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ABSTRACT

Do minimum wage increases serve as stepping-stones to higher-paying jobs for low-pay workers?
This paper analyzes the impact of state minimum wage policy on the one-year wage growth rates
of individuals across the wage distribution and whether that impact changes for individuals in
highly monopsonistic industries. I review the recent literature on the disemployment effect, the
impact of the minimum wage on wage growth rates, the nature of monopsonistic industries, and
the relationship between the minimum wage and monopsony power. I offer theoretical reasons
why the minimum wage may impact the wage growth rates of individuals in monopsonistic
industries differently than it impacts those of individuals in competitive industries. I then re-
estimate Lopresti’s and Mumford’s (2016) panel fixed effects model to determine how the effect
of a minimum wage increase depends nonlinearly on the size of the increase. Using data from
2005-2008, Lopresti and Mumford found that small minimum wage increases have a significant
negative impact on wage growth rates, while large minimum wage increases have a significant
positive impact. Using data from 2016-2019, I find similar results. As my primary empirical
contribution, I test whether individuals in highly monopsonistic industries experience minimum
wage changes differently than individuals in more competitive industries. I find monopsony power
in the form of high labor immobility primarily impacts the wage growth rates of high-pay workers
and does not influence how low-pay workers experience minimum wage changes. Finally, I
recommend policymakers impose larger minimum wage increases to avoid impeding the wage-
growth of low-pay workers.

Key words: minimum wage, monopsony, wage growth, low-pay, focal point, job tenure.
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Section 1: Introduction

Working Americans have long suffered stagnant wages. Though the bottom 90 percent of
workers received modest gains to their real earnings when labor markets were at their tightest, the
vast majority of wage gains over the last 40 years have gone to the highest earners. According to
Congressional Research Service analysis, “[o]ver the 1979-2018 period, real wages at the 10th
percentile of the hourly wage distribution grew by 1.6 [percent], whereas wages at the 50th
percentile grew by 6.1 [percent] and wages at the 90th percentile grew by 37.6 [percent]”
(Gravelle, 2020). What is most shocking about this disparity is that it has accompanied a widening
of the gap between the growth of productivity and a typical worker’s pay. Between 1948 and 1973,
productivity increased by 96.7 percent and hourly compensation increased proportionally by 91.3
percent; however, between 1973 and 2013, productivity increased by 74.4 percent and hourly
compensation increased by a mere 9.2 percent (Mishel et al., 2015). Thus, workers have
experienced sticky wages even though productivity has steadily increased. Sticky wages are of
particular concern for minimum wage earners, whose wages fall far short of the living wage
(Nadeau, 2016). According to 538 Project Analysis, during the strong labor market of the mid-
1990s, only one in five minimum-wage workers sampled by the Census Bureau was still earning
the minimum wage a year after their first interview, but by 2016 that number was nearly one in
three (Cassleman, 2017). Though national wage growth has recently improved, it has not been for
the right reasons. The Economic Policy Institute notes average “wages grew [historically fast
between 2019 and 2020] largely because more than 80 [percent] of the 9.6 million net jobs lost in
2020 were jobs held by wage earners in the bottom 25 [percent] of the wage distribution” (Gould

and Kandra, 2021).



Stagnant wages at entry-level positions hurt working families and the economy: they trap
families in poverty and deepen economic inequality by undermining career growth trajectories.
What can policymakers do to improve wage growth rates for low-pay workers?

Emerging literature suggests increasing the minimum wage may not only boost current
wages for low-pay workers, but also have a positive lasting impact on wage growth rates. Lopresti
and Mumford (2016) and Rinz and Voorheis (2018) found evidence that low-pay individuals
experiencing large minimum wage increases had faster wage growth than their counterparts not
experiencing minimum wage changes. These findings indicate that a higher minimum wage may
serve as a stepping-stone to higher-paying jobs for low-pay workers. Since the political debate is
otherwise at a standstill, this new evidence could alter the calculus of policymakers toward
favoring higher minimum wages. But much remains unknown regarding the relationship between
the minimum wage and wage growth rates. For policymakers to make informed decisions,
economists must conduct more research to determine how to optimally leverage minimum wage
policy to lift more people out of sticky low wages.

Thus far, researchers have shown the impact of the minimum wage on wage growth rates
depends on several factors. The first factor is the size of the “ripple effect.” Neumark et al. (2004)
found the impact of the minimum wage on wage growth rates—though most intense for individuals
nearest the minimum wage—ripples up to those higher in the wage distribution as well. The second
factor is the size of the minimum wage change. Lopresti and Mumford (2016) found small
increases to the minimum wage actually have a negative impact on wage growth rates of
individuals at or near the minimum wage; only large increases have a positive impact. Finally, the
effect the minimum wage has on wage growth rates may change over time. Rinz et al. (2018) found

minimum wage increases have a larger positive impact on five-year wage growth rates than they



have on one-year wage growth rates. To the best of my knowledge, these are the primary sources
on the subject, and no research has been done to determine how industry type influences the impact
of the minimum wage level on wage growth rates. I contribute to the literature by replicating
Lopresti’s and Mumford’s model with 2016-2019 data, altering their model to capture the non-
contemporaneous impact of the minimum wage, and testing whether the minimum wage impacts
the wage growth rates of individuals in monopsonistic industries differently.

This paper is divided into six sections. In Section 2, I review the recent literature on the
disemployment effect, the impact of the minimum wage on wage growth rates, the nature of
monopsonistic industries, and the relationship between the minimum wage and monopsony power.
I then explore the theoretical reasons why the minimum wage may impact the wage growth rates
of individuals in monopsonistic industries differently than it impacts those of individuals in
competitive industries. In Section 3, I describe my data sources and provide summary statistics for
the variables I use in my regression analysis. I also defend my assumption that increases in state
minimum wage levels are exogenous. In Section 4, I discuss my empirical strategy and estimate
several panel fixed effects models to isolate the impact of the minimum wage on wage growth
rates and how that impact changes for individuals working in highly monopsonistic industries. I
report the results of my regression analysis and conclude—Ilike Lopresti and Mumford (2016)—
that small minimum wage increases may inhibit wage growth while large minimum wage increases
accelerate it. I find the impact of minimum wage policy on wage growth rates is not meaningfully
different for individuals in highly monopsonistic industries. In Section 5, I explore the theoretical
implications of my results. I ponder a potential tradeoff between sudden and gradual minimum

wage increases. Finally, I discuss why monopsony power in the form of high labor immobility



might inhibit the wage growth of high-wage earners and not low-wage earners. In Section 6, I

conclude with a policy recommendation.

Section 2: Literature Review

There is a vast literature on minimum wage policy, its consequences, and its benefits. Some
evidence suggests higher minimum wages make it harder for low-skilled workers to find work and
result in greater unemployment, higher inflation rates, more business closures, faster high school
dropout rates, and accelerated automation (Clemens, 2021; Congressional Budget Office, 2014;
Aaronson, 2013; Dugan, 2013; Perry, 2014; DePillis, 2015). Other research shows higher
minimum wages increase economic activity and job growth, reduce poverty, lower government
safety-net spending, decrease economic inequality, improve public health outcomes, lower crime
rates, and allow more people to earn a living wage (Cooper, 2013; Congressional Budget Office,
2014; Cooper, 2014; Autor, 2015; Bhatia, 2014; Fernandez, 2013; Fredericksen, 2015). I focus my
analysis of the literature on recent works that are relevant to the impact of the minimum wage on
wage growth rates. To contextualize the influence of the minimum wage on labor market
dynamics, I examine the literature on the disemployment effect. I then review three papers that
model the impact of the minimum wage on wage growth rates. Finally, I discuss the literature on
monopsonistic industries and the relationship between monopsony and the minimum wage. [
present my analysis of how the minimum wage might impact the wage growth rates of individuals
working in monopsonistic industries differently from those working in competitive industries as a

theoretical contribution to the literature.

Section 2.1: The Disemployment Effect

Theoretically, the minimum wage has two direct impacts on the economy (see Figure 1

below). All other things equal, an increase in the minimum wage results in higher earnings for



those whose jobs initially paid between the old and new minimum wage. However, it also
decreases the quantity of low-wage labor hours demanded by firms while increasing the supply of
labor hours workers want to provide at the new higher minimum wage. The resulting change in
the unemployment level is the sum of the decrease in labor demand and the increase in the number
of people seeking work (represented as the grey line from Figure 1). Most empirical analyses of
the minimum wage tend to focus on the “disemployment effect:” the simple change in employment
caused by a minimum wage change (represented as Ec — Emin in Figure 1). I define the
“disemployment effect” not as the decrease in the number of people employed as result of a
minimum wage change, but as the decrease in the total number of hours worked by the impacted
individuals. For a minimum wage hike to increase the relative earnings of the low-pay workers,
the earnings the impacted individuals gain from their higher wages must be greater than the
earnings they lose from the disemployment effect. If there is too great a disemployment effect,
increasing the minimum wage would more closely resemble “income redistribution among low-
income families than income redistribution from high to low-income families,” and therefore
would not decrease economic inequality by any common metric (Neumark, 2004, p.315).
According to Reich et al. (2017), the first economist to use the labor supply and demand
model (Figure 1) to argue against increasing the minimum wage was George Stigler in his 1946
essay “The Economics of Minimum Wage Legislation.” Without empirical evidence, he
conjectured increasing the minimum wage would cause “direct and substantial” disemployment
(Stigler, 1946, p.361). Theoretically, the true size of the disemployment effect depends on both
the magnitude of the minimum wage increase and the elasticity of labor demand. The elasticity of

labor demand depends both on the slope of the demand curve and the starting point on the curve,



which is determined by the initial minimum wage level. Thus, an important question is: how
inelastic is firm demand for minimum wage workers?!

Figure 1: The Wage and Employment Effects of a Minimum Wage Increase

A
Wage Supply
Unemployment
Wmin
We
Demand
Employment

Since Stigler’s time, the debate between economists on the employment effects of
minimum wage policy has shifted from a theoretical one to an evidence-based one as better data
and data tools have become available. However, economists still cannot agree on the size (and
even the existence) of the disemployment effect. Some economists observed a significant
disemployment effect (Brown, 1988; Jardim et al., 2017; Brummund and Strain, 2020); others
observed no significant effect or even a significant positive employment effect (Card and Krueger,
1993; Reich et al., 2017; Allegretto et al., 2018). Wolfson and Belman (2017) conducted a meta-
analysis of 37 studies published between 2000 and 2016 and concluded the consensus range for
the elasticity of employment with respect to the minimum wage is -0.12 to -0.05, which suggests
the magnitude of the wage gains received because of a minimum wage increase is typically larger

than the magnitude of the wage losses incurred because of the disemployment effect (Wolfson and

! The elasticity of labor supply is also important, although most estimates find it highly inelastic for prime-age
workers.



Belman, 2017). They found evidence that publication bias may have influenced their results but
adjusting for it did not enough to alter their conclusion that the disemployment effect is small.
Thus, it is reasonable to assume minimum wage increases tend to increase the total wage bill of

low-pay workers.

Section 2.2: Why Study Wage Growth Rates

Historically, economists and policymakers have understood minimum wage policy as a
tradeoff between a lower unemployment level and higher earnings at the bottom end of the income
distribution. Minimum wage increases are typically depicted with static models like Figure 1. But
what if minimum wage increases change labor demand and labor supply over time? What if
minimum wage increases do not simply cause a one-time increase in wages, but a lasting impact
on wage growth rates? According to Rinz and Voorheis:

Previous cross-sectional work has found that increasing the minimum wage raises family

incomes at the bottom of the distribution, but if minimum wages also change labor market

dynamics, individuals who have higher earnings at a point in time due to an increase in the
minimum wage may see those gains reversed, or intensified, over time. (Rinz and Voorheis,

2018, p.20)

If increasing the minimum wage also increases wage growth rates, then higher minimum wages
will be more desirable. In addition to reducing poverty and economic inequality, a higher minimum
wage could serve as a stepping-stone to launch low-pay workers into higher-paying jobs.
Alternatively, if increasing the minimum wage decreases wage growth rates, then higher minimum
wages, even if they have a short-run benefit, could become poverty traps in the long run. Thus, the
effect of the minimum wage level on wage growth outcomes has important implications for the
evaluation of minimum wage policy. To explore this effect, economists such as Neumark et al.

(2004), Lopresti and Mumford (2016), and Rinz and Voorheis (2018) have used panel data to

examine the impact of the minimum wage on wage growth rates.



Neumark et al. (2004) analyze how changes to the minimum wage impact wage growth
rates throughout the wage distribution. Lopresti and Mumford (2016) and Rinz and Voorheis
(2018) build on Neumark et al. (2004) and identify theoretical mechanisms for how the minimum
wage impacts wage growth rates. Lopresti and Mumford (2016) investigate focal point theory: the
idea that if the minimum wage is increased more slowly than the lower bound wage would have
increased in the free market, then minimum wage workers may experience slower wage growth
because employers will tacitly collude in scheduling raises for low-wage workers based on the rate
of increase of the minimum wage. Additionally, Rinz and Voorheis (2018) theorize that higher
minimum wage levels increase workers' attachment to firms, which allows workers more
opportunities to move up the job ladder within their firms and achieve higher earnings. I discuss

the methodologies and findings of each paper below.

Section 2.2.1: Neumark et al. (2004) and The Ripple Effect

To my knowledge, Neumark et al. (2004) were the first to study the impact of the minimum
wage on wage growth rates. They argue that employer behavior is sensitive to minimum wage
policy and suggest minimum wage changes may impact wage growth outcomes for workers
throughout the wage distribution. For example, they note that employers may alter work hours or
wages in response to a minimum wage change, or they may alter the mix of workers throughout
the pay scale to realign the marginal product of their workers with the wages they are paid.
Neumark et al. (2004) theorize that minimum wage changes will impact wage growth rates
throughout the wage distribution, albeit workers with higher earnings to a lesser extent.

To test their hypothesis, they use Current Population Survey (CPS) outgoing rotation
groups data from 1979 to 1997 and a panel fixed effects model with state, year, and month fixed

effects to test whose earnings change when the minimum wage is exogenously increased, and what



is the size and direction of that change. They include both a contemporaneous measure and a one-
year lag of the change in the minimum wage variable. Their findings indicate that the minimum
wage impacts individuals with wages as high as twice the minimum wage.?

More novel is Neumark et al.’s finding on the effects of a minimum wage increase over
time. They find that workers whose earnings are within twice the minimum wage initially
experience wage gains, but their hours and employment decline enough in the following year that
the minimum wage has a net negative effect on earned income. Thus, they find that—despite the
initial positive ripple effect—the minimum wage has an adverse effect on wage growth rates in
the medium-run (and, by extrapolation, the long-run). Thus, according to Neumark et al. (2004),
increasing the minimum wage actually hurts low-pay workers and makes it harder for them to earn
higher wages.

Though Neumark et al.’s analysis is dated, they set two important precedents for future
studies analyzing the impact of the minimum wage on wage growth rates: models should show
how workers throughout the wage distribution are impacted by minimum wage changes, and
models should include lagged changes to the minimum wage variable because the impact may
persist or change over time. The framework of Neumark et al. (2004) served as the basis for a
paper by Lopresti and Mumford (2016), who altered the former’s analysis and found very different

results (see below).

2 Neumark et al.’s finding—that minimum wage increases at least initially benefit those with earnings above the
minimum wage—is far from novel. First formalized by Burdett and Mortensen (1998), economists call the
phenomenon the “ripple effect.” Minimum wage hikes are thought to result in wage increases or ripple effects for
workers further up the wage ladder because employers want to maintain progression in their pay scales (Wicks-Lim,
2018). The theory is supported by empirical evidence: minimum wage spillover or ripple effects have been shown to
occur for workers earning up to 15 percent above newly implemented minimum wages (Dube, Giuliano, and
Leonard, 2015).



Section 2.2.2: Lopresti and Mumford (2016) and Focal Point Theory

The recent trend of more states setting minimum wage levels substantially higher than the
federal level has given contemporary research much more variation over time and place to analyze.
Lopresti and Mumford (2016) use this variation in their estimation of the effect of minimum wage
changes on wage growth rates using data from August 2005 to June 2008. They propose focal
point theory as the driving mechanism of the effect. According to focal point theory, employers
collectively schedule raises for workers at the bottom of the income distribution based on the rate
of increase of the minimum wage level. Thus, if the minimum wage increases more slowly than
the lower bound wage would have in the free market, then low-pay workers may experience slower
wage growth rates. The basis for this argument is a game theory model proposed by Shelkova
(2008) in which low-wage employers tacitly collude in setting wages. In the game, employers do
not individually bargain with workers to set wages; rather, all employers collectively set one
unnaturally low wage, effectively acting as monopsonists, and wait until workers are forced to fill
vacancies because they need an income and there are no alternative options. As the game is
repeated over time, “the equilibrium wage can be anywhere between the wage that a monopsonist
would set and the marginal product of labor (the competitive equilibrium)” (Lopresti and
Mumford, 2016, p.1183). Notably, the outcome of this game is optimal for employers—the only
reason it does not (openly) happen in reality is that collusion is illegal. Lopresti and Mumford
(2016) propose that small minimum wage increases may serve as focal points for low-wage
employers, making it possible for them to sustain coordination without explicit collusion. That is,

low-wage employers can restrict wage growth rates for those at or near the minimum wage to

10



parallel the unnaturally slow wage growth caused by small, delayed increases in the legislated
minimum wage.’

Lopresti and Mumford (2016) find the predictions of focal point theory consistent with
their empirical findings. Like Neumark et al. (2004), they compare single year wage growth
outcomes between individuals living in states that increased the minimum wage with those of
individuals living in states that did not. Lopresti and Mumford (2016) use CPS outgoing rotation
group data and a similar approach to Neumark et al. (2004); however, they adapt Neumark et al.’s
panel fixed effects model to allow the effect of a given minimum wage increase to vary depending
on the relative size of the increase. More specifically, they differentiate between 0-5 percent
minimum wage increases, 5-10 percent increases, 10-20 percent increases, and 20 percent or
greater increases. They conclude:

[w]ithin the first quartile of the wage distribution, individuals experiencing minimum wage

increases of less than 5% have lower wage growth than similar individuals who experience

no change in the minimum wage law, with the magnitude of the estimated effect ranging
from 25.6 to 221.9% [sic]. Moderate minimum wage changes of 5 to 20% lead to small,
often statistically insignificant wage effects. It is only for minimum wage increases in
excess of 20% that we observe strong positive wage effects of a minimum wage increase,
with these effects concentrated among workers with an initial wage no more than 10%
above the minimum wage. (Lopresti and Mumford, 2016, p.1181)
These results are consistent with what one would expect if employers used small minimum wage
increases as a focal point for tacit collusion. However, Lopresti’s and Mumford’s model did not
capture the lagged effects of changes to the minimum wage. They also chose to omit from their
analysis individuals who dropped out of the labor market between survey interviews and therefore

do not capture the disemployment effect as Neumark et al. (2004) did. But their results offer

suggestive evidence of focal point theory, warranting further investigation into the matter.

* If this illicit collusion occurs unnoticed, then it will make minimum wage policy appear less effective than it
otherwise would be, thereby arming legislators opposed to minimum wage increases with deceptive evidence to
support their potentially ill-founded grievances.

11



Focal point theory only explains how the minimum wage level impacts wage growth when
the minimum wage is increased more slowly than we would expect wages in the competitive
market to grow on their own. It does not explain why wage growth increased for workers at or near
the minimum wage when the minimum wage was increased more substantially. For that

explanation, we turn to Rinz and Voorheis (2018).

Section 2.2.3: Rinz and Voorheis (2018) and Increased Attachment to Firm

Rinz and Voorheis (2018) argue that higher minimum wages may cause low-pay workers
to experience faster wage growth by increasing worker attachment to firms. Economists have
developed two models to explain why raising the minimum wage may increase job tenure. Dube
et al. (2016) use their “job ladder model” to describe how minimum wage increases may decrease
the frequency of employment to employment (EE) (i.e., job to job) transitions. They argue that,
when the minimum wage is increased, the wage distribution is compressed, and low-wage earners
may consequently receive fewer better-paying job offers. For example, suppose the minimum
wage is increased from $7.25 to $9.00. All the firms that might initially have offered a particular
minimum wage worker an intermediate wage (of, say, $8.00 per hour) may not find it profitable
to offer even the new minimum wage. Since the worker will receive fewer better offers capable of
inducing an employment transition, they are expected to stay at their original job for a longer
period.

Alternatively, Brochu and Green (2013) offer the “match quality learning model” to
illustrate their theory that increasing the minimum wage impacts the frequency of employment-to-
unemployment (EU) transitions. First, a minimum wage increase may reduce job tenure because
fewer matches are deemed profitable, so firms may be more likely to lay off workers. However,

the overall impact is not that simple. In general, when a firm hires a minimum wage worker, it

12



gains information over time as to whether that worker was a good hire. In the event of a minimum
wage increase, the initial "sunk cost" from choosing incorrectly becomes more severe, so firms
may have fewer layoffs because they are more likely to stick with their current workers. Thus, the
overall impact of a minimum wage increase on the EU flow is ambiguous—an empirical question.

To answer this empirical question, Dube et al. (2016) used Quarterly Workforce Indicators
(QWI) data from 2000 to 2011 and created an empirical model that capitalizes on minimum wage
policy discontinuities at state borders. They find that increasing the minimum wage reduces
turnover, especially among low-tenure workers. At the time of the study, the QWI did not
disaggregate separations to other jobs from separations to nonemployment, so they were unable to
determine through which avenue (i.e., whether it was EE transitions, EU transitions, or both)
increasing the minimum wage decreased job turnover. In either case, the reduction in turnover can
explain why large increases to the minimum wage improve wage growth rates. As Rinz and
Voorheis note, “[i]f a higher minimum wage keeps a worker attached to employment, opportunities
to move up the job ladder within her firm could lead the long-run change in earnings to exceed
that observed in the short run” (Rinz and Voorheis, 2018, p.3). That is, if higher minimum wages
cause workers to stay with their firms, then workers may earn more promotions and commensurate
higher wages than they would have if instead they bounced around from one minimum wage job

to the next.* Firms are more likely to promote workers who stay for a longer period because they

4 As will be discussed in Section 2.3, if workers become stuck in their jobs or have few alternative employment
options, then their employers have price-setting power and can stifle their wage growth. Employers have price-
setting power in these cases because the mechanisms causing attachment to firm are the inelastic preferences of
workers. Alternatively, the “job ladder model” and “match quality learning model” both illustrate instances when
employers have an incentive to keep their current workers. Since it is the preferences of the employers causing
increased attachment to firm in these cases, they do not enjoy price-setting power to constrain wage growth. Indeed,
for reasons stated above, worker’s wage may grow more quickly when the preferences of their employers cause
workers to stay with their firms.
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know relatively more about those workers and because those workers tend to become more
productive after developing relevant skills by staying in the same job or industry.

According to Rinz and Voorheis’s empirical analysis, the theory plays out as expected:
increasing the minimum wage improves wage growth rates. Using earnings data from the Social
Security Administration (SSA), they estimate growth incidence curves, which capture the income
growth rates caused by the minimum wage at each percentile of the initial income distribution
between two given years. They find that a persistent 10 percent increase in the minimum wage
would increase the earnings growth of low-pay workers by about seven to eight percentage points
over five years compared to those not experiencing a minimum wage change. Contrary to the
conclusion of Neumark et al. (2004), Rinz and Voorheis find that the lagged impact of the
minimum wage on wage growth is persistently positive. The analysis of Rinz and Voorheis (2018)
is both recent and relies on administrative data, which is less prone to measurement error. The
magnitude of the impact declines to approximately zero by the 15th to 30th percentile of the
income distribution, depending on the specification (this finding is consistent with previous work
on the ripple effect discussed in Section 2.2.1). They also find that the minimum wage has a
stronger effect on five-year wage growth rates than it does on one-year wage growth rates, which
suggests that effects of the minimum wage on the bottom of the earnings distribution may grow in
magnitude over time. This finding is consistent with what one would expect if increased
attachment to firms was the driving mechanism by which the minimum wage increased wage
growth rates, as it would likely take time to reap the benefits of promotions granted for increased
experience and tenure.

The results of Lopresti and Mumford (2016) and Rinz and Voorheis (2018) are consistent

that large increases to the minimum wage positively impact wage growth rates throughout the
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lower percentiles of the income distribution; however, Rinz and Voorheis do not distinguish
between minimum wage increases of different magnitudes as Lopresti and Mumford (2016) do.
Therefore, their model is incapable of detecting the focal point effect of small minimum wage
increases. If focal point theory holds true and small increases in the minimum wage do decrease
wage growth rates, then Rinz and Voorheis’s results overstate the impact of small minimum wage
increases and understate the impact of large minimum wage increases. Future studies should
differentiate between the impact of large and small minimum wage increases to avoid this potential
bias.

To summarize, prior research on the impact of the minimum wage on wage growth rates
has suggested four things. First, changes to the minimum wage impact earners up to the 15th to
30th percentile of the income distribution via the ripple effect. Second, small increases to the
minimum wage may decrease wage growth rates, whereas large increases may increase wage
growth rates. Third, a minimum wage increase has a non-contemporaneous impact on wage growth
rates. Fourth, the minimum wage may have a stronger impact on medium-run wage growth rates
than short-run wage growth rates. One question that remains unexplored is whether monopsony

power influences the impact of the minimum wage on wage growth rates.

Section 2.3: Monopsonistic Industries

Previous minimum wage literature has analyzed the impact of monopsony power because
minimum wage increases may result in positive employment effects for workers in monopsonistic
industries (Azar et al., 2019). In this section, I develop arguments for why we might expect
minimum wage increases to impact wage growth outcomes for workers in monopsonistic

industries differently than workers in competitive industries.
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As previewed above, a monopsony is a market structure in which a single buyer controls
the labor market as the only buyer of labor. Figure 2 below depicts a monopsonist’s incentive to
offer a wage below the competitive market wage. Theoretically, firms are obligated to pay workers
roughly the same wage for the same work (gender and race wage gaps are a notable departure from
this), which makes it increasingly costly for a firm to take on workers who require higher wages:
the firm not only has to pay more for each incremental worker asking for higher pay but has to
offer all their other workers the wage they paid their most costly worker. The marginal cost curve
(also called the marginal efficiency of investment), therefore, has a steeper slope than the labor
supply curve (twice as steep if it is linear). The typical market equilibrium wage W¢ would lie
where the labor demand curve intersects with the supply curve. Instead, monopsonists offer the
wage Wy, which attracts the number of workers determined by the intersection between their
marginal expense and demand curves. Though this lower wage favors the monopsonist, workers
have no choice but to accept the lower wage because there is, by definition, no alternative
employment option.

Now consider the effect of imposing a minimum wage on a monopsony. If a government
authority forces the monopsonist to offer a minimum wage Wi, the new supply curve can be
thought of as a horizontal line at the new minimum wage level that kinks and becomes the old
supply curve when the two intersect. Since each additional worker does not cost more than the
previous worker when the firm must offer the minimum wage, the new marginal cost curve
(depicted as the orange lines in Figure 2) also becomes the horizontal line at the new minimum
wage level until that horizontal line intersects with the old supply curve, at which point the
marginal cost curve returns to its original higher level. As a result, the firm will hire the number

of workers where the new marginal cost curve meets the labor demand curve (i.e., the number of
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workers the firm demands at W1). Thus, E1-Eo more workers are hired at a higher wage, and the
firm loses some of its initial profit surplus. As shown in Figure 2, the overall employment effect
depends on the size of the minimum wage increase. Increasing the minimum wage too substantially
can cause a disemployment effect even when the employer is a monopsonist. Policymakers are
thus faced with a delicate calculus, one that is impossible without empirical analyses that precisely
detail how monopsonists respond to minimum wage increases.

Figure 2:
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Notably, “[t]raditional monopsony is clearly unrealistic... since employers obviously
compete with one another to some extent. But there are a range of choices between perfect
competition and monopsony where a degree of market power coexists with competition between
employers” (Bhaskar et al., 2002, p.156). Indeed, the Congressional Budget Office delineates
several real labor-market conditions that could provide firms with monopsony or “price-setting”

power:

Monopsony power... can arise from several sources. In some localities, there is only one
employer of workers in certain occupations, and therefore such workers would have to

5 I made minor changes to Figure 2 to facilitate my discussion of it.
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commute longer distances or move to get a higher wage. Even workers who live near
multiple potential employers may face substantial costs from changing jobs, such as having
to leave coworkers they like or having to put in the time and effort required to search for a
new job. Other potential sources of monopsony power include employers that collude to
keep wages low or require employees to sign “noncompete” agreements, which limit
workers’ ability to change employers. Monopsony power can also arise when state or local
governments require workers in particular occupations to obtain certifications. Workers in
such occupations who want a job in a different locale may have to obtain new certifications.
(Alsalam, 2019)
To quantify monopsony on a relative scale, Corella (2020) defines a system for measuring how
“monopsonistic” an industry is based on the mobility of workers out of the industry. Workers in
industries with low labor mobility have fewer alternative employment opportunities; thus, Corella
(2020) argues firms in these industries have more monopsony power to set wages (Corella, p.12,
2020). The mobility of workers across industries can be estimated at the industry level with
publicly available CPS data.

Henceforth, when I refer to monopsonistic industries, I am referring to industries with high

degrees of labor immobility unless otherwise specified.

Section 2.4: Do Monopsonistic Industries Respond Differently to Minimum Wage Increases?

I present two theoretical arguments for why minimum wage increases might impact the
wage growth rates of workers in monopsonistic industries differently than they impact those of
workers in competitive industries. I assume that focal point theory (see Section 2.2.2) and
increased attachment to firm (see Section 2.2.3) are the mechanisms by which the minimum wage
influences wage growth rates to ground my hypotheses.

If we assume Lopresti and Mumford (2016) are correct that small increases to the minimum
wage decrease wage growth rates because employers treat the minimum wage as a focal point,
how might the impact of small increases to the minimum wage be different for workers in

monopsonistic industries? Notably, focal point theory would not apply in the traditional
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monopsony case because there can be no collusion if there is only one employer. However, the
application of focal point theory is ambiguous for workers in monopsonistic industries. Since firms
in monopsonistic industries have price-setting power, workers’ wages in monopsonistic industries
are already unnaturally constrained. Firms in monopsonistic industries employing minimum wage
workers are less likely to increase wages above the minimum wage since workers are stuck in their
industry and have fewer alternative employment options. Thus, focal point theory may not apply
to monopsonistic industries since the lower bound wage may not increase in the free market.
Accordingly, I hypothesize that small increases to the minimum wage will have a relatively
positive effect on workers in monopsonistic industries compared to those in competitive industries.

In addition, if we assume Rinz and Voorheis are correct that large increases to the minimum
wage increase wage growth rates because workers become more attached to their firms, how might
the impact of /arge increases to the minimum wage be different for workers in monopsonistic
industries? There are two reasons workers in monopsonistic industries are unlikely to benefit from
increased attachment to firm. First, workers in monopsonistic industries are already likely to be
highly attached to their jobs because they have fewer alternative employment options. Specifically,
they have restricted access to jobs in other industries. Since workers in monopsonistic industries
are already less likely to leave their firms, the “job ladder model” and “match quality learning
model” effects will be smaller than they would be for workers in competitive industries.
Alternatively, even if increasing the minimum wage does cause workers in monopsonistic
industries to be less likely to change jobs, they will receive fewer gains from increased attachment
to firm than workers in competitive industries. When workers in competitive industries become
attached to their employers, they develop skills and experience that make them more valuable to

their employers over time. Since workers in monopsonistic industries tend to transition to jobs
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within their same industry, their skills and experience are already typically applicable at their new
jobs. Unlike workers in competitive industries, they will not climb the job ladder more easily than
before the minimum wage increase made them more attached to their firms. Accordingly, I
hypothesize that large increases to the minimum wage will have a relatively negative impact on
the wage growth rates of workers in monopsonistic industries compared to those in competitive
industries.

I test these hypotheses about the effects of differently sized minimum wage increases on
wage growth rates differ for individuals in highly monopsonistic industries using publicly
available CPS outgoing rotation group data. If workers in monopsonistic industries experience
statistically different effects from minimum wage increases, decision makers should take those
different effects into account when devising minimum wage policy. This paper will supplement

those reviewed above to help policymakers make informed decisions that better serve society.

Section 2.5: Summary of Literature Review

Though previous studies have focused on the contemporaneous impact of the minimum
wage, emerging literature suggests the minimum wage has an important impact on one and even
five-year wage growth rates. Neumark et al. (2004) showed that the impact of the minimum wage
on wage growth rates ripples up to earners higher in the income distribution, a result that has been
replicated by Lopresti and Mumford (2016) and Rinz and Voorheis. The consensus range for the
ripple effect is between roughly the 15th and 30th percentile of the income distribution. Lopresti
and Mumford (2016) offer focal point theory as an explanation for why small increases to the
minimum wage may decrease wage growth rates. Using empirical evidence, they defend the
hypothesis that low-wage employers tacitly collude in pegging wages to minimum wages. Rinz

and Voorheis argue that increased attachment to firms is another possible mechanism for why
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relatively large increases to the minimum wage improve wage growth rates. They theorized that
large increases to the minimum wage improved one- and five-year wage growth rates because
employees stuck with their employers and, as a result, ultimately earned promotions by climbing
up the job ladders within their firms. Finally, because they have fewer alternative employment
options and limited wage growth, I hypothesize that individuals in monopsonistic industries will
not experience the “job ladder model” and “match quality learning model” or focal point effects
of minimum wage changes. Thus, I expect small minimum wage increases will have a relatively
positive effect on the wage growth rates of workers in monopsonistic industries compared to those
in competitive industries, whereas large minimum wage increases will have a relatively negative

effect.

Section 3: Data

In this section, I discuss my data sources and sample restrictions and argue that minimum

wage changes are exogenous.

Section 3.1: Data Sources

I use publicly available Current Population Survey (CPS) outgoing rotation group data
cleaned by the Economic Policy Institute. I limit my analysis to 2016-2019 because it is the most
recent, pre-pandemic three-year period. Households in the CPS are interviewed for four months,
not interviewed for eight months, and then interviewed again for four more months. The survey
collects a variety of information from respondents, including demographic information, education
levels, job tenure, occupation type, and industry type. Individuals who are interviewed for the
fourth month and again one year later (on their eighth-month interview) are asked additional labor
questions regarding their periodicity of pay, hourly wage, usual weeks worked per year, usual

hours worked a week, and overtime pay. The universe of these questions, in addition to being
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month-in-sample four or eight, includes only civilians age 15 and older who are employed as a
wage or salaried worker (not self-employed) at the fourth-month interview.

Additionally, I use Vaghul and Zipperer’s (2019) minimum wage data set to recover
monthly minimum wages at the state level. I use the average level of the monthly state minimum
wage level for all my estimations. That is, if a state increased its minimum wage from $10.00 to
$11.00 three-fourths of the way through a given month, the minimum wage level would be
recorded as $10.25 for that month. I use this measure to reduce the noise introduced by variance
in the timing of interviews throughout a given month. The state measure of the minimum wage
does not capture the impact of changes to the minimum wage at the county or city level, which
will make the estimates below less precise.

To create controls for state-level economic conditions, I use state price level and state real
gross domestic product (RGDP) data from the Bureau of Economic Analysis; I use state poverty
rate data compiled by the University of Kentucky Center for Poverty Research; and I use state-
level percent union membership and monthly state unemployment rate data from the Bureau of
Labor Statistics. [ also calculate the percentage of workers in each state who report earning a wage

below the federal minimum wage using the CPS.

Section 3.2: Restricting the Sample

CPS outgoing rotation group data is not a true panel data set because individuals who
change addresses between interviews are not followed. Because of both the mobility of
respondents between interview years and reporting error, I cannot match everyone interviewed in
the fourth interview month to a corresponding interview one year later. The imperfect match rate

could bias my results if there is a systematic relationship between attrition and wage growth or the
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Appendix A: Wage Group Robustness Check

As a robustness check, I combine the two largest minimum wage change groups into one
group that captures all minimum wage increases greater than 10 percent. I report the results for
the contemporaneous model and the non-contemporaneous model in Tables 6 and 8 below. The
results are not meaningfully different. Since very few individuals (only those working in Arizona
during 2016) experienced minimum wage increases greater than 20 percent, the impact of such
increases is absorbed and drowned out by the much larger group of individuals who experienced
minimum wage increases greater than 10 percent.

Table 1A: OLS Regression (2016-2019): Compressed Minimum Wage Change Groups

Minimum Wage Change (%)
Wage Group 0-5% 5-10% >10%
Wage < 1.1*MW -0.154 -0.101 -0.039
(0.037)%** (0.033)*** (0.055)
1.1*MW < wage < 1.2*MW -0.072 -0.062 -0.029
(0.033)** (0.046) (0.058)
1.2*MW < wage < 1.3*MW -0.009 0.038 -0.030
(0.038) (0.061) (0.069)
1.3*MW < wage < $16.00 -0.001 0.015 -0.003
(0.020) (0.031) (0.029)
$16.00 < wage < $22.00 0.037 0.061 0.093
(0.016)** (0.018)*** (0.039)
$22.00 < wage < $30.00 0.054 0.076 0.055
(0.018)*** (0.022)%* (0.021)**
Wage > $30.00 0.019 -0.010 0.051
(0.020) (0.022) (0.026)*

Notes: The above table reports results from a single ordinary least squares regression that includes all 151,127
observations. Additional covariates not reported above include race, ethnicity, gender, education level, household
income, age and age squared, the state monthly unemployment rate, the lagged growth in state per capita GDP, the
annual state union membership rate, the annual state poverty rate, the percentage of workers in the state earning below
the federal minimum wage, and the state price level. Fixed effects are included for the state of residence and the month
and year of the first interview. Standard errors are clustered at the state level.

Significance levels: ***1%; **5%; *10%.

64



Table 2A: OLS Regression (2016-2019): Lags and Lead and Compressed Minimum Wage

Change Groups
Sums of Contemporaneous Effect, Three Lags, and a Lead
Minimum Wage Change (%)
Wage Group 0-5% 5-10% 10-20%
Wage < 1.1*MW -0.143 -0.095 -0.030
(0.038)* (0.028) % (0.063)
1.1*MW < wage < 1.2*MW -0.059 -0.061 -0.003
(0.033)** (0.052) (0.064)
1.2*MW < wage < 1.3*MW 0.034 0.057 -0.004
(0.039) (0.066) (0.043)
1.3*MW < wage < $16.00 0.013 0.034 0.013
(0.021) (0.034) (0.026)
$16.00 < wage < $22.00 0.048 0.071 0.105
(0.020) (0.022)%* (0.041)**
$22.00 < wage < $30.00 0.064 0.095 0.062
(0.022)** (0.024)*** (0.026)**
Wage > $30.00 0.028 0.001 0.07
(0.024) (0.023) (0.026) %

Notes: The above table reports results from a single ordinary least squares regression that includes all 151,127
observations. Additional covariates not reported above include race, ethnicity, gender, education level, household
income, age and age squared, the state monthly unemployment rate, the lagged growth in state per capita GDP, the
annual state union membership rate, the annual state poverty rate, the percentage of workers in the state earning below
the federal minimum wage, and the state price level. Fixed effects are included for the state of residence and the month
and year of the first interview. Standard errors are clustered at the state level.

Significance levels: ***1%; **5%; *10%.

65



Appendix B: Labor Immobility
(Monopsony Power) By State and
Industry

Notes: See Section 4.4 for a discussion on how
I estimate labor immobility scores. Agricultural
workers were excluded from my regressions.

State Industry Labor
Immobility
Score

NV Agriculture, forestry, fishing, and hunting 73.3%
KY Mining 66.7%
NJ Educational and health services 66.3%
ME Educational and health services 66.1%
DE Educational and health services 65.8%
SC Construction 64.8%
MA Educational and health services 64.7%
MS Educational and health services 64.3%
L Educational and health services 64.3%
WI Educational and health services 64.1%
MD Educational and health services 63.8%
IN Educational and health services 63.5%
SC Educational and health services 63.4%
AL Educational and health services 63.4%
wVv Mining 63.2%
NV Construction 63.2%
NC Educational and health services 63.0%
KS Educational and health services 63.0%
N Educational and health services 63.0%
MS Transportation and utilities 63.0%
RI Educational and health services 62.9%
X Educational and health services 62.8%
LA Educational and health services 62.7%

State Industry Labor State Industry Labor
Immobility Immobility
Score Score

MO Educational and health services 62.7% ™ Agriculture, forestry, fishing, and hunting 59.6%
FL Educational and health services 62.6% GA Public administration 59.5%
NH Financial activities 62.3% SD Educational and health services 59.4%
OK Educational and health services 62.2% CcO Construction 59.4%
MA Construction 62.2% CT Public administration 59.3%
NJ Construction 62.2% LA Public administration 59.3%
MS Mining 62.1% AZ Public administration 59.3%
NY Educational and health services 62.0% MI Educational and health services 59.2%
NH Educational and health services 61.9% FL Financial activities 59.1%
CT Financial activities 61.0% wv Public administration 59.0%
CA Educational and health services 61.0% 1A Educational and health services 59.0%
GA Leisure and hospitality 60.9% KY Educational and health services 58.9%
NV Educational and health services 60.8% CcO Educational and health services 58.7%
DE Construction 60.8% OR Educational and health services 58.7%
NV Leisure and hospitality 60.8% VA Construction 58.5%
PA Educational and health services 60.7% RI Construction 58.3%
AR Educational and health services 60.7% NM Financial activities 58.3%
L Financial activities 60.7% LA Mining 58.2%
NE Educational and health services 60.4% SC Manufacturing 58.2%
VT Educational and health services 60.4% N Construction 58.2%
ND Educational and health services 60.3% ME Construction 58.2%
DE Manufacturing 60.2% WI Financial activities 58.0%
HI Educational and health services 60.1% LA Financial activities 58.0%
WA Agriculture, forestry, fishing, and hunting 60.1% AK Educational and health services 58.0%
GA Educational and health services 60.1% DE Financial activities 57.8%
wv Educational and health services 60.1% CT Construction 57.8%
CT Educational and health services 60.1% MD Financial activities 57.8%
DC Public administration 60.1% 1D Educational and health services 57.8%
OH Educational and health services 60.0% CT Manufacturing 57.8%
MN Financial activities 60.0% MT Educational and health services 57.7%
VA Educational and health services 59.9% AL Construction 57.7%
CA Agriculture, forestry, fishing, and hunting 59.7% WA Educational and health services 57.7%
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State Industry Labor State Industry Labor State Industry Labor
Immobility Immobility Immobility
Score Score Score

SC Public administration 57.5% MO Agriculture, forestry, fishing, and hunting 55.6% DE Public administration 54.0%
MN Educational and health services 57.5% NH Transportation and utilities 55.5% WI Manufacturing 54.0%
MO Leisure and hospitality 57.4% FL Construction 55.4% MS Manufacturing 54.0%
KS Agriculture, forestry, fishing, and hunting 57.4% HI Leisure and hospitality 55.4% AZ Construction 53.9%
NM Educational and health services 57.3% MN Construction 55.3% OH Financial activities 53.9%
GA Transportation and utilities 57.2% MA Leisure and hospitality 55.3% AL Mining 53.8%
IN Construction 57.1% OK Leisure and hospitality 55.3% DE Transportation and utilities 53.8%
CA Construction 56.9% KS Manufacturing 55.2% NH Manufacturing 53.8%
™ Manufacturing 56.8% DC Educational and health services 55.1% DC Financial activities 53.7%
IN Public administration 56.8% MS Construction 55.1% MS Leisure and hospitality 53.7%
KY Financial activities 56.8% OR Transportation and utilities 55.0% DE Information 53.7%
HI Financial activities 56.7% AL Manufacturing 54.8% MO Financial activities 53.6%
WA Construction 56.6% PA Financial activities 54.8% NY Public administration 53.6%
NC Construction 56.6% NM Agriculture, forestry, fishing, and hunting 54.7% SD Transportation and utilities 53.6%
AZ Educational and health services 56.6% RI Public administration 54.7% AZ Financial activities 53.5%
AR Agriculture, forestry, fishing, and hunting 56.6% MA Manufacturing 54.6% MD Public administration 53.5%
MI Transportation and utilities 56.5% CA Financial activities 54.5% SC Financial activities 53.5%
VT Public administration 56.5% LA Leisure and hospitality 54.5% GA Financial activities 53.5%
1L Manufacturing 56.4% uT Construction 54.4% WI Public administration 53.5%
NY Financial activities 56.4% RI Financial activities 54.4% KY Manufacturing 53.4%
LA Construction 56.3% WV Agriculture, forestry, fishing, and hunting 54.3% NC Manufacturing 53.4%
MO Construction 56.3% NJ Public administration 54.3% SD Manufacturing 53.4%
VT Construction 56.2% uT Educational and health services 54.3% ME Transportation and utilities 53.3%
FL Public administration 56.1% HI Construction 54.2% co Financial activities 53.3%
AZ Agriculture, forestry, fishing, and hunting 56.0% OR Financial activities 54.2% VA Public administration 53.2%
NY Construction 55.9% DE Wholesale and retail trade 54.2% VA Financial activities 53.2%
OR Manufacturing 55.9% X Financial activities 54.2% ™ Other services 53.2%
DC Professional and business services 55.9% WV Leisure and hospitality 54.1% VT Wholesale and retail trade 53.2%
LA Information 55.9% 1L Construction 54.1% 1L Leisure and hospitality 53.2%
FL Leisure and hospitality 55.8% co Leisure and hospitality 54.1% ID Construction 53.2%
OH Public administration 55.7% NJ Financial activities 54.0% MD Leisure and hospitality 53.2%
DC Construction 55.7% LA Transportation and utilities 54.0% 1A Public administration 53.2%
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State Industry Labor State Industry Labor State Industry Labor
Immobility Immobility Immobility
Score Score Score

MI Construction 53.2% NE Construction 52.2% CA Other services 51.3%
KS Financial activities 53.1% KS Construction 52.1% DC Wholesale and retail trade 51.3%
SC Information 53.1% X Construction 52.0% WI Leisure and hospitality 51.2%
MA Public administration 53.1% DE Professional and business services 52.0% NM Construction 51.2%
OK Public administration 53.0% AL Financial activities 52.0% VA Professional and business services 51.1%
NJ Wholesale and retail trade 52.9% OH Construction 51.9% NM Leisure and hospitality 51.1%
WA Public administration 52.9% 1A Manufacturing 51.9% NE Financial activities 51.1%
NC Financial activities 52.9% IN Manufacturing 51.8% MD Construction 51.1%
ME Manufacturing 52.8% MT Construction 51.8% IN Financial activities 51.1%
MA Professional and business services 52.8% NH Other services 51.7% RI Transportation and utilities 51.1%
WA Leisure and hospitality 52.8% SC Transportation and utilities 51.7% WA Manufacturing 51.0%
OH Manufacturing 52.8% PA Leisure and hospitality 51.7% AR Construction 51.0%
ME Financial activities 52.8% NY Leisure and hospitality 51.7% KS Public administration 51.0%
HI Professional and business services 52.8% NV Mining 51.6% ™ Financial activities 50.9%
AR Transportation and utilities 52.8% RI Leisure and hospitality 51.6% NC Wholesale and retail trade 50.9%
MS Financial activities 52.7% NH Construction 51.6% WI Construction 50.9%
AZ Leisure and hospitality 52.7% X Leisure and hospitality 51.6% CA Leisure and hospitality 50.8%
MI Manufacturing 52.7% IN Transportation and utilities 51.6% PA Public administration 50.7%
X Public administration 52.7% NC Public administration 51.5% CA Public administration 50.6%
OK Transportation and utilities 52.7% MA Financial activities 51.5% 1L Public administration 50.6%
AL Transportation and utilities 52.6% MI Financial activities 51.5% MI Public administration 50.5%
wY Educational and health services 52.5% NY Transportation and utilities 51.5% ND Leisure and hospitality 50.5%
NE Agriculture, forestry, fishing, and hunting 52.5% DC Leisure and hospitality 51.5% CA Wholesale and retail trade 50.5%
RI Manufacturing 52.5% NE Public administration 51.5% CT Wholesale and retail trade 50.5%
uT Mining 52.5% co Agriculture, forestry, fishing, and hunting 51.5% KY Public administration 50.5%
ME Public administration 52.4% CT Leisure and hospitality 51.5% X Transportation and utilities 50.4%
MD Professional and business services 52.4% AK Public administration 51.4% co Public administration 50.3%
PA Agriculture, forestry, fishing, and hunting 52.4% WA Financial activities 51.4% CA Manufacturing 50.3%
wY Mining 52.4% SC Other services 51.4% VT Financial activities 50.3%
NJ Leisure and hospitality 52.3% ID Financial activities 51.4% FL Transportation and utilities 50.3%
AL Leisure and hospitality 52.3% PA Manufacturing 51.3% VA Leisure and hospitality 50.2%
OK Financial activities 52.3% 1A Construction 51.3% CA Transportation and utilities 50.2%
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State Industry Labor State Industry Labor State Industry Labor
Immobility Immobility Immobility
Score Score Score

OR Construction 50.2% PA Construction 49.3% WI Agriculture, forestry, fishing, and hunting 48.7%
WA Professional and business services 50.2% AL Wholesale and retail trade 49.3% SC Wholesale and retail trade 48.7%
™ Leisure and hospitality 50.2% NY Wholesale and retail trade 49.3% 1A Agriculture, forestry, fishing, and hunting 48.7%
GA Construction 50.0% WV Wholesale and retail trade 49.3% IN Agriculture, forestry, fishing, and hunting 48.6%
GA Manufacturing 50.0% SC Leisure and hospitality 49.3% MN Agriculture, forestry, fishing, and hunting 48.6%
HI Public administration 50.0% NH Public administration 49.3% MS Wholesale and retail trade 48.6%
IN Information 50.0% AK Financial activities 49.3% AK Construction 48.5%
OH Agriculture, forestry, fishing, and hunting 50.0% MN Information 49.3% WA Information 48.5%
OK Mining 50.0% NV Wholesale and retail trade 49.2% SD Agriculture, forestry, fishing, and hunting 48.5%
™ Public administration 50.0% RI Wholesale and retail trade 49.2% DC Transportation and utilities 48.5%
wY Agriculture, forestry, fishing, and hunting 50.0% FL Professional and business services 49.2% 1L Transportation and utilities 48.5%
FL Wholesale and retail trade 49.9% HI Transportation and utilities 49.1% OR Public administration 48.5%
IL Professional and business services 49.9% MI Wholesale and retail trade 49.1% ND Construction 48.4%
VT Manufacturing 49.8% MO Wholesale and retail trade 49.1% AL Professional and business services 48.4%
DE Leisure and hospitality 49.8% MD Transportation and utilities 49.1% VA Transportation and utilities 48.4%
ND Agriculture, forestry, fishing, and hunting 49.8% KY Agriculture, forestry, fishing, and hunting 49.1% AR Manufacturing 48.3%
CT Professional and business services 49.8% CA Professional and business services 49.0% PA Wholesale and retail trade 48.3%
OH Leisure and hospitality 49.7% MT Leisure and hospitality 49.0% VA Manufacturing 48.3%
MO Transportation and utilities 49.7% OK Construction 49.0% KS Transportation and utilities 48.3%
NV Transportation and utilities 49.7% GA Professional and business services 48.9% ™ Professional and business services 48.3%
ME Wholesale and retail trade 49.6% ME Agriculture, forestry, fishing, and hunting 48.9% AL Public administration 48.2%
MT Public administration 49.6% NC Other services 48.9% NY Agriculture, forestry, fishing, and hunting 48.1%
OR Agriculture, forestry, fishing, and hunting 49.6% PA Information 48.9% WV Construction 48.1%
MI Leisure and hospitality 49.6% DC Other services 48.8% uT Public administration 48.1%
NM Public administration 49.6% AZ Wholesale and retail trade 48.8% X Other services 48.0%
CA Information 49.6% NC Leisure and hospitality 48.8% SC Professional and business services 48.0%
MN Public administration 49.5% ND Mining 48.8% co Manufacturing 47.9%
1A Leisure and hospitality 49.5% NY Professional and business services 48.8% co Professional and business services 47.9%
MD Information 49.5% KY Wholesale and retail trade 48.7% ™ Information 47.8%
PA Transportation and utilities 49.4% 1L Wholesale and retail trade 48.7% X Wholesale and retail trade 47.8%
MD Wholesale and retail trade 49.4% NV Financial activities 48.7% ND Financial activities 47.7%
ME Leisure and hospitality 49.4% ™ Transportation and utilities 48.7% FL Other services 47.7%
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State Industry Labor State Industry Labor State Industry Labor
Immobility Immobility Immobility
Score Score Score

AK Information 47.7% NJ Professional and business services 46.8% MN Professional and business services 45.7%
IN Wholesale and retail trade 47.7% NM Mining 46.8% X Manufacturing 45.6%
MA Wholesale and retail trade 47.7% uT Financial activities 46.8% WI Other services 45.6%
NE Transportation and utilities 47.7% WI Wholesale and retail trade 46.7% ND Manufacturing 45.6%
OR Professional and business services 47.6% MA Information 46.7% ™ Wholesale and retail trade 45.4%
HI Wholesale and retail trade 47.6% VT Agriculture, forestry, fishing, and hunting 46.7% AZ Professional and business services 45.4%
MT Financial activities 47.6% NE Manufacturing 46.5% CT Transportation and utilities 45.4%
wVv Transportation and utilities 47.6% OH Wholesale and retail trade 46.5% FL Manufacturing 45.4%
AR Public administration 47.6% NV Information 46.4% OK Manufacturing 45.4%
1A Financial activities 47.5% X Professional and business services 46.4% 1A Wholesale and retail trade 45.3%
NJ Transportation and utilities 47.5% OK Other services 46.4% 1A Professional and business services 45.3%
LA Wholesale and retail trade 47.5% KY Construction 46.4% FL Information 45.3%
PA Professional and business services 47.4% AL Other services 46.3% HI Manufacturing 45.3%
RI Professional and business services 47.4% 1A Other services 46.3% MA Other services 45.3%
MN Leisure and hospitality 47.3% NV Professional and business services 46.2% WV Financial activities 45.3%
NH Leisure and hospitality 47.3% CT Information 46.2% NH Wholesale and retail trade 452%
D Agriculture, forestry, fishing, and hunting 47.3% NC Transportation and utilities 46.0% AZ Transportation and utilities 452%
AR Leisure and hospitality 47.3% MI Professional and business services 46.0% KY Professional and business services 452%
MT Mining 47.2% MO Professional and business services 46.0% NH Information 452%
AK Agriculture, forestry, fishing, and hunting 47.2% WA Wholesale and retail trade 46.0% NJ Other services 452%
MN Wholesale and retail trade 47.2% MT Wholesale and retail trade 46.0% DE Other services 45.1%
VA Wholesale and retail trade 47.1% AL Information 45.9% VT Transportation and utilities 45.1%
co Transportation and utilities 47.1% GA Information 45.9% uT Wholesale and retail trade 45.1%
NV Public administration 47.1% LA Manufacturing 45.9% OK Wholesale and retail trade 45.0%
GA Wholesale and retail trade 47.1% NM Other services 45.8% NM Professional and business services 45.0%
D Professional and business services 47.1% OK Agriculture, forestry, fishing, and hunting 45.8% KS Leisure and hospitality 45.0%
AR Mining 47.1% uT Agriculture, forestry, fishing, and hunting 45.8% wY Public administration 45.0%
NJ Agriculture, forestry, fishing, and hunting 47.1% NM Wholesale and retail trade 45.8% WV Other services 45.0%
MI Other services 46.9% MT Transportation and utilities 45.8% ID Leisure and hospitality 44.9%
OR Wholesale and retail trade 46.9% ND Wholesale and retail trade 45.7% IN Leisure and hospitality 44.9%
MN Manufacturing 46.9% X Agriculture, forestry, fishing, and hunting 45.7% NY Information 44.9%
NY Manufacturing 46.8% OR Leisure and hospitality 45.7% WI Transportation and utilities 44.8%
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State Industry Labor State Industry Labor State Industry Labor
Immobility Immobility Immobility
Score Score Score

uT Professional and business services 44.7% MI Information 43.4% SC Agriculture, forestry, fishing, and hunting 42.3%
MT Agriculture, forestry, fishing, and hunting 44.6% VT Leisure and hospitality 43.4% X Information 42.3%
NJ Manufacturing 44.6% FL Agriculture, forestry, fishing, and hunting 43.3% 1L Information 42.2%
OR Other services 44.6% SD Financial activities 43.3% GA Other services 42.1%
AR Wholesale and retail trade 44.6% ID Transportation and utilities 43.3% MS Information 42.1%
MN Transportation and utilities 44.6% AL Agriculture, forestry, fishing, and hunting 43.2% AK Transportation and utilities 42.1%
MO Public administration 44.6% HI Agriculture, forestry, fishing, and hunting 43.2% NJ Information 42.0%
WV Manufacturing 44.5% RI Information 43.2% 1A Information 42.0%
MS Professional and business services 44.5% wY Construction 43.2% AR Financial activities 41.9%
wY Transportation and utilities 44.5% ID Wholesale and retail trade 43.1% AK Leisure and hospitality 41.8%
OK Professional and business services 44.5% AK Mining 43.1% NM Transportation and utilities 41.8%
wY Financial activities 44.4% WV Professional and business services 43.1% MS Agriculture, forestry, fishing, and hunting 41.7%
SD Construction 44.4% NH Professional and business services 43.0% MO Manufacturing 41.6%
MT Other services 44.2% 1A Transportation and utilities 43.0% NY Other services 41.6%
NC Professional and business services 44.2% MT Manufacturing 43.0% ND Public administration 41.6%
OK Information 44.2% OH Professional and business services 42.9% KS Other services 41.5%
X Mining 44.1% ID Public administration 42.9% PA Other services 41.5%
KS Wholesale and retail trade 44.1% MT Professional and business services 42.9% VT Other services 41.4%
VA Other services 44.0% RI Agriculture, forestry, fishing, and hunting 42.9% co Information 41.2%
KS Professional and business services 44.0% AZ Manufacturing 42.8% MO Other services 41.2%
MS Other services 44.0% WA Transportation and utilities 42.8% MN Other services 41.1%
OH Transportation and utilities 43.9% NE Wholesale and retail trade 42.7% uT Leisure and hospitality 41.1%
RI Other services 43.9% NE Leisure and hospitality 42.7% IN Other services 41.1%
NV Other services 43.9% MS Public administration 42.7% ND Professional and business services 41.1%
CcOo Wholesale and retail trade 43.8% KY Leisure and hospitality 42.7% DC Information 41.0%
OH Information 43.8% CT Other services 42.6% MD Manufacturing 41.0%
wY Leisure and hospitality 43.8% co Other services 42.6% MD Agriculture, forestry, fishing, and hunting 40.9%
AK Wholesale and retail trade 43.8% LA Professional and business services 42.5% WI Professional and business services 40.9%
AZ Other services 43.7% SD Wholesale and retail trade 42.5% KY Transportation and utilities 40.9%
AK Professional and business services 43.7% uT Other services 42.4% wY Wholesale and retail trade 40.9%
ND Transportation and utilities 43.6% KS Information 42.4% SD Public administration 40.8%
uT Transportation and utilities 43.5% SD Leisure and hospitality 42.3% ME Information 40.7%
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State Industry Labor State Industry Labor
Immobility Immobility
Score Score

VA Information 40.7% AR Other services 37.7%
ME Professional and business services 40.7% OR Information 37.7%
IN Professional and business services 40.6% HI Information 37.5%
MD Other services 40.6% NM Manufacturing 37.5%
WA Other services 40.6% AR Professional and business services 37.4%
NC Information 40.3% AK Manufacturing 37.3%
HI Other services 40.2% AZ Information 37.1%
NV Manufacturing 40.2% DC Manufacturing 37.1%
ME Other services 40.1% NC Agriculture, forestry, fishing, and hunting 37.1%
SD Professional and business services 40.1% VT Information 37.1%
Cco Mining 40.0% NE Other services 37.1%
CT Agriculture, forestry, fishing, and hunting 40.0% KS Mining 37.0%
MI Agriculture, forestry, fishing, and hunting 40.0% NE Professional and business services 36.8%
OH Other services 40.0% SD Other services 36.5%
PA Mining 40.0% ND Information 36.4%
L Other services 39.8% DE Agriculture, forestry, fishing, and hunting 36.0%
uT Manufacturing 39.8% AK Other services 35.4%
wY Professional and business services 39.6% wY Information 35.0%
AR Information 39.5% SD Information 34.9%
D Other services 39.5% wY Other services 34.7%
WI Information 39.1% NE Information 34.5%
ND Other services 39.1% uT Information 34.5%
VT Professional and business services 38.9% NM Information 34.1%
CA Mining 38.9% NH Agriculture, forestry, fishing, and hunting 34.0%
LA Other services 38.9% KY Information 33.3%
LA Agriculture, forestry, fishing, and hunting 38.6% WV Information 32.4%
MA Transportation and utilities 38.5% MA Agriculture, forestry, fishing, and hunting 31.6%
OH Mining 38.5% GA Agriculture, forestry, fishing, and hunting 31.4%
KY Other services 38.3% wY Manufacturing 30.5%
L Agriculture, forestry, fishing, and hunting 38.0% ID Information 30.0%
D Manufacturing 37.8% VA Agriculture, forestry, fishing, and hunting 27.8%
MO Information 37.8% MT Information 25.6%
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