with an
indicator for one month before zero and zero (the first month of treatment). Exposure is defined as the
fraction of non-Amazon postings in each occupation-employer-CZ cell with wages below $15 in the year
before October 2018. Employer-by-occupation-by-CZ, month-by-occupation, and month-by-CZ fixed
effects are included. Sample restricted to non-Amazon employers’ postings with valid wage data and
hourly rate of pay, employer name, county, and occupation. 95% confidence intervals shown. Source:
Burning Glass Technologies online vacancy data.
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Figure 7: Spillovers in advertised wages from Walmart, Target, and Costco MWs
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Notes: This figure plots the regression coefficients on job-level exposure to policy firm minimum wages for non-policy firms employers interacted with month fixed effects, where the
dependent variable is log posted hourly wage. Exposure is defined as the fraction of non-policy postings in each occupation-employer-CZ cell with wages below the policy firm minimum
wage in the year before treatment. Employer-by-occupation-by-CZ, month-by-occupation, and month-by-CZ fixed effects are included. Sample restricted to non-policy employers’
postings with valid wage data and hourly rate of pay, employer name, county, and occupation. 95% confidence intervals shown. Source: Burning Glass Technologies online vacancy
data.



Figure 8: Spillover effects increase with level of employer MW
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Notes: This figure plots the coefficients on the interaction between job-level exposure to Amazon, Wal-
mart, or Target’s minimum wage policies for non-Amazon, non-Walmart, or non-Target industries and an
indicator for post-treatment. The dependent variable is log posted hourly wage. Exposure is defined as
the fraction of non-Amazon, non-Walmart, or non-Target postings in each occupation-employer-CZ cell
with wages below the Amazon, Walmart, or Target minimum wage in the year prior to treatment. Expo-
sure is normalized by the average job’s exposure. Employer-by-occupation-by-CZ, month-by-occupation,
and month-by-CZ fixed effects are included. Sample is restricted to postings with valid wage data and
hourly rate of pay, employer name, county, and occupation. 95% confidence intervals shown. Source:
Burning Glass Technologies online vacancy data.
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Figure 9: Cross-employer wage elasticities from employer MWs, 2015-2019
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Notes: This figure plots the cross-employer wage elasticities in response to Amazon, Walmart, or Target’s
minimum wages. The average wage elasticity with respect to the announced minimum increase in
Amazon, Walmart, or Target’s minimum wage. See Appendix A for more information. Also reported is
the wage elasticity with respect to Amazon’s $15 and Target’s $13 average wage increase. Measures of
Target’s earlier average wage increases, as well as Walmart’s, are unavailable due to insufficient postings
for those firms in the BGT data. 95% confidence intervals shown. Source: Burning Glass Technologies
online vacancy data.

41



Figure 10: Cross-industry spillovers from Amazon’s $15 MW in the CPS
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Notes: This figure plots the regression coefficients on job-level exposure to Amazon’s minimum wage
policy for non-Amazon industries interacted with month fixed effects, where the dependent variable is log
hourly wage. Exposure is defined as the fraction of non-Amazon industry workers in each occupation-
CZ cell with wages below $15 in the year before treatment. Exposure is normalized by the average
job’s exposure. Occupation-by-CZ, month-by-occupation, and month-by-CZ fixed effects are included.
Sample restricted to non-Amazon industry workers aged 25-65, excluding those missing occupation or
hours information, the self-employed, and those usually working less than 3 hours per week. 95%
confidence intervals shown. Source: CPS ORG.
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Figure 11: Cross-industry employment effects of Amazon’s $15 MW
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Notes: This figure plots the regression coefficients on job-level exposure to Amazon’s minimum wage
policy for non-Amazon industries interacted with month fixed effects, where the dependent variable
is probability of being employed vs. unemployed. Exposure is defined as the fraction of non-Amazon
industry workers in each occupation-CZ cell with wages below $15 in the year before treatment. Exposure
is normalized by the average job’s exposure. Occupation-by-CZ, month-by-occupation, and month-by-
CZ fixed effects are included. Treatment is assigned to the unemployed based on their last occupation
while employed. Sample is restricted to individuals aged 25 to 65 and excludes those not in the labor
force. 95% confidence intervals shown. Source: CPS ORG.
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Figure 12: Disemployment effects increase with level of employer MW
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Notes: This figure plots the regression coefficients on job-level exposure to Amazon, Walmart, or Tar-
get’s minimum wage policies for non-Amazon, non-Walmart, or non-Target industries interacted with
an indicator for post-treatment, where the dependent variable is probability of being employed vs. un-
employed. Exposure is defined as the fraction of non-Amazon, non-Walmart, or non-Target industry
workers in each occupation-CZ cell with wages below the Amazon, Walmart, or Target minimum wage
in the year prior to treatment. Exposure is normalized by the average job’s exposure. Occupation-by-
CZ, month-by-occupation, and month-by-CZ fixed effects are included. Treatment is assigned to the
unemployed based on their last occupation while employed. Sample is restricted to individuals aged 25
to 65 and excludes those not in the labor force. 95% confidence intervals shown.a Source: CPS ORG.
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Figure 13: Employment and wage effects of employer MWs in the CPS
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Notes: This figure plots the treatment effects on wages against treatment effects on employment. The
plotted coefficients are those on the interaction between job-level exposure to Amazon, Walmart, or Tar-
get’s minimum wage policies for non-Amazon, non-Walmart, or non-Target industries and an indicator
for post-treatment. Exposure is defined as the fraction of non-Amazon, non-Walmart, or non-Target in-
dustry workers in each occupation-CZ cell with wages below the Amazon, Walmart, or Target minimum
wage in the year prior to treatment. Exposure is normalized by the average job’s exposure. Occupation-
by-CZ, month-by-occupation, and month-by-CZ fixed effects are included. For the wage regressions, the
sample restricted to non-Amazon industry workers aged 25-65, excluding those missing occupation or
hours information, the self-employed, and those usually working less than 3 hours per week. For the
employment regressions, the sample is restricted to individuals aged 25 to 65 and excludes those not in
the labor force. Source: CPS ORG.
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Figure 14: Employment elasticities and comparison with the literature
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Notes: This figure summarizes our largest and smallest estimated employment elasticities with respect to
average wage and situates these in the previous literature. The estimates in the literature were collected
by Harasztosi and Lindner (2019) and Derenoncourt and Montialoux (2020). The dashed vertical line
gives the lower bound of our largest estimate. A zero employment effect is indicated by the plain dark
line.
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Table 1: BGT hourly job ads versus hourly workers in the CPS

BGT CPS
Hourly wage 16.1047 23.7221
Full-time/part-time status
Full-time 0.5 0.9
Part-time 0.24 0.11
Occupation
Management, business, and financial 0.07 0.17
Professional and related 0.24 0.26
Service 0.22 0.16
Sales and related 0.07 0.08
Office and administrative support 0.17 0.12
Farming, fishing, and forestry occupations 0.00 0.01
Construction and extraction 0.02 0.05
Installation, maintenance, and repair 0.06 0.04
Production 0.04 0.06
Transportation and material moving 0.11 0.06
Region
North Central 0.24 0.21
North East 0.12 0.18
South 0.28 0.37
West 0.36 0.24
N 5445351 1683271

Sample: Workers in CPS are between 25 and 65 and restricted to those reporting usually
working more than three hours a week.
Notes: Sample means for hourly jobs in BGT job ads data and hourly workers in the CPS from
2014 to 2019. Source: BGT. CPS-ORG.

47



Table 2: Wage spillovers: robustness checks

Frac. Affected x Post 0.087***  0.091***  0.087**F*  (.141***
(0.004) (0.005) (0.004) (0.007)
Postings with valid wage data / month 0.016%**
(0.002)
Obs 1,227,612 1,094,018 1,227,612 919,455
Employer X Occ X CZ FE Y Y Y Y
CZ X Time FE Y Y Y Y
Occupation X Time FE Y Y Y Y
CZ X Occ X Time FE N Y N Y
Employer X Time FE N N N Y

Sample: Job vacancies with valid wage data for hourly jobs. Restricted to com-
muting zones where Amazon advertised in the year before the policy change. Win-
sorized at the 5% level.

Notes: The outcome variable is log posted hourly wage. Standard errors are clus-
tered at the occupation level. Source: Burning Glass Technologies online vacancy
data.

48



Table 3: Wage spillovers: interaction with local labor market characteristics

Dependent variable: Log hourly wage

Unemployment Local MW

Rate Below
Frac. Affected x Post 0.082*** 0.057***
(0.003) (0.005)
Frac. Affected x Moderator x Post -0.001 0.017%**
(0.001) (0.004)
Obs 15093690 15099629
Employer X Occ FE Y Y
Occupation X Time FE Y Y
Lower order interactions & main effects Y Y

Sample: Job vacancies with valid wage data for hourly jobs. Restricted to counties where
Amagzon, Walmart, or Target advertised in the year before the policy change. Winsorized at
the 5% level.

Notes: The outcome variable is log posted hourly wage. The local minimum wage is the
maximum of the applicable federal, state, county, or city minimum wage. Standard errors are
clustered at the employer level. Source: Burning Glass Technologies online vacancy data and
sub-state minimum wage data from Zipperer (2019).
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TABLE 4: EMPLOYMENT ELASTICITY ESTIMATES

Walmart/ Walmart $10 Target $10 Target $11 Walmart $11 Target $12 Target $13 Amazon $15
Target $9 Whole Foods $15
Exposure x Post
Employment -0.000 -0.001* -0.002%** -0.002** -0.003%** -0.004%** -0.005%** -0.008%**
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001)
142,362 142,540 142,706 140,820 139,717 138,808 117,735 125,810
Wages 0.002*** 0.017%** 0.014*** 0.027*** 0.025*** 0.039*** 0.055%*** 0.080***
(0.000) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.003)
81,589 82,642 82,848 82,363 81,882 81,365 68,661 74,345
Emp. elasticity -0.06 -0.04 -0.13%** -0.06** -0.13%** -0.11%%* -0.10%** -0.11%%*
se 0.10 0.03 0.04 0.03 0.03 0.02 0.02 0.02
Lower bound -0.26 -0.10 -0.19 -0.12 -0.20 -0.14 -0.14 -0.15
Upper bound 0.14 0.01 -0.06 -0.01 -0.07 -0.08 -0.07 -0.07

Notes: This table reports employment and wage effects and the estimated employment elasticities among non-policy industry workers in
response to each policy firm’s minimum wage policy. Each column reports the coefficient on job-level exposure interacted with post in

separate difference-in-difference regressions. Data sources: CPS-ORG.
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TABLE 5: AGGREGATE EMPLOYMENT ELASTICITY ESTIMATES

Walmart/ Walmart $10 Target $10 Target $11 Walmart $11 Target $12 Target $13 Amazon $15
Target $9 Whole Foods $15
Exposure x Post
Employment -0.000 -0.001* -0.002%** -0.002** -0.003%** -0.004%** -0.005%** -0.008%**
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001)
144,366 144,352 144,514 142,419 141,257 140,305 118,983 128,411
Wages 0.002*** 0.017%** 0.014*** 0.027*** 0.025*** 0.040*** 0.055%*** 0.080***
(0.000) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.003)
82,682 83,617 83,860 83,297 82,781 82,211 69,388 75,770
Emp. elasticity -0.06 -0.04 -0.12%%* -0.06** -0.13%** -0.11%%* -0.10%** -0.11%%*
se 0.10 0.03 0.03 0.03 0.03 0.02 0.02 0.02
Lower bound -0.26 -0.10 -0.19 -0.12 -0.19 -0.14 -0.13 -0.15
Upper bound 0.14 0.01 -0.05 -0.01 -0.07 -0.08 -0.06 -0.08

Notes: This table reports aggregate employment and wage effects and the estimated employment elasticities, including both non-policy
industry and policy industry workers in response to each policy firm’s minimum wage policy. Each column reports the coefficient on

job-level exposure interacted with post in separate difference-in-difference regressions. Data sources: CPS-ORG.
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A Background on voluntary employer minimum wage
policies

In recent years, several low-wage, predominantly retail and service sector firms have voluntarily instituted
minimum wages for their employees. In this appendix, we provide background information on the policies
adopted by the firms analyzed in this study. We include the full list of firms with recent minimum wage

increases, courtesy of the National Employment Law Project.

Amazon/Whole Foods Amazon employs over 840,000 workers in the US (Amazon.com, 2020).
In 2018, Amazon advertised hourly job positions in 188 commuting zones throughout the country. In
October of 2018, Amazon announced a minimum wage of $15 per hour for all employees effective Novem-
ber 1, 2018. The Amazon decision provoked almost immediate controversy among its employees because
it was accompanied by the elimination of a $2000 bonus for high productivity workers. This meant that
the minimum wage increase as originally structured would have actually reduced earnings for some of
the company’s most productive employees. The proposal was quickly modified to correct for this prob-
lem by providing additional increases for those workers otherwise adversely affected by it. Furthermore,
the wages of contractors were not included in the new policy (see Abbruzzese and Cappetta (2018),
Murphy (2018), and Wiese (2018)). The increase affected regular and seasonal employees, full-time, and
part-time workers. Raises were also extended to those currently making $15 of between 25-55 cents. The
increase applied to both incumbent and new hires.

Prior to their announcement on October 1, 2018, Amazon’s minimum wage started at $11 (Settembre,
2018). On the company blog announcing the wage increase, Amazon posited their wage increase as a
response to critics of their then prevailing wage policies (Staff, 2018). Tight labor markets were also
cited as a reason behind Amazon’s wage increase. And with its timing around holiday season the wage
increase was more in line to attract holiday season workers. Arguably its wage increase put more pressure
on smaller employers to increase their wages (see (Canal, 2018), and (Minaya and Trentmann, 2018)).

Amazon’s wage increase followed several city and county level wage increase regulations.

Walmart Walmart remains the largest employer of workers in the US, with a workforce of nearly 1.5
million (Walmart, 2020). Its 4,177 stores in the US are dispersed throughout the country. According to
BGT data, Walmart advertised in 592 counties over the 2010-2019 period. In February of 2015, Walmart
announced that it was increasing entry-level wages for its part-time and full-time sales associates across
the country to $9 per hour effective in April 2015, and to $10 an hour one year later. Walmart reported
that 40% of its workforce was affected by the change. In January of 2018 they announced a further
increase to $11 an hour, effective February, 2018 (Walmart, 2018).

Prior to their February 2015 announcement, the majority of Walmart’s locations followed the federal
minimum wage of $7.25. However, when 21 states raised their minimum wage in 2015, Walmart adjusted
base salaries for 1,434 stores (Layne, 2014). The average wage posted on Walmart’s online job ads prior
to February 2015 was $12.53.

Target Target is the 8th largest retailer in the US (NRF, 2019). Target employs 360,000 people
and has annual sales of approximately $78 billion, making it the second biggest discount chain behind
Walmart (Mergent, 2020). It has a total of 1,868 stores and 42 distribution centers located across the
country. Around 40% of its stores are in the five states - California, Texas, Florida, Illinois, and New

York Corporation (2020a). Up until June 2016, Target’s starting minimum wage was $9, which was then

53



increased to $10. In September 2017, Target announced a minimum wage increase to $11 from $10 and
aimed to increase minimum wage to $15 by end of 2020 (D’Innocenzio, 2017).

Target announced on June 17th, 2020 that effective July 5, their minimum wage will increase from
$13 to $15 Corporation (2020b). Its most recent increase applies to approximately 275,000 part-time
and full-time workers (Kavilanz and Business, 2020). In 2017, Target cited tight labor market as its
reason behind increasing minimum wages to $15 by 2020. The average wage posted for Target’s online
jobs ads prior to September 2017 was $13.14.

Costco Costco Wholesale Corporation is an international chain of membership warehouses. In the
United States, Costco has 803 warehouses, 558 locations, and employees 185,000 full and part-time
workers (Costco Wholesale Corporation, 2020). Costco’s most recent annual revenue was $163.2 billion
(Costco Wholesale Corporation, 2020). On May 1, 2018, Costco announced that it was raising its
minimum wage for its hourly workers from $13 to $14. Costco cited the 2017 Corporate Tax Cut as
its motivation (Hanbury, 2018). This wage increase impacted approximately 130,000 of its employees
(Romano, 2018). Less than a year later in March 2019, Costco increased its minimum wage another
dollar to $15 for its store employees and supervisors. There was not comment on the percentage of

workforce impacted by this increase (Hanbury, 2019).
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No. of US

Previous Min

. . . N 5 L B P
Company Employees Wage New Min Wage Annoucement Date Start Date Which Occupation Entry-Level? For existing employees? For new employees?
Existing employees at 1,423
$7.25 DD = ol December 24,2014 | January 1, 2015 | Hourly émployees below stores (1/3 of Walmart
(depends on state) new state min wage . 4
locations)
$7.25 $9 February 18, 2015 April 1, 2015 FT & PT associates | ' &> app':gf‘lz:e to entry Yes?
Not applicable to new hires.
el il 2k All hourly associates They start at $9 and must
$9 $10 (Reannounced: January | February 20, 2016 ) Yes
hired before Jan 2016 complete the 6 month
Walmart 1,500,000 20, 2016) o 3
Pathways Training Program
Vs, el (® af Yes, and eligible employees
$10 $11 January 1, 2018 February 17,2018 | All hourly associates »app level ry get one-time cash bonus of Yes*
$1000
$11 $15* (for certain roles)| September 17,2020 | October 1, 2020 nell e/ EEier 1eE, il S ey Eeeee 2es No®
associates impacted
Team leaders in 6
$11 $18 - $21 (up to $30) | September 17, 2020 October 1, 2020 supercenters Yes No
$13.68 (median) Reg & Seasonal (FT & MES, ST UICED I EL
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. wages by 25 - 55 cents for
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fulfillment centers
*included in . Yes, for FT & PT 10
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. ) workforce impacted 141516
holiday hires season
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g $11 $12 March 1, 2018 March 1,201 | Starting with existing Yes 71810
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members
2020)
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$14.50)
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Sources for policy firm table

1 https://www.reuters.com/article/us-walmart-wages/exclusive-u-s-minimum-wage-hikes-to-affect-1400-plus-walmart-stores-idUSKBNOK20AE20141224

2 https://money.cnn.com/2015/02/19/news/companies/walmart-wages/index.html

3 https://corporate.walmart.com/newsroom/2016/01/20/more-than-one-million-walmart-associates-to-receive-pay-increase-in-2016

4 https://corporate.walmart.com/newsroom/2018/01/11/walmart-to-raise-u-s-wages-provide-one-time-bonus-and-expand-hourly-maternity-and-parental-leave

5 https://ktvo.com/news/local/walmart-to-raise-wages-some-staff-up-to-30-an-hour
https://ktvo.com/news/local/walmart-to-raise-wages-some-staff-up-to-30-an-hour

6 https://corporate.walmart.com/newsroom/2020/09/17/investing-in-our-associates-and-roles-of-the-future

7 https://wuw.washingtonpost.com/business/2018/10/02/amazon-announces-it-will-boost-minimum-wage-all-workers-after-facing-criticism/

8 https://wuw.cnbc.com/2018/10/02/amazon-raises-minimum-wage-to-15-for-all-us-employees.html

9 https://www.marketwatch.com/story/amazon-reaches-1-million-workers-as-pandemic-pushes-total-up-11596136565

10 https://www.washingtonpost.com/business/2018/10/02/amazon-announces-it-will-boost-minimum-wage-all-workers-after-facing-criticism/

11  https://www.cnbc.com/2017/09/25/target-to-raise-its-hourly-minimum-wage.html

12 https://www.wsj.com/articles/target-to-increase-wages-to-minimum-9-hour-for-all-workers-in-april-14267092967mod=mktw

13 https://www.reuters.com/article/us-target-wages-exclusive-idUSKCNOXF2L4

14  https://corporate.target.com/press/releases/2017/09/Target-Raises-Minimum-Hourly-Wage-to-11-Commits-to

15 https://apnews.com/d3c07cc6d9ed44ac0a3ed9ddd8ee9le26/Target-is-raising-minimum-hourly-wage-to-$15-by-end-of-2020

16  https://www.cnbc.com/2017/09/25/target-to-raise-its-hourly-minimum-wage.html

17  https://in.reuters.com/article/target-wages/target-raises-hourly-minimum-wage-to-13-further-topping-walmarts-11-idINKCN1RG1TS

18 https://corporate.target.com/article/2018/03/wage-update

19  https://www.dropbox.com/s/7s81cezmnj2sm0Ox/Target_Company’20Details.pdf?d1=0

20 https://in.reuters.com/article/target-wages/target-raises-hourly-minimum-wage-to-13-further-topping-walmarts-11-idINKCN1RG1TS

21  https://corporate.target.com/press/releases/2020/06/target-increases-starting-wage-to-15-thanks-frontl

22  https://www.washingtonpost.com/business/2018/10/02/amazon-announces-it-will-boost-minimum-wage-all-workers-after-facing-criticism/

23  https://www.businessinsider.com/costco-raises-minimum-wage-war-for-talent-2019-3

24  https://www.seattletimes.com/business/retail/costco-employees-anticipate-benefits-news-with-quarterly-earnings-thursday/

25 https://www.businessinsider.com/costco-raises-its-minimum-wage-2018-6



https://www.reuters.com/article/us-walmart-wages/exclusive-u-s-minimum-wage-hikes-to-affect-1400-plus-walmart-stores-idUSKBN0K20AE20141224
https://money.cnn.com/2015/02/19/news/companies/walmart-wages/index.html
https://corporate.walmart.com/newsroom/2016/01/20/more-than-one-million-walmart-associates-to-receive-pay-increase-in-2016
https://corporate.walmart.com/newsroom/2018/01/11/walmart-to-raise-u-s-wages-provide-one-time-bonus-and-expand-hourly-maternity-and-parental-leave
https://ktvo.com/news/local/walmart-to-raise-wages-some-staff-up-to-30-an-hour
https://ktvo.com/news/local/walmart-to-raise-wages-some-staff-up-to-30-an-hour
https://corporate.walmart.com/newsroom/2020/09/17/investing-in-our-associates-and-roles-of-the-future
https://www.washingtonpost.com/business/2018/10/02/amazon-announces-it-will-boost-minimum-wage-all-workers-after-facing-criticism/
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B CPS data appendix

The Bureau of Labor Statistics provides workforce data in the Current Population Survey Outgoing
Rotation Group ("CPS ORG”). The CPS ORG is a survey in which households are in the survey for
four months, not included for eight months, and included again for four final months. This creates a
semi-panel structure of the data that links individuals across two calendar years.

We use nationally-representative, person-level CPS ORG data from January 2014 to December
2019.24 The data include the employed and unemployed, allowing for analyses of disemployment effects.

The following briefly describes key variables and features of the data that are central to the analyses.

Sample Our sample includes individuals between the ages of 25 and 65 who are not self-employed.
Wage analyses are further restricted to those who are employed and usually work more than three hours

per week. Employment analyses include the unemployed.

Outcomes of interest The dependent variable for the wage analyses is a worker’s hourly wage.
We calculate this rate by dividing a worker’s usual weekly earnings by the usual hours worked per week at
their main job. This variable is then winsorized and converted to a natural logarithm. For employment
analyses, the outcome of interest is whether a worker is employed or unemployed, and excludes those
not in the labor force. Occupation information is available for 97.1% of workers and 87.7% of the
unemployed, for whom last occupation is given. Last occupation is provided for only 6.9% of those not

in the labor force, therefore this group is excluded from the analyses.

24CPS ORG files were downloaded from the Economic Policy Institute, 2020, Current Population
Survey Extracts, Version 1.0.10, https://microdata.epi.org.



C Additional evidence from employer minimum wage

increases

Figure C1: Amazon spillovers, 24-month pre-period
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Notes: This figure plots the regression coefficients on job-level exposure to Amazon’s minimum wage
policy for non-Amazon employers interacted with month fixed effects, where the dependent variable
is log posted hourly wage. A two-year pre-period is shown. Exposure is defined as the fraction of
non-Amazon postings in each occupation-employer-CZ cell with wages below $15 in the year before
treatment. Employer-by-occupation-by-CZ, month-by-occupation, and month-by-CZ fixed effects are
included. Sample restricted to non-Amazon employers’ postings with valid wage data and hourly rate
of pay, employer name, county, and occupation. 95% confidence intervals shown. Source: Burning Glass
Technologies online vacancy data.



Figure C2: Amazon spillovers, with occupation-by-CZ-by-month fixed ef-
fects
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Notes: This figure plots the regression coefficients on job-level exposure to Amazon’s minimum wage
policy for non-Amazon employers interacted with month fixed effects, where the dependent variable is
log posted hourly wage. Exposure is defined as the fraction of non-Amazon postings in each occupation-
employer-CZ cell with wages below $15 in the year before treatment. Employer-by-occupation-by-CZ,
and occupation-by-CZ-by-month fixed effects are included. Sample restricted to non-Amazon employers’
postings with valid wage data and hourly rate of pay, employer name, county, and occupation. 95%
confidence intervals shown. Source: Burning Glass Technologies online vacancy data.



Figure C3: Amazon spillovers, with occ-by-CZ-by-month, employer-by-
month fixed effects
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Notes: This figure plots the regression coefficients on job-level exposure to Amazon’s minimum wage
policy for non-Amazon employers interacted with month fixed effects, where the dependent variable is
log posted hourly wage. Exposure is defined as the fraction of non-Amazon postings in each occupation-
employer-CZ cell with wages below $15 in the year before treatment. Employer-by-occupation-by-CZ,
and occupation-by-CZ-by-month and employer-by-month fixed effects are included. Sample restricted to
non-Amazon employers’ postings with valid wage data and hourly rate of pay, employer name, county,
and occupation. 95% confidence intervals shown. Source: Burning Glass Technologies online vacancy
data.



Figure C4: Amazon spillovers, binned exposure
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Notes: This figure plots the regression coefficients on job-level exposure group to Amazon’s minimum
wage policy for non-Amazon employers interacted with month fixed effects, where the dependent variable
is log posted hourly wage. The three exposure groups are jobs with 100% of postings offering below $15
in the year prior to treatment, jobs which are partially paid below $15, and those where 0% of postings
are paid below $15. The final group is the omitted category. Jobs are defined as occupation-employer-
CZ cells. Employer-by-occupation-by-CZ, month-by-occupation, and month-by-CZ fixed effects are in-
cluded. Sample restricted to non-Amazon employers’ postings with valid wage data and hourly rate of
pay, employer name, county, and occupation. 95% confidence intervals shown. Source: Burning Glass
Technologies online vacancy data.



Figure C5: Amazon spillovers, binned exposure: partially vs. fully ex-
posed
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Notes: This figure plots the regression coefficients on job-level exposure group to Amazon’s minimum
wage policy for non-Amazon employers interacted with month fixed effects, where the dependent variable
is log posted hourly wage. The two exposure groups are jobs with 100% of postings offering below $15
in the year prior to treatment and jobs with some positive fraction of postings offering below $15. The
final group is the omitted category. Jobs with zero percent exposure are excluded from the sample. Jobs
are defined as occupation-employer-CZ cells. Employer-by-occupation-by-CZ, month-by-occupation, and
month-by-CZ fixed effects are included. Sample restricted to non-Amazon employers’ postings with valid
wage data and hourly rate of pay, employer name, county, and occupation. 95% confidence intervals
shown. Source: Burning Glass Technologies online vacancy data.



Figure C6: Spillovers from Amazon’s MW in worker reported wages, 2018
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Notes: This figure plots the coefficients on the interaction between exposure to Amazon’s minimum wage
policy and month fixed effects, where the dependent variable is log reported hourly wage by workers at
non-Amazon employers. Exposure is defined as the fraction of each non-Amazon employer’s job postings
with wages below $15 in the year before treatment. Exposure is normalized by the average job’s exposure.
Employer, county, and month-by-occupation fixed effects are included. Sample restricted to non-Amazon
employers’ postings with valid wage data and hourly rate of pay, employer name, county, and occupation.
95% confidence intervals shown. Source: Glassdoor salary reports.



Figure C7: Walmart, Target, and Costco MW spillovers: robust to occupation x CZ x month FEs
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Notes: This figure plots the regression coefficients on job-level exposure to policy firm minimum wages for non-policy firms employers interacted with month fixed effects, where the
dependent variable is log posted hourly wage. Exposure is defined as the fraction of non-policy postings in each occupation-employer-CZ cell with wages below $15 in the year before
treatment. Employer-by-occupation-by-CZ, month-by-occupation-by-CZ fixed effects are included. Sample restricted to non-policy employers’ postings with valid wage data and hourly
rate of pay, employer name, county, and occupation. 95% confidence intervals shown. Source: Burning Glass Technologies online vacancy data.



Figure C8: Walmart, Target, and Costco MW spillovers: robust to occ. x CZ x month & employer x month FEs
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Notes: This figure plots the regression coefficients on job-level exposure to policy firm minimum wages for non-policy firms employers interacted with month fixed effects, where the
dependent variable is log posted hourly wage. Exposure is defined as the fraction of non-policy postings in each occupation-employer-CZ cell with wages below $15 in the year before
treatment. Employer-by-occupation-by-CZ, month-by-occupation-by-CZ, and month-by-employer fixed effects are included. Sample restricted to non-policy employers’ postings with
valid wage data and hourly rate of pay, employer name, county, and occupation. 95% confidence intervals shown. Source: Burning Glass Technologies online vacancy data.



Figure C9: Spillovers in worker-reported wages from Walmart, Target, and Costco MWs (Glassdoor)
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Notes: This figure plots the coefficients on the interaction between exposure to policy firm minimum wages and month fixed effects, where the dependent variable is log reported hourly
wage by workers at non-policy employers. Exposure is defined as the fraction of each non-policy employer’s job postings with wages below the policy firm minimum wage in the year
before treatment. Employer, county, and month-by-occupation fixed effects are included. Sample restricted to non-policy employers’ postings with valid wage data and hourly rate of
pay, employer name, county, and occupation. 95% confidence intervals shown. Source: Glassdoor salary reports.



Figure C10: Bunching in response to Walmart, Target, and Costco MWs
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Notes: This figure plots the coefficients from linear probability regressions of hourly wages being in a given wage bin on the interaction between job-level exposure to policy firm
minimum wages for non-policy employers and an indicator for post-October-2018. Exposure is defined as the fraction of non-policy postings in each occupation-employer-CZ cell with
wages below the policy firm minimum wage in the year before treatment. Employer-by-occupation-by-CZ, month-by-occupation, and month-by-CZ fixed effects are included. Sample
restricted to non-Amazon employers’ postings with valid wage data and hourly rate of pay, employer name, county, and occupation. 95% confidence intervals shown. Source: Burning
Glass Technologies online vacancy data.



Figure C11: Null effects at placebo treatment dates for Walmart, Target, and Costco MWs
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Notes: This figure plots the regression coefficients on the interaction between job-level exposure to policy firm minimum wages for non-policy employers and an indicator for post-
treatment for placebo treatment dates, using a 4-month observation window. Coefficients are indexed by the last month of the observation period. For example, the coefficient at date
equal to 0 is the coefficient on exposure interacted with an indicator for one month before zero and zero (the first month of treatment). Exposure is defined as the fraction of non-policy
postings in each occupation-employer-CZ cell with wages below the policy firm minimum wage in the year before October 2018. Employer-by-occupation-by-CZ, month-by-occupation,
and month-by-CZ fixed effects are included. Sample restricted to non-policy employers’ postings with valid wage data and hourly rate of pay, employer name, county, and occupation.
95% confidence intervals shown. Source: Burning Glass Technologies online vacancy data.



Figure C12: Wage spillovers of Walmart, Target, and Costco MWs in the CPS
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Notes: This figure plots the regression coefficients on job-level exposure to policy firm minimum wages for non-policy industries interacted with month fixed effects, where the dependent
variable is log hourly wage. Exposure is defined as the fraction of non-policy industry workers in each occupation-CZ cell with wages below the policy firm minimum wage in the year
before treatment. Occupation-by-CZ, month-by-occupation, and month-by-CZ fixed effects are included. Sample restricted to non-policy industry workers aged 25-65, excluding those
missing occupation or hours information, the self-employed, and those usually working less than 3 hours per week. 95% confidence intervals shown. Source: CPS ORG.



Figure C13: Employment effects of Walmart, Target, and Costco minimum wages

Walmart & Target (S9) Walmart {$10) Walmart {511)

8 ) . . ]er RN l]” 1]
. I i WTH\lfl_ 'H[ J:,m gt IW |

T T T T T T T T T T T T T T T il T T T T T T
204md. 2014m7 2074m10 2015m1  2015m4 2015m7T 2015m10 2016m1 2018m1 2075md  2015m7 2015m10 2018m1  2016m4 20M8m7T 2016m10 2017wl 2017md  2017m7 2017m10 20M8m1  2018m4  201Br7 2018m10

ooz

Target (S10) Target ($11) Target (512)

L ,,HMUJ MLMJ b 1l

aae “\W‘W ;Hﬁli T WHHLH 1111\%1\-

w

Estimated effect on prob. of employment
[i]
D'EI!';
1] 1a0s

2 5 5

I T T T T T T . T T T T T T T T T T T T

P015me 20157 2015mD 2018m1 20164 2018m7 201810 2017ri 2018m10 201FmI 2017md  201TmT 20M1TwI0 J01Bm1 2018m4 20187 2017me 20177 20170 20181 201Erd 2018mT 201810 20791
Target (513) Costco ($14) Costco ($15)

i = =]

(=]

E—
]

IMM

i

Lo e JHLM
| HINIE

Jﬂ I [H RS T
(RS DV tius [T

w
=
=]
I
g
w £ o
a7 =1 &1
I?Ulﬂm 2a01amy  2018m10 2079m1 2015m4 FNEMT 2015mI0 2007m7T 2TFmID A1Em1 201Emd  2078m7 201Emid 2078m1 2019me Z018m1 20M8m4 2018m7 2018m10 20M9m1  2018mE 201%m7 2emi1p

Notes: This figure plots the regression coefficients on job-level exposure to policy firm minimum wages for non-policy industries interacted with month fixed effects, where the dependent
variable is probability of being employed vs. unemployed. Exposure is defined as the fraction of non-policy industry workers in each occupation-CZ cell with wages below the policy firm
minimum wage in the year before treatment. Occupation-by-CZ, month-by-occupation, and month-by-CZ fixed effects are included. Treatment is assigned to the unemployed based on
their last occupation while employed. Sample is restricted to individuals aged 25 to 65 and excludes those not in the labor force. 95% confidence intervals shown. Source: CPS ORG.



Figure C14: Spillover effects increase with bite of employer minimum wage
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Notes: This figure plots the coefficients on the interaction between exposure to Walmart’s 2018 $11
minimum wage policy and month fixed effects, where the dependent variable is log posted hourly wage.
Exposure is defined as the fraction of each non-Walmart employer’s job postings with wages below $11 in
the year before treatment. Employer, county, and month-by-occupation fixed effects are included. Sam-
ple restricted to non-Walmart employers’ postings with valid wage data and hourly rate of pay, employer
name, county, and occupation. 95% confidence intervals shown. Source: Burning Glass Technologies
online vacancy data.



Figure C15: Disemployment effects increase with bite of employer mini-
mum wage
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Notes: This figure plots the coefficients on the interaction between exposure to Walmart’s 2018 $11
minimum wage policy and month fixed effects, where the dependent variable is log posted hourly wage.
Exposure is defined as the fraction of each non-Walmart employer’s job postings with wages below $11 in
the year before treatment. Employer, county, and month-by-occupation fixed effects are included. Sam-
ple restricted to non-Walmart employers’ postings with valid wage data and hourly rate of pay, employer
name, county, and occupation. 95% confidence intervals shown. Source: Burning Glass Technologies
online vacancy data.

D Additional evidence on local labor market mod-

erators

Perfectly competitive models of the labor market posit that wages are the equilibrium outcome of labor
supply and demand conditions. On the supply side, workers’ preferences over leisure and their reservation
wage due to the presence of outside options affect their probability of entering the labor force, the hours
they choose to work, and their likelihood of moving across jobs. On the demand side, employers set wages
based on the value they receive from the additional production by workers. What drives or mediates the
transmission of wage policies across employers? We test the role of potential mechanisms by examining
interactions between local moderating factors and our treatment variables, D x X Post. Table 3
provides initial evidence. Labor market tightness as measured by the unemployment rate moderates
transmission of wage policies. However, the interaction effect is small, leaving room for other local

factors to determine the extent of wage spillovers.
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Figure D1: Moderation of spillover effect with local minimum wage
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Notes: This figure plots the coefficients on the interaction between exposure to the policy firm’s minimum
wage and an indicator for post, where the dependent variable is log advertised hourly wage. Each bar
indicates a separate regression where only postings in the indicated minimum wage areas are included.
Exposure is defined as the fraction of each non-policy job postings in specific employer-by-occupation-
by-CZ cells with wages below the policy firm minimum wage in the year before treatment. Employer-by-
occupation-by-CZ fixed effects and occupation-by-month are included. Sample restricted to non-policy
employer postings with valid wage data and hourly rate of pay indicator, employer name, county, and
occupation. 95% confidence intervals shown. Source: Burning Glass Technologies online vacancy data.
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