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Abstract

The literature on imperfect competition in labor markets has ex-
panded rapidly in recent years. This article provides a guide to the field,
focusing on the firm-specific (“residual”) labor supply elasticity as the
definition of a firm’s labor market power. We present a general frame-
work showing how this elasticity nests the three widely studied sources
of monopsony power: search frictions, preference heterogeneity, and
employer concentration. We summarize the empirical estimates of the
elasticity of labor supply, highlighting sources of possible heterogene-
ity. We emphasize that it is difficult to infer elasticities from markdowns
(and vice versa) due to the diversity of firm wage-setting practices, il-
lustrating this point using the interaction between monopsony and ef-
ficiency wages. We discuss how policy issues in antitrust, labor market
regulation, immigration, and macroeconomics interact with monop-
sony and conclude by listing several areas for future research.

*We thank Marco Badilla, Alex Forlenza, James Hickman, Kyle Neary, and Sebastian
Puerta for outstanding research assistance. We thank several anonymous referees, partic-
ipants at the 2024 CEPR Labour Economics Symposium, Emma Du Puy, Steven Durlauf,
Joseph Howley, Gina Markov, David Romer, Todd Sorensen, Isaac Sorkin, and Pietro Tebaldi
for useful comments.
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1. Introduction

Labor economists have long debated whether (and which) labor markets are
best described by perfect competition or by models in which firms have la-
bor market power. In this article, we define labor market monopsony power
as a finite, firm-specific labor supply elasticity, denoted 7. In a perfectly
competitive labor market, each firm faces a flat labor supply curve at the
prevailing market wage, so 7 is infinite. In an imperfectly competitive mar-
ket, firms face upward-sloping labor supply curves, so 7 is finite. When 7
is finite, a firm that wants to recruit or retain more workers must raise the
wage.

The firm-specific labor supply elasticity answers a simple question: how
much would a firm’s employment (L) change if it changed its own wage (w),

holding everything else constant? Formally,

__0OloglL
= dlogw

Researchers often call this elasticity the residual or firm-specific elasticity.
For example, a residual labor supply elasticity of 2 suggests that if a firm
cut wages by 10%, it would lose 20% of its workforce. By our definition, a
firm has no monopsony power if it faces a flat (infinitely elastic) labor sup-

ply curve. A firm has meaningful monopsony power if 7 is relatively small



(for example, below 10).

This definition contrasts with other interpretations of the word monop-
sony. A literal translation of the word—coined in 1933 when Joan Robinson
published “The Economics of Imperfect Competition”—from ancient Greek
would be mono opsonein, a “single buyer of fish relish”.! The emphasis on
the mono has led some past scholars to define monopsony as a scenario in
which there is a single employer (or, in the case of oligopsony, a few large
employers). But firms may have power over their workers even if there are
many other employers in the market; conversely, even a very large employer
may have little market power if workers view other jobs as close substitutes.
For this reason, the modern literature typically defines monopsony power
in terms of the firm-specific elasticity, rather than the number of employ-
ers. Robinson herself emphasizes this definition, noting that exploitation
arises because the supply of labor is “imperfectly elastic to the unit of con-
trol” (Robinson, 1933).2

Defining monopsony power as a finite  means that we treat power as
a feature of the firm’'s economic environment rather than an endogenous
outcome of firm conduct, such as the wage markdown (the percentage gap
between productivity and the wage). This definition allows us to distinguish

between the existence of monopsony power and its exercise. As we highlight

1See Thornton (2004) for more on the etymology. As a coincidence, the opsonein "buying
provisions/fish relish” that Hallward gave Robinson for monopsony could have been in-
stead opsonion as "soldier’s pay”, as used by Polybius (1889). This would have been a more
apt, if counterfactual, origin, as militaries are often classic monopsonies (Asch and Heaton,
2008). More broadly, the Greek New Testament uses opsonia as “wages” in the context of “the
wages of sin are death” in Romans 6:23 (Scripture4All Foundation, 2010). A time-traveling
ancient Grecian would not be surprised to find monopsony as a term for employer wage-
setting.

2Manning’s 2003 book also emphasizes the firm-specific labor supply elasticity. Chapter
one opens with “What happens if an employer cuts the wage it pays its workers by one cent?
Much of labor economics is built on the assumption that all existing workers immediately
leave the firm as that is the implication of the assumption of perfect competition in the
labor market... The labor supply curve facing the firm is infinitely elastic.” (page 1, Manning
2003).



throughout this review, monopsony power can remain latent (and not affect
the wages that a firm offers) for a variety of reasons. For instance, a firm fac-
ing a finite  may be subject to a binding minimum wage that leads it to pay
workers their full marginal revenue product. In this case, policy constrains
the exercise of monopsony power, but monopsony power exists because a
wage cut would not result in the immediate loss of all workers. If the pol-
icy constraint were removed, the firm might exert its power to lower wages.
The residual labor supply elasticity is a causal parameter: it describes how a
firm’s employment would respond to a change in its own wage, holding all
else constant.

What does a finite  imply for wages? Most canonical treatments of monop-
sony pair upward-sloping labor supply curves with wage posting (Boal et al.,
1997; Manning, 2003). This leads firms to optimally trade off employment
and payroll costs, and to choose wages below marginal revenue product and
employment below the competitive level. We depict this in Panel A of Figure
1; Panel B generalizes the simplest model to a setting with multiple employ-
ers; the extent to which workers are diverted to alternative firms captures
the intensity of competition.

The basic monopsony model implies a simple wage-setting rule: firms
should pay wages that are “marked down” from workers’ marginal revenue
product by an amount which depends on . Consider a profit-maximizing
human resources (HR) manager who needs to set wages for front-line work-
ers. The manager could estimate 7 by experimentally varying wages and by
regressing log employment in each treatment group on the randomly as-
signed log wage. The coefficient on log wages would identify .3 If labor sup-
ply were the only constraint and wages the sole instrument for influencing

employment, the optimal wage would satisfy the familiar Lerner rule where

$Many MBA programs teach analogous experiments to estimate price elasticities.
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Figure 1: Market Power in the Labor Market
Notes: Panel (a) illustrates the classic monopsony case, where the firm is constrained only by its upward-sloping
labor supply: workers choose between nonemployment and employment at that firm. Panel (b) introduces
competition across firms: among workers willing to accept a given wage, some instead choose jobs at alternative
employers that they value more. The share of workers who are diverted to other firms captures the intensity of
competition, which is shaped by search frictions and the degree of job differentiation. In both panels, L* denotes
the employment associated with perfect competition and L™ denotes the employment the firm chooses. The

firm-specific labor supply and market labor supply curves are not drawn on the same scale; the former represents
the employment share at firm j, while the latter represents aggregate labor supply across all firms.

we use MRPL to denote the marginal revenue product of labor,

w™ = —_MRPL. 1)
1+n

The magnitude of 7 for a typical firm is a central empirical question.

A large body of empirical work has sought to assess how much monop-
sony power firms have. As Figure 2 shows, this literature has exploded in
recent years. Since its inception, the monopsony literature has undergone
several booms and busts. When Joan Robinson published “The Economics
of Imperfect Competition” in 1933, there was an initial surge of interest. By
the mid-20th century, research on the topic had waned. Monopsony power
was often regarded as a theoretical curiosity or as something confined to
particular labor markets. Interest began to revive following the surprising

lack of disemployment effects of minimum wages found in Card and Krueger



(1995a) and, since the mid-1990s, there have been several surveys, including
the 1997 JEL review by Boal et al. (1997), as well as Alan Manning’s influential
book (2003) and his chapter in the Handbook of Labor Economics (2011).

In 2010, the Journal of Labor Economics published papers from a confer-
ence on labor market monopsony (Ashenfelter et al., 2010), curating what
was, at the time, a sparse literature. By the time the conference was re-
peated in 2018, the literature on imperfect competition in labor markets
had ballooned, not just in labor economics, but also in law and economics,
macroeconomics, international trade, and industrial organization. The re-
cent explosion of papers on monopsony reflects—among many factors—the
growing availability of administrative matched worker-firm data and the de-
creasing cost of experimental interventions in real labor markets.

Section 2 presents a unifying framework that nests the leading sources of
monopsony power: firm size or concentration, heterogeneity in worker pref-
erences over jobs, and search frictions. We use a discrete-choice model with
consideration sets in which workers evaluate only a subset of available jobs
and jobs within a set are imperfect substitutes. Within this framework, the
firm-specific labor supply elasticity captures the effects of the three central
mechanisms.

Section 3 summarizes the evidence on 7 for firms across a wide variety
of geographies and industries. Most estimates place n between 1 and 4,
with a median around 2, confirming that monopsony power is widespread
and economically meaningful. We organize the review around the differ-
ent approaches to estimating the firm-specific labor supply elasticity, and
we discuss how heterogeneity in existing estimates may reflect differences
in methodological approaches or true heterogeneity. Echoing our point that
n may not be the only constraint on firms’ wage-setting, we find that esti-
mates derived from production functions or methods relying on firm de-

mand shocks tend to be larger than estimates based on experimental and



Figure 2: Research on Monopsony
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Note: The black line in this figure plots the number of citations (left y-axis) to papers with the words “monopsony”
or “monopsonist” in the title or abstract by year. The gray and blue lines plot the number of papers and National
Bureau of Economic Research working papers by year (right y-axis). Data on the number of NBER working papers
come from NBER. Data on the number of papers with the words “monopsony” or “monopsonist” in the abstract
and data on the number of citations to these papers come from Dimensions.ai, an online aggregator of research
data which provides information on both the number of publications each year and the number of times that
publications have been cited by other publications in the Dimensions.ai database. Data from NBER were obtained

on July 27, 2023 and data from Dimensions.ai were obtained on April 1, 2025.



quasi-experimental wage variation. Much of the recent literature uses quasi-
experimental variation and an instrumental variable (IV) approach to esti-
mating 1. These approaches rely on assumptions about employers being
constrained only by the residual labor supply elasticity. For example, IV
estimates based on how employment and wages respond to product de-
mand shocks are larger than estimates from experiments or IV estimates
from wage shocks, suggesting that firms may face other constraints in wage-
setting, and/or adjust on other margins, like amenities and recruitment ef-
fort, besides wages alone.

Section 4 turns from the measurement of monopsony power to its con-
sequences for wage-setting. Recall that our HR manager’s optimal wage sat-
isfies the Lerner rule only if labor supply is her sole constraint and the wage
is her only instrument. In practice, she may also face mandated wage floors,
workers whose effort responds to pay, and instruments beyond wages—any
of which can cause wages to diverge from the Lerner prediction. We de-
velop a “monergony” model—a setting in which both the firm-specific labor
supply elasticity n and the effort elasticity of wages are finite—that combines
monopsony (Manning, 1995) with efficiency wages (Shapiro and Stiglitz, 1984;
Bowles, 1985).# In this environment, efficiency wage forces can either atten-
uate or amplify monopsony distortions, even when 7 is unchanged. We also
consider the role of fairness norms, non-wage amenities, strategic interac-
tions among employers, and wage bargaining. As we discuss below, allowing
these additional constraints may help resolve some empirical puzzles, for
example the potential discrepancy between low residual labor-supply elas-
ticities and the labor share of income.

Section 5 discusses policy domains where monopsony has been relevant.

“Monergony is a rough translation of “a state of single work”, derived from “mono” (sin-
gle) plus “erg-" (work/effort). We thank Professor Brooke Hawkins for discussing the classi-
cal Greek morphology with us. The full model is detailed in Appendix Section A.3.
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Section 6 concludes with directions for future research. We emphasize that
the evolution of monopsony power over time, the prevalence of collusion,
and the details of firm wage-setting are topics that have not received enough
attention.

We join a number of recent and contemporaneous surveys of monop-
sony and wage-setting (Langella and Manning, 2021; Manning, 2021; Ashen-
felter et al., 2022; Azar and Marinescu, 2025; Kline, 2025). While these re-
views address parts of this terrain, we place particular emphasis on the resid-
ual labor supply elasticity. Because 7 is defined directly from firms’ em-
ployment responses to wage changes, it does not depend on any particular
source of imperfect competition or assumption about how firms set wages.
Our framework shows how the three most common sources of monopsony
power in the literature—firm size or concentration, heterogeneity in work-
ers’ preferences over jobs, and search frictions—can influence . We also

clarify when and how that power translates into wage-setting.

2. The Sources of Monopsony Power

We open the review with a simple framework which builds on recent work in
the monopsony and discrete choice literatures and which illustrates differ-
ent channels through which monopsony power can emerge (Cattaneo et al.,
2020; Abaluck and Adams-Prassl, 2021).°> We show that this framework both

nests the three classic channels through which employer monopsony power

SA rapidly growing literature in industrial organization, behavioral economics, and
quantitative marketing studies random utility models with limited consideration sets (see
Honka et al. 2019 for a survey and Barseghyan et al. 2021 for partial identification results
and an application to estimating risk preferences). To our knowledge, this approach has
not been embraced by labor economists, though it naturally integrates diverse sources of
monopsony power. The idea that individuals do not consider all available options is not
new. Herbert Simon writes, in his classic article on bounded rationality, “The organism may
make its choice within a set of alternatives more limited than the whole range objectively
available to it” (Simon, 1955, p. 102).
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arises—employer size, idiosyncratic job valuations, and search frictions—
and captures additional forces which may influence the residual labor sup-

ply elasticity.

2.1 Setup

Suppose worker i obtains flow utility V/ (w;) = U(w;) + ¢, from working at
firm j, where w; is the wage posted by firm j and ¢;; is worker ’s idiosyncratic
preference for firm j. We assume that ¢;; comes from a continuous distribu-
tion and is independently and identically distributed across firms and work-
ers. We use j = 0 to denote the option of nonemployment. A non-working
individual obtains the value V;° = U(};) + €, from nonemployment where
b; is nonemployment income, including the monetary value of leisure asso-
ciated with nonemployment, and ¢;, is independently drawn from the same
distribution as the firm-specific taste shocks.

Workers are only aware of a subset of the jobs in the economy, those
in their consideration set, S;, which always includes nonemployment. This
consideration set is a random variable that is independent of a worker’s id-
iosyncratic preferences. The probability that a worker chooses firm j de-
pends on (1) the probability that firm j is in their consideration set, (2) the
probability that, of all the jobs in their consideration set S;, they choose firm
Jj, and (3) the probability that j is also preferred to nonemployment.

The probability that worker 7 prefers firm j over other firms £ # j (includ-

ing nonemployment) is given by:

P[i chooses j|lw;, w_;, S;, b;] =P (j = {arg max Vf(“’k)]) 2)
cd

where w_; is a vector of wages offered by firms other than j. We assume that
idiosyncratic tastes of workers for jobs are independent across firms, and

that the inclusion of j in i’s consideration set is independent of idiosyncratic
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tastes, other firms’ wages, and outside options. We show in Appendix A that
under these independence assumptions, once we condition on any idiosyn-
cratic taste ¢;; of worker i for firm j, the choice probability is the product of
three independent terms: (1) the probability firm j is in a worker’s consid-
eration set, (2) the probability j is preferred to other firms in the set (condi-
tional on j being in the set), and (3) the probability j is better than nonem-
ployment. Worker i’s unconditional labor supply to firm j is obtained by

integrating over ¢;;, and its elasticity decomposes accordingly:

o Consideration
My = U +
Elasticity Due to Increased Consideration
D keS\{j} k>0 Mijk + 1i0 3)
( €Si\{j}.k> > \
Cross-employer labor Market-level elasticity
supply elasticity of labor supply

Equation 3 is the elasticity of worker i’s unconditional labor supply s;;
with respect to w;; we derive it formally under the logit-log specialization in
Appendix A.1. The decomposition suggests a few points. First, each worker
is more elastic to the firm than to the market, except when there are no other
competing employers (i.e., the classic monopsony case where the firm is the
market). Second, holding other firms’ behavior constant, the presence of
an additional firm £ in a worker’s consideration set will tend to make that
worker more elastic. Finally, the elasticity of consideration, 7{ersideration, jg
positive whenever an increase in w, (all else constant) increases the proba-
bility that firm j is in the worker’s consideration set. Random search models
assume that this elasticity is zero; this elasticity is only non-zero under some
form of directed search (Wright et al., 2021).°

6Many models of directed search predict that this elasticity is positive. This implies that
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While Equation 3 provides a decomposition of the elasticity of labor sup-
ply of worker i to firm j, this may differ from the overall residual labor supply
elasticity to firm j if workers are heterogeneous. Consider the perspective of
a firm offering w;, facing a distribution of workers who vary in their con-
sideration sets (5;), idiosyncratic taste for firm j (¢;;), and reservation util-
ity (V). If the firm cannot wage discriminate across workers, the elasticity
of labor supply facing firm j, which we denote 7;, is a weighted average of
the worker-specific elasticities 7;; in Equation 3. As shown in Appendix A.1,
under some simplifying assumptions, we can obtain an expression for the

firm-level elasticity of the form:

0 = 77jansideranon n Z N3k + Tjo- )
k£j,k>0

Each elasticity in equation 4 measures how the probability of firm j be-
ing chosen (or being included in the choice set) responds to the wage it offers
(w;), given the wages offered by other firms (w_;) and given the identities of
the other firms in the consideration set.” The elasticity n§orsideration captures
how w; affects the firm’s inclusion in the consideration set; 7, captures how
w; affects the share of workers that choose firm j over firm k; and 7, is the
market-level labor supply elasticity that measures how a change in firm j’s
wage changes the share of workers choosing employment over nonemploy-
ment.? Of course, because these elasticities are functions of the wage level
and the underlying distribution of outside options, they are not necessarily

constant.

workers who can change their consideration sets in response to firm-specific changes in
wages will be more elastic to the firm than those who cannot (Caldwell et al., 2025).

“In a more general model, changes in w; may affect both whether firm j is in the consid-
eration set, and whether other firms are included in the set.

8t is important to note that the residual labor supply elasticity as defined here refers
to how the employment probability responds to a change in wage, w; holding other firms’
behavior constant. In other words, it does not capture equilibrium effects that may occur
in response to such a change in w;.
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The fact that n); captures both the cross- and within-worker heterogeneity
in outside options, as well as whether they are due to search frictions, job dif-
ferentiation, or the number of employers, makes it a good definition of em-
ployer monopsony power. While the relative importance of these forces in
different settings remains an open question, Dube et al. (2022) and Caldwell
et al. (2025) suggest job differentiation, i.e., variation in non-wage attributes
over which workers have heterogeneous preferences, is likely the dominant

source of employer monopsony power.

2.2 Sources of Firm Monopsony Power

This framework nests the three workhorse models of monopsony.?

Monopsony and Concentration. First, with neither preference heterogene-
ity nor information frictions, the model nests classic models of monopsony
and oligopsony (Robinson, 1933). When there are no other firms, a firm
will face an upward-sloping labor supply curve if there is heterogeneity in
workers’ nonemployment options (which leads to an upward-sloping mar-
ket supply curve). This heterogeneity in b; could arise from a variety of chan-
nels, including differences in the value of leisure, home production, or mi-
gration.

With a single firm j and NV workers, with a CDF of unemployment bene-
fits given by F,(-), the share of labor supply to ; would be given by the aggre-

gate extensive margin labor supply function where the probability a worker

9Sources of ex post monopsony not discussed in this review include anchoring of beliefs
at the current wage (Jager et al., 2024), firm-specific human capital (Parsons 1972 provides
a classic reference, see Bils et al. (2025) for a recent application), and adverse selection in
the secondary labor market, as in Acemoglu and Pischke (1998) (with intriguing audit-study
evidence in Figure 2 of Kroft et al. 2013 showing that resumes from the already employed
have a callback penalty relative to recently unemployed). These have not been as widely
used, but are potentially important directions for future research.
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chooses to work for firm j (given the wage it offers) is:

P(jlw;) =

The approximation follows because we are assuming a large number of work-
ers N. Note that we now assume that a worker’s consideration set always
includes this firm and that there are no idiosyncratic taste shocks. Going
beyond a single firm, there is scope for imperfect competition in a market
with a small number of firms, even if there are no search frictions or prefer-
ence heterogeneity. If capacity-constrained firms compete with each other
for labor by setting wages, the outcomes mirror those of a typical Cournot
model (Kreps and Scheinkman, 1983). If there is an aggregate labor supply
curve with elasticity 7, and heterogeneous firms j, each with employment
share s;, it is well known that each firm’s residual labor supply elasticity at
Cournot equilibrium can be written as n; = °. This model has been exten-

J
sively discussed, and criticized, in industrial organization (Berry et al., 2019).

Preference Heterogeneity. To recover the basic model based on prefer-
ence heterogeneity, we assume that there are many firms, that workers have
homogeneous nonemployment options, which we normalize to zero (V° =
0 Vi), and that each worker’s consideration set includes all firms. As we dis-
cussed above and show in Appendix A, if workers have idiosyncratic match-
specific type-1 extreme value utility shocks with scale parameter o and V;(w,)
Blog(w;) + €;, then the setup collapses to a standard constant elasticity of
substitution (CES) utility function. When the number of options, ./ , is large,
this model delivers an approximately constant labor supply elasticity once

we condition on and integrate over the distribution of ¢;;.!° The probabil-

19The approximation arises because w] appears in both the numerator and denominator.
This is a standard approximation when the number of firms is large, but is inappropriate for
studying strategic interactions.
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ity a worker chooses firm j, given the wages offered by this firm (w;) and all
other firms (w_;) is:
n

w,
~ Cuw.

P(jlw;, w_;) = m ;
S

This constant elasticity formulation is tractable and has been used in
many parallel analyses on the demand side in fields like macroeconomics,
trade, and industrial organization. As Lamadon et al. (2022) show, it is also
easy to augment the standard model with firm-specific amenities ();, each
of which is log-additive with wages w; and valued equally by all workers, so
the probability of a worker choosing j, given the wages and amenities of j

and the wages (and amenities) of all other firms becomes:

‘ w]Q;
P(J|wj>W—j) = ZJ—?U;ZQk
keJ

As Berger et al. (2022) show, it is possible to augment the model so that
firms have monopsony power due to both preference heterogeneity and size
within a market %k, where ) denotes the cross-market elasticity of substi-
tution from a nested CES supply function. Using s; to denote the payroll
market share of firm j within market %, the firm-specific labor supply curve

l; = P(jlw;, w_;) is the share of labor employed by j:

log(l;) = [%(1 —s;) + <%>sj} : log(w;) + Constant.

This labor supply function has the intuitive property that so long as ¢ <
n (across-market elasticities are less than cross-firm elasticities), the labor
supply elasticity is decreasing in a firm’s share of payroll. When s; = 0 this
reduces to monopsonistic competition with no strategic interactions, with
a labor supply elasticity ; when s; = 1 this reduces to a single monopson-

ist in each labor market facing a market-level labor supply with elasticity .
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Berger et al. (2022) also show that this firm-level labor supply function yields
a Cournot-like microfoundation for the use of payroll-based HHI as a mea-

sure of labor market concentration.

Search Frictions. Finally, without preference heterogeneity, but with the
addition of search frictions, the model generates a standard static search
model (Mortensen, 2003). To see this, suppose that workers’ consideration
sets are generated by firms, which send messages to random subsets of work-
ers (see Chapter 1 in Mortensen, 2003). Workers choose their best option
from the set of firms from which they received messages. If each firm’s of-
fer has an independent and identical chance of being seen by workers, the
probability of a worker seeing a particular set of firms is only a function
of the size of the set. Using |S| to denote the size of the set and ¢ to de-
note the offer arrival rate, this probability is: P(S) = ¢°l(1 — ¢)’~%]; the
probability a worker receives |S| offers (from any set of firms of size |S]) is
()1 —q)75.

If there are J firms that each randomly send a message to one of N work-
ers, and both J and N are large, the number of offers a worker receives can
be approximated by a Poisson distribution with parameter A = J/N. The
probability a worker with an offer from firm j chooses firm j depends on
the probability that firm j has the highest offer. This leads to the following

firm-specific supply curve:

, > SATexp(—A) AM1—Flw.
P(j|w;, F(w)) = ZF(“’J’) = A(1=F(w;)) (5)
=0
This is a standard static search model which has a unique mixed-strategy
equilibrium wage distribution, F'(w;), as in Mortensen (2003). An endoge-
nous closed-form solution for F' can be obtained using the fact that all firms

make identical profits for every wage with positive support in F' together
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with F(b) = 0.

Dynamic Considerations. The basic version of our model does not differ-
entiate between changes in employment that arise due to changes in the
number of workers joining a firm (recruits) or changes in the number of
workers leaving a firm (separations). Many empirical papers measure monop-
sony power by measuring the impact of a wage change on separations, rather
than employment. This focus arises naturally because separation decisions
are more readily observable in worker-level data: researchers can identify
when an individual worker leaves a firm in response to wage conditions,
whereas the overall employment response also depends on recruitment from
the external market. A natural concern is that a change in wages may also
change the composition of firm applicants or a firm’s recruiting standards;
these concerns can be difficult to rule out.

Empirical papers which estimate the separation elasticity then approxi-
mate the overall firm-specific labor supply elasticity by doubling the abso-
lute value of the separation elasticity. This doubling holds in steady state,
when firms are not growing or shrinking, if a number of other assumptions
are met, including that the elasticities are constant (Manning, 2003).

In Appendix Section A.2, we outline how a dynamic, continuous version
of the consideration set approach nests the canonical Burdett and Mortensen
(1998) model, and show how the separation elasticity relates to the residual
labor supply elasticity.!! We also show how the model accommodates the
hybrid Bloesch et al. (2026) approach that combines random utility shocks

with search.!? In these models, the offer arrival rate shapes the elasticity of

1The key idea is that in a dynamic search model, an employed worker’s effective consid-
eration set at any moment consists of their current employer plus—with probability propor-
tional to the offer arrival rate A—one randomly drawn outside firm. This is a consideration
set of size two with deterministic choice (take the higher wage), which is the limit of the
discrete choice framework as the idiosyncratic preference variance vanishes.

2In that approach, consideration sets remain of size two (as in search), but work-
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labor supply facing the firm by influencing how quickly incumbent workers’

consideration sets include another firm.!3

2.3 Consideration Sets

An advantage of the consideration set approach is that it allows a large set
of factors to influence the firms workers consider (or receive offers from).!*
It also illustrates how heterogeneity in consideration (and in the responsive-
ness of consideration to the wage, as captured by 5{°*"*">") may give firms
market power.

Consideration sets may capture the fact that social networks, including
family and friends, are important channels for obtaining information about
jobs (Granovetter, 1973; Montgomery, 1991; Granovetter, 1995; Bayer et al.,
2008; Glitz, 2017; Hensvik and Skans, 2016). Caldwell and Harmon (2019)
show that, when a worker’s former coworkers are at firms that are growing
more, this improves the outside options of the worker, increasing wages and
quit rates. Given the large literature which documents homophily (the ten-
dency for people to form social ties with people who are similar to them-
selves), it seems plausible that such channels could lead firms to have more
monopsony power over some groups of workers than others (Black, 1995;
Topa, 2011).1°

Several papers have documented racial differences in call-back rates; con-

ers choose probabilistically between their current firm and the outside offer—yielding a
constant-elasticity labor supply function that combines the tractability of random utility
with the dynamic structure of search.

13In standard directed search models, workers’ application decisions trade off the proba-
bility of getting a job at a higher wage firm with the value of obtaining that job (Moen, 1997;
Wright et al., 2021). There is empirical work documenting a positive link between consider-
ation (as measured by clicks on applications) and wages (Belot et al., 2022).

14While closed form implementations of consideration set models do not yield very gen-
eral function forms, it is easy to obtain numerical results in quantitative applications.

15This idea is captured in a reduced form way by Black (1995), who documented how race-
specific differences in arrival rates due to the presence of discriminatory employers could
yield a racial wage gap, even at non-discriminatory employers.



20

sideration sets provide a natural way to incorporate between-group differ-
ences in offer arrival rates without relying on between-group differences in
worker preferences (Bertrand and Mullainathan, 2004; Kline et al., 2022). For
instance, if some managers discriminate and are less likely to call back Black
applicants than white applicants, Black applicants can have smaller consid-
eration sets even if all workers have the same preferences.

Consideration sets also allow cognitive frictions (limitations in workers’
ability or willingness to process information) to influence workers’ search
behavior. These cognitive frictions arise because it is costly to evaluate job
opportunities. Behavioral economists have already integrated the literature
on rational inattention with the literature on consideration sets, showing
how attention costs or limits to cognitive processing can lead to biased choices
within the set of alternatives considered (Caplin et al., 2019).!® One promis-
ing area for future research is to integrate these cognitive and informational
constraints more explicitly into labor market models and examine whether
(and to what extent) these constraints shape workers’ search behavior and
preferences.!’

We expect that the consideration set approach will see more widespread
use, both because it naturally embeds the factors discussed above and be-
cause online job platforms and application data facilitate measurement—
and even experimental manipulation—of consideration sets.'® A compelling

recent example is Roussille and Scuderi (2026), who test models of con-

l6Rational inattention also provides an alternative micro-foundation for multinomial
logit and constant elasticity choice probabilities, as shown by Matejka and McKay (2015).
Fosgerau et al. (2020) show that any additive random utility model is representable as a ra-
tional inattention model. Mackowiak et al. (2023) review this literature.

170One example of how this could be done comes from Jager et al. (2024), who consider a
monopsony model akin to the Salop and Stiglitz (1977) model of “bargains” and “ripoffs”,
in which firms set wages anticipating a mix of sophisticated and naive workers. They show
that a firm’s markdown is increasing in the share of naive workers.

18This parallels a literature estimating models of product demand using online search
data (Santos et al., 2012).
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duct and wage discrimination on an online platform where they can see the
choice sets of workers and the bids of firms. Online platforms and other
technological changes in job matching may also allow search with recall (ei-
ther sequential or simultaneous search as in Honka and Chintagunta (2017)),
which generates different consideration sets from the more standard no-
recall case. Dube et al. (2020) provide an example of where online job plat-
forms can be used to manipulate workers’ consideration sets. They use data
from a “honeypot” design on Amazon Mechanical Turk (“MTurk”), where
each worker is randomized into job offers with experimentally determined
wages that only they can see on the platform.!®

In sum, a variety of mechanisms generate finite firm-specific labor sup-
ply elasticities. While the three channels highlighted here are conceptually
distinct, they often operate simultaneously in practice, and the relative im-

portance of each is ultimately an empirical question.

3. Estimates of Monopsony Power

The framework in Section 2 showed how concentration, preference hetero-
geneity, and search frictions can each generate a finite firm-specific labor
supply elasticity. A natural next question is: how large is 7 in practice?

Over the past several decades, a large literature has confirmed that the
residual labor supply elasticity is finite, and potentially quite small. This
literature has used a variety of approaches—ranging from experimental to
structural—to estimate 7. In this section, we summarize this evidence. While
one emphasis of this review is that 7 is distinct from firm conduct (for rea-

sons we discuss in Sections 4 and 5), we include a broad range of studies that

YIn industrial organization, authors have used “capacity constrained” firms as shifters
for consideration sets that are orthogonal to tastes (Agarwal and Somaini, 2025). The anal-
ogy would be employers who are labor demand constrained, and are thus not hiring even
though they are in the market.
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Table 1: Mean, Median, and Standard Deviation of Estimates By Estimation
Strategy

Estimation Strategy Average Std. Dev. Median N
Calibrated model 2.19 1.14 1.73 5
Experimental 1.96 1.64 213 7
Non-Experimental 1.67 1.17 1.48 26
Production Function 3.02 2.41 2.23 6
Quasi-experimental demand shock 414 1.70 3.87 9
Quasi-experimental wage-shock 2.04 2.63 1.42 16

Note: This table summarizes the estimates across studies. The list of included studies is provided in Appendix B.

report estimates of .

3.1 Empirical Estimates of

We assemble a list of 73 studies by starting with a previous meta-analysis
(Sokolova and Sorensen, 2021), which we supplement with papers from our
own review of the literature.?’ The full list is available in Appendix B.1. We
classify studies according to the approach they take: (1) experimental, (2)
quasi-experimental wage-shock, (3) quasi-experimental demand shock, (4)
production function, (5) empirical calibration, or (6) non-experimental.

Figure 3 summarizes the literature to date by plotting the central esti-
mate from each of the studies. A first takeaway is that, despite substantial
heterogeneity, estimates are relatively small: the majority are below 6, with a
handful of outliers (see Appendix B.2). As reported in Figure 3, the mean es-
timate is 3.0 and the median is 1.9, consistent with meaningful monopsony
power in most settings studied. The natural next question is what drives the
heterogeneity across estimates.

One obvious potential explanation is labor market heterogeneity: the pa-

20We remove 3 studies from the Sokolova and Sorensen (2021) list that estimate separa-
tion elasticities using variation in statutory minimum wages, as these are not firm-specific
wage shocks.
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Figure 3: Empirical Firm-Specific Labor Supply Elasticities 7
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pers summarized in Figure 3 cover a variety of countries, segments of the
labor market (low-wage vs. high-wage), and firms. Market factors such as
the number of firms or the extent of information frictions could influence
the residual labor supply elasticity. Even within a labor market, firms may
differ in the amount of market power that they have, depending on their
position in the wage (or job value) distribution. For example, in the theoret-
ical framework with search frictions, a firm initially offering a very low wage
would have a higher separation rate than a firm towards the upper end of
the distribution; Bassier et al. (2022) provide some evidence consistent with
this: separation rates are higher at lower-wage firms.

Another potential explanation is heterogeneity in the time horizons used
in each study. If it takes time for workers to move between firms, there may
be differences in the short- and long-run residual labor supply elasticities.
Bassier and Manning (2025) show that the short-run elasticity is equal to the
quit rate times the long-run elasticity, with the long-run elasticity (in the 4-6
range) being more than three times the short-run elasticity (in the 1-2 range)
in their context. One potential explanation for the fact that experimental
studies tend to yield smaller estimates than quasi-experimental approaches
(Table 1) is that these studies tend to rely on shorter time horizons.

But beyond these well-understood sources of heterogeneity, there is a ba-
sic concern about identification. One way to read the range of estimates is
that specification error and omitted-variables bias may be substantial, mak-
ing plausibly exogenous variation in firm-level wages crucial. !

By this light, the “gold standard” evidence would come from a series of
randomized experiments across a variety of jobs, where the researcher (or

employer) randomizes wages and ensures that other factors (including ameni-

21For example, Sokolova and Sorensen (2021) document that researchers typically ob-
tain very different estimates of the residual labor supply elasticity depending on whether
their dependent variable is employment (the typical, “forward” regression) or wages (the
“reverse” regression).
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ties, recruitment effort, and hiring selectivity) do not change during the course
of the experiment.?? It is not surprising that these experiments are few and
far between. Employers may resist efforts to randomize wages due to ad-
ministrative constraints or perceptions about unfairness. Even if there is
sign-off from top-level managers, a researcher has to ensure that lower-level
managers do not endogenously respond by changing non-wage benefits, re-
cruitment effort, or hiring standards to ensure a given level of hiring despite
the wage change. These concerns must be addressed and ruled out through

the design of the experiment.

3.2 Estimates Using Experimental Variation in Wages

Given the requirements involved in running a credible experiment, it is not
surprising that few researchers have employed this strategy and that existing
RCTs have been conducted in somewhat idiosyncratic labor markets. Dal B6
et al. (2013) analyze a recruitment experiment conducted by the Mexican
federal government’s Regional Development Program (RDP) which arguably
provides the cleanest and most comprehensive example of estimating firm
monopsony power. The authors examine the effect of offered wages on both
the applicant pool and the rate at which selected candidates accepted of-
fers. Combining both margins, the authors compute a residual labor supply
elasticity of 2.15. The joint randomization of offers and wages and the tim-
ing of the wage announcements guard against the concern of endogenous
recruitment effort.

Other experimental estimates come from gig-worker platforms. These

22The ideal time horizon will depend on the contextéa firm considering a temporary wage
cut faces the short-run elasticity, while a permanent merger is better evaluated against the
long-run elasticity. However, over longer horizons, competing firms may adjust their own
wages, making it harder to satisfy the requirement that other firms’ behavior is held con-
stant. As we note below, survey experiments offer one way to sidestep this difficulty, as
researchers can randomize the time frame of hypothetical job choices without triggering
equilibrium responses from competitors.
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papers have found, somewhat surprisingly, that even in these markets firms
have significant monopsony power. Dube et al. (2020) use an experimen-
tal design to measure market power in the crowd-sourcing platform, Ama-
zon Mechanical Turk (or MTurk). The authors posted a total of 5,500 unique
image-tagging tasks on MTurk. Workers who completed the screening task
could choose whether to complete an additional set of classification tasks for
a pay rate which was randomized between $0.05 and $0.15 per image. While
workers offered higher rates were more likely to accept the offer, the implied
residual labor supply elasticity was only around 0.1. Caldwell and Oehlsen
(2023) undertake a set of similar experiments in conjunction with Uber, in
which drivers—some of whom could drive for Lyft—were given the oppor-
tunity to drive for one week with 10-50% higher earnings per trip. These
experiments revealed that drivers who had the opportunity to drive for Lyft
were significantly more elastic to Uber. The authors’ central estimate of the
quit elasticity (around -2) suggests a sizable amount of labor market power

in this market.

3.3 Stated Preference and Survey Experiments

While field experiments provide high-stakes evidence of monopsony power,
the logistical and ethical hurdles of wage randomization often limit their
scope. Reflecting a broader trend in economics toward the use of primary
data and “stated-preference” experiments, a growing literature instead uses
survey methods—most notably conjoint analysis—to estimate firm-specific
labor supply elasticities and valuations of non-wage job characteristics (Wiswall
and Zafar, 2018; Maestas et al., 2023). This approach is often the only feasible
way to generate standardized estimates of monopsony power across a wide
variety of firms and market segments in a single study, as it does not rely on

the cooperation of multiple employers to implement identical experimental
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designs.

A natural concern is that workers’ stated preferences in a hypothetical
setting may not align with their actual labor-market behavior. However, Mas
and Pallais (2017) provide a validation of this methodology; in their study
of alternative work arrangements, they find that labor supply elasticities de-
rived from survey experiments are consistent with those from field experi-
ments. Beyond feasibility, the survey approach allows researchers to investi-
gate the “shape” of the residual labor supply curve far from the current wage.
Because the survey approach also allows researchers to vary the time hori-
zon of hypothetical job choices (without worrying about competing firms
changing their behavior), it is well-suited to examining how elasticities may
or may not change over time. Recent applications have used these methods
to decompose the sources of employer power, showing that idiosyncratic job
differentiation and amenities like “workplace dignity” are key drivers of lim-
ited mobility (Dube et al., 2022; Caldwell et al., 2025).

3.4 Leveraging Quasi-Experimental Variation

Because it is difficult to implement randomized designs, much of the evi-
dence on the residual labor supply elasticity comes from quasi-experimental
studies. This literature has followed two main approaches. The first ap-
proach leverages exogenous variation in wages. The second leverages ex-
ogenous shocks to the marginal product of labor, which the researcher uses

as an instrument for wages and employment.

Wage shock. Wage shock designs rely on wage changes (almost always in-
creases) that are differentially binding across establishments or firms. A re-
searcher uses this variation to examine how the change in (log) employment

responds to the change in (log) wages. Of course, truly exogenous firm-level
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variation in wages together with labor-supply being the only constraint may
be difficult to find outside a deliberate experiment. To show that they credi-
bly identify firm-specific elasticities, the researcher must show that the firm
did not respond to the wage shock in other ways, such as by endogenously
changing recruitment effort or amenities.

Staiger et al. (2010) conduct the classic wage shock study, examining the
effect of mandated wage increases legislated by the Nurse Pay Act of 1990
at Veterans Affairs (VA) hospitals. These pay increases varied by area and,
critically, only affected a single employer (a VA hospital) in the local market.
The authors find that the mandated wage hikes had a relatively small impact
on nurse employment, with an implied residual labor supply elasticity of 0.1.
The authors also find positive spillovers on the wages of non-VA hospitals in
the area, with spillovers declining in distance to the VA.?3

More recent papers exploiting this approach include Datta (2024), Emanuel
and Harrington (2025), and Dube et al. (2019). Datta (2024) shows that the
“Living Wage” laws passed in different London municipalities between 2010
and 2018 raised wages at a large private employer (“the Company”), but at
essentially none of its labor market competitors. Datta examines the impact
of this wage change on both recruits and separations, finding a separation
elasticity of around -1.6 and a recruit elasticity of around 3; the recruit elas-
ticity minus the separation elasticity (3 — (—1.6)) suggests an overall residual
labor supply elasticity of 4.6.2* Derenoncourt and Montialoux (2021) lever-

age differential exposure of stores to the introduction of (highly binding)

Z3The strategy relies on the assumption that the firm (here the VA) is profit-maximizing
and that employment is determined by labor supply (i.e., there is not a fixed budget).

24Some papers in the monopsony literature examine the impact of wage changes on sepa-
ration and recruit rates, rather than on employment. Datta argues that the correct definition
of the recruit elasticity focuses on the impact on workers who could plausibly be hired by
the firm. It is not clear that the sum of the recruit and separation elasticities would produce
a residual labor supply elasticity, since it includes the impact on offers that are rejected by
workers.



29

voluntary corporate minimum wages in a difference-in-differences design.
They estimate separation elasticities of around -1.0 at major retailers, with
an implied labor supply elasticity of 2.0. (They do not find any spillovers
to other firms in the local labor markets, a point we will return to below.)
Emanuel and Harrington (2025) use a similar exposure design to study a
large warehouse employer that adopted a voluntary $15 minimum wage in
the aftermath of the pandemic; the bite of this minimum wage varies across
the firm’s more than 50 stores as a result of differences in regional wages. The
authors’ store-level separation elasticity of -8.7 is substantially larger in mag-
nitude than estimates in other work; assuming that the overall labor supply
elasticity can be found by doubling the separation elasticity, this suggests a
residual labor supply elasticity of about 17.?° Dube et al. (2019) examine the
effects of raises enacted by a large retailer in response to a federal minimum
wage to workers earning above the minimum. The formula for these pay
increases created discontinuities in raises across workers, both within and
between stores. They find that once within-store peer effects are accounted
for, the wage increase decreased separations moderately, with an implied

labor supply elasticity of around 4.6.

Product Demand Shocks. An alternative to using a direct wage shock is to
use firm-specific demand shocks; the rent-sharing literature shows that pos-
itive firm-specific shocks typically lead firms to raise wages (Card et al., 2013;
Garin and Silvério, 2024). It is possible to estimate labor supply elasticities

by examining the relative impact of such a shock on wages and employment:

_dlog(L)
~ dlog(w)

respectively:

= J—W where 7¢, v come from the reduced form and the first stage,

Z5A pre-pandemic wage increase at the same firm was found to have a smaller (though
still sizable) separation elasticity of -4.8.
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log(L;) = ~°Shock; + ¢, (6)
log(w;) = ~“Shock; + v;. (7)

This strategy requires shocks that are credibly firm-specific and which—
to satisfy the exclusion restriction—affect firm employment only through
their impact on firm wages. A concern is that firms may respond to a de-
mand shock by increasing wages as well as adjusting other factors (ameni-
ties, recruiting effort), that could help the firm expand. It strikes us as partic-
ularly important to test for the presence of responses along non-wage mar-
gins when using product demand shocks for identification; some of the pa-
pers cited below have implemented such tests. In addition, tests for cross-
firm wage spillovers (e.g., as in Sharma, 2023) are also particularly useful in
these settings as a test of whether the shock is truly firm-specific. For exam-
ple, many shocks based on aggregate industry or trade variation may affect
many firms or may affect market-level labor supply.

There are many examples of researchers using this strategy. For instance,
Kroft et al. (2025) (n ~ 4) use a clear firm-specific demand shock—whether
a firm wins the contract for a construction project in a government procure-
ment auction—to estimate labor supply elasticities. The researchers address
and find no evidence that firms respond along non-wage margins by exam-
ining the effect of the shock on non-wage compensation and safety. Gools-
bee and Syverson (2023) use enrollment shocks to higher education insti-
tutions to estimate monopsony power in the academic labor market, but
are unable to examine changes in recruiting effort, for example. Other re-
searchers use shocks which are technically market-level shocks, but which
they argue only affect a small share of the relevant employers in a labor mar-

ket. For instance, Amodio and de Roux (2023) (n ~ 2.5) leverage within-
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sector and within-location variation in foreign exchange rate shocks (based
on predetermined export patterns) in Colombia, and Sharma (2023) (n ~ 1.2
for women, 1 ~ 2.7 for men) uses firm-specific demand shocks in the Brazil-
ian textile industry from the end of the Multi-Fiber Arrangement. Frame-
works such as Berger et al. (2022) also provide guidance on how market-level
demand shocks affect firm wages and employment. Felix (2026) provides
one example of how the structure of such a model can be used to estimate
implied markdowns. In her setting (Brazil), she estimates that wages were
roughly 50% of marginal product (i.e., w/A =~ 0.5, implying n ~ 1 under the
standard Lerner rule).

In the absence of quasi-experimental variation, some papers use large
firm-level changes in revenue, stock prices, or value-added per worker (Balke
and Lamadon, 2022; Seegmiller, 2025; Volpe, 2026) as proxies for changes in
the MRPL of workers, relying on covariates and parallel pre-shock trends to
argue that the identifying variation is indeed exogenous and firm-specific.
These “internal instruments” are useful for identification of labor supply
elasticities across a variety of firms and contexts, but may be confounded
with other unobserved shocks that are correlated with big changes in sales,
value-added, or profits (e.g., corporate restructuring), and can complement

more convincingly exogenous (to the firm) events or quasi-experimental shocks.

Non-Experimental Estimates: An older literature (Manning, 2003; Card and
Krueger, 1995a) regressed separations/applications on wages, under the as-
sumption that observable covariates were sufficient to absorb confound-
ing heterogeneity. As shown in Table 1, these estimates suggested consid-
erable monopsony power, and served as a springboard for more design-
focused approaches. But the differences between the experimental/quasi-
experimental and non-experimental estimates in Table 1 suggest that there

is indeed scope for omitted-variable bias in purely observational designs.
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3.5 Structural Estimates

Finally, a recent literature has adapted structural models from industrial or-
ganization to study labor market power. One strand of this literature aims
to recover more flexible systems of labor supply facing firms by drawing on
tools from structural demand system estimation. A different strand of this
literature focuses on directly estimating workers’ marginal revenue product
and using this to estimate markdowns; the researcher then infers labor sup-
ply elasticities from markdowns.?® Of course, as we discuss in Section 4.1 be-
low, mapping these markdowns to residual labor supply elasticities requires

assumptions about firm conduct that may not hold in practice.

Supply Curve Estimation. The first family of approaches leverages the widely
used Berry-Levinsohn-Pakes (BLP) estimation of labor supply functions fac-
ing firms (1995). These models take as inputs wages and employment (or
application) shares at the job by firm by labor market level. For instance,
Azar et al. (2022) (n ~ 4.8) estimate a nested labor supply model on Career-
Builder data, using a variety of instruments for wages, including the number
of vacancies, so-called “BLP” instruments (sum of log employment and sum
of log employment squared of other firms in the same labor market), as well
as the wages in other markets of other firms in the same market, and the

average wage (and predicted wage) of the same firm in other markets.

Production or Revenue Function Estimation. A second family of approaches
leverages production or revenue function estimation to estimate markdowns,

rather than the labor supply elasticities. This approach explicitly models

Z6While markdowns may be of independent interest, one challenge is that researchers
do not typically observe total monetary compensation, even in administrative linked
employer-employee datasets. Further, the markdown naturally does not take into account
non-wage amenities; if these are important, the wage markdown is not a sufficient statistic
for the impact of monopsony power on worker welfare.
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the firm technology and estimates it using micro-data on firm inputs. Pro-
duction function parameters can be used to directly calculate the marginal
revenue product of labor. Researchers typically compare these estimates to
wages to obtain estimates of markdowns and to map these markdowns to
the labor supply elasticity using the Lerner rule—i.e., the markdown equals
the inverse elasticity (see Section 4.1).

While some research uses quasi-experimental or experimental variation,
the most common approach is to proxy productivity using flexible functions
of either pastinvestment or a contemporaneously chosen variable input (Ol-
ley and Pakes, 1996). The intuition behind this method is that other inputs
(or past investment) are monotonic in expected firm productivity, allowing
researchers to invert input demand functions to obtain a proxy for produc-
tivity. A recent paper using this approach is Yeh et al. (2022), who estimate
wage markdowns in the U.S. manufacturing sector from 1976-2014 via pro-
duction functions. They document that the gap between marginal product
and wages narrowed from the late 1970s to the early 2000s but has increased
in recent years. The authors estimate markdowns which imply that wages
are, on average, 65% of marginal product. Other papers in this literature
include Dobbelaere and Mairesse (2013), Brooks et al. (2021), Delabastita
and Rubens (2025), and Mertens (2023). Estefan et al. (2026) provide quasi-
experimental evidence of how a labor market policy shock affected monop-
sony power as measured using the production function approach. They find
that the introduction of a ban on outsourcing in Mexico led to reductions in
markdowns.

A recent paper by Fernald et al. (2026) comprehensively surveys the pro-
duction function estimation literature and shows that many of the resulting
parameter estimates are quite sensitive to modeling choices and measure-
ment error. For example, assuming frictionless labor markets when there is

monopsony power, or wage-posting where there is bargaining, can mean-
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ingfully change the first-order conditions used to recover parameter esti-
mates. Further, modeling decisions about the production function and the
error in the observed data matter a great deal for measuring marginal prod-
ucts. We echo their view that measuring market power going forward should

promote “transparency, testing, robustness, and better data” (pg. 75).

Advantages and Disadvantages. Structural identification and estimation
of production functions remain active areas of research (Ackerberg et al.,
2015; Gandhi et al., 2020). One limitation is that these approaches require
strong assumptions. Beyond the standard assumption that firms choose in-
puts and outputs to minimize costs, there are typically context-specific as-
sumptions regarding firms’ information sets and the variable versus fixed
nature of inputs. Previous research has shown that differences in assump-
tions can lead to substantially different estimates (De Roux et al., 2024). For
example, non-neutral factor augmenting technologies can bias estimates of
labor’s marginal product (Raval, 2022; Doraszelski and Jaumandreu, 2018).
Disentangling product market power from labor market power requires even
more assumptions when physical productivity is not observed, such as in
service employment.

One concern in the context of the labor market is that unobserved varia-
tion in recruitment costs, amenities, or visibility to workers would also alter
firms’ employment decisions in a way which would bias production function

estimates, even if the researcher can control for productivity.

3.6 Discussion

Even holding fixed the labor market and the time horizon, the identifica-
tion assumptions required by the different empirical strategies vary in how

transparent and credible they are. As we discussed in the Introduction, ex-
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perimental studies that randomly vary wages, holding all else fixed, identify
the average firm-specific labor supply elasticity. For “wage shocks”—such as
exogenous policy changes—the employment response traces out the firm-
level labor supply curve, requiring minimal assumptions about firm con-
duct.”

Even with credibly exogenous wage variation, a number of issuesaseveral
of which we discuss in Section 4, can complicate the interpretation of ob-
served employment responses as labor supply elasticities. A general concern
is that headcount employment conflates worker and firm behavior. One
simple reason for this is that firms choose how many workers to employ;,
and may change hiring standards even when exogenously forced to change
wages (we develop another example in Section 4.3, where effort responses
create a similar wedge). This concern parallels a familiar concern in the la-
bor supply literature: observed hours often reflect employer-imposed con-
straints rather than worker preferences (Dickens and Lundberg, 1993). In
that literature, researchers often turned to flexible hours environments or
to settings where they could explicitly model those rigidities. The analo-
gous shift in the monopsony literature has been to focus on well-defined
behavioral margins—such as separations, quits, or applications—or to set-
tings where the response of individuals to a wage change can be measured
directly.

Failures in identifying assumptions may explain some of the differences
in findings across types of studies. Demand-shock studies tend to yield sub-
stantially larger estimates than wage-shock studies (Table 1). Demand shocks

may also trigger adjustments along non-wage margins, like amenities and

2"The exclusion restriction holds if the firm does not make other changes—such as to
amenities or recruitment efforts—to influence workers’ employment choices. We are in-
terested in average treatment effects, and leave discussion of heterogeneity, e.g., due to
non-compliance, to the side. For example, quasi-experimental studies estimate elasticities
for compliers whose wages are affected, and for exogenous “demand shocks,” the complier
group is instead chosen by the firm through its targeting of wage increases.
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recruitment effort, which we discuss below in Section 4, that confound iden-
tification of the supply curve. As we show below in Section 4.3, rent-sharing
owing to efficiency wages may further complicate matters, though its effect
on the recovered 7 is ambiguous: if firms share rents by raising wages be-
yond what the supply curve dictates, the wage response ~* is inflated and
n = ~°/4" is biased downward rather than upward. Finally, nominal wage
rigidities, either owing to efficiency wages or other reasons, may blunt the
pass-through of demand-shocks to wages, attenuating v* and resulting in
downwardly-biased estimates of 7.

Wage-shock approaches, which do not rely on assumptions about how
firms react to demand shocks, yield more consistent results: the mean esti-
mate from both experimental and quasi-experimental wage-shock studies is
approximately 1.4, compared with over 4 for demand-shock studies. While
the similarity between these estimates and those of the experimental ap-
proach is encouraging, one potential explanation is that both approaches
tend to focus on short horizons. Wage shock estimates still require the as-
sumption that there are no contemporaneous changes in amenities or re-
cruiting effort. In principle these are easier to check in any given context
where the firm’s wage policy is well-understood.

Additional assumptions are required for the production function approach.
Here the researcher must be able to accurately identify production func-
tions and map estimates of the marginal revenue product (and wage) to 7.
As we discuss in Section 4.3, this mapping relies on additional assumptions
about how firms set wages that may not be satisfied in all contexts. As can be
seen from Table 1, production function estimates of  tend to be somewhat
larger than those using other approaches. One potential explanation is that
firms are setting wages to elicit additional effort, as we discuss in Section 4.3,
which would lead wages to be higher than would be predicted by the Lerner

rule alone.
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Finally, calibrated models obviously rely on correct specification of the
model. While useful for probing the quantitative implications of monop-
sony relative to other forces, they require strong assumptions about firm
conduct and inter-firm interactions. For example, Berger et al. (2026) strongly
advocate for the importance of calibrated general equilibrium models in
studying labor market power.

A clear next step is to understand why estimates vary across studies. The
variation could reflect failures of identifying assumptions or genuine differ-
ences in the residual labor supply elasticity across labor markets; if the latter,
different approaches may also be identifying different local average treat-
ment effects. When there is heterogeneity in the response to a treatment,
different instruments or identification approaches yield coefficients that are
different weighted averages of the heterogeneous treatment effects (Imbens
and Angrist, 1994).

In the end, however, despite methodological differences and market het-
erogeneity, most labor supply elasticity estimates fall within a fairly narrow
band. The interquartile range in Figure 3 is 1.2-3.7, consistent with moder-
ate to high monopsony power. While researchers might disagree about what
is the most compelling methodology, the evidence, taken together, points
strongly towards pervasive monopsony in the labor market. But while the
firm-specific labor supply elasticity tells us about the amount of market power
the firm has in the labor market, it only indirectly tells us about how firms
actually set wages. We turn to the details of firm wage-setting in the next

section.
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4. Monopsony, Wages, and Constraints Beyond

Labor Supply

The evidence summarized in Section 3 indicates that most estimates of 1 fall
between 1 and 4—implying substantial monopsony power. In the simple
monopsony framework, labor supply is the only constraint and the wage is
the only choice variable. In this section, we consider how other constraints

and instruments can interact with monopsony power in setting pay.

4.1 Wage Markdowns and Elasticities

Recall from Section 2 that each firm faces an upward-sloping labor supply
curve: the employment share P(j|w;, w_;) is increasing in the firm’s own
wage, with elasticity n;. Standard monopsony models feature both this upward-
sloping supply curve and wage posting (Robinson, 1933; Manning, 2003;
Boal et al., 1997). If a firm posts its wage and there are no other complica-
tions (e.g., amenities), the optimal wage can be found by maximizing profits,
taking the other firms’ wages as given (a Nash equilibrium of a simultaneous-
move game). For expositional clarity, we assume throughout this section
(unless otherwise noted): (i) a unit mass of workers, (ii) constant returns to
scale in production, and (iii) a competitive output market. Under these as-

sumptions, the firm’s profits are:

m(wj, w_j) = (A —w;)P(jlw;, w_) (8)

where A is a measure of value-added per worker, w_; is a vector of wages

chosen by other firms, and the price of output has been normalized to 1.28

Z8Following the bulk of the literature, we focus on static wage competition between firms;
in the conclusion we note that more work on tacit and explicit collusion would be welcome.
Constant marginal productivity is not as restrictive as it may seem. Note that any constant
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If profit functions are differentiable and concave in a firm’s own wages,
it is straightforward to rewrite the firm’s optimal wage, and hence the Nash
equilibrium, as the Lerner rule, which holds for each firm at the Nash equi-
librium:

A —w; _ 1 ©)
J 1;(ws, W—5)

where 7;(w;, w_;) is the elasticity of labor supply to the firm, holding the vec-

w

tor of all other wages (w_;) constant at the equilibrium values. This equation
states that the wage markdown (the percentage gap between productivity
and the wage) is equal to the inverse firm-specific labor supply elasticity.?°

However, a variety of forces may make the link between markdowns and
elasticities more complicated than Equation 9 suggests. For instance, when
there is heterogeneity in the residual labor supply elasticity across groups of
workers in the firm who must be paid the same wage, applying the Lerner
rule to the average markdown does not recover the average labor supply
elasticity.®

To see how heterogeneity in worker productivity complicates the linkage
between markdowns and residual labor supply elasticities, suppose there is
heterogeneity in marginal products A; across worker types i (with share s;
employed at j), as well as heterogeneity in residual labor supply elasticities
n; to the firm j. Despite this heterogeneity, the firm sets a single wage. In

this case, the first-order condition which comes from the firm’s profit maxi-

returns production function where all the other inputs are competitively purchased can be
re-written in a two-stage manner as having total revenue equal to p;i;.

29We focus on Bertrand, rather than Cournot, models of imperfect competition, with
firms picking wages, rather than employment. For most labor markets we suspect wage
policies are the primary strategic variable rather than quantities, though this is an empiri-
cal question.

30A number of new laws require firms to equalize pay across groups of workers with “sim-
ilar work” (Gentile Passaro et al., 2026).
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Here the markdown (the left side of this expression) does not recover the av-
erage labor supply elasticity. Rather, it recovers a combination of the average
residual labor supply elasticity and its covariance with marginal productiv-
ity. This is the simplest illustration of our overarching point that there may

be disjuncture between markdowns and labor supply elasticities.

4.2 Non-Wage Considerations

In the simple model, the tight link between residual labor supply elastici-
ties and markdowns implied by Equation 9 also captures the economic in-
cidence of monopsony (lower wages and higher profits). But these implica-
tions for welfare break down if firms also influence workers’ choices through

amenity provision or recruitment effort.

Amenity Provision. Because employers can compensate workers with ameni-
ties rather than wages (Sorkin, 2018; Sockin, 2022), the wage markdown is
not a sufficient statistic for the impact of monopsony on worker welfare. In-
stead, the optimal approach for an employer with monopsony power who
follows the markdown rule in Equation 9 is to mark down the total value of
the job (inclusive of wages and amenities) by the inverse labor supply elas-
ticity. Whether the “markdown” on the total value is greater than or less than
the markdown on wages depends on how workers value amenities relative
to wages (Volpe, 2026).

There is a recent literature (surveyed in Mas (2025)) which has exam-

ined how monopsony power influences amenity provision. This literature
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typically finds a positive (or at least non-negative) correlation between firm
wages and amenities (Maestas et al., 2023; Caldwell et al., 2026b; Mas, 2025).
For instance, Lamadon et al. (2022) and Volpe (2026) infer the value of firm-
specific amenities using information on firm wages and firm size: high amenity
firms are those which are larger than their wage level would otherwise pre-
dict. Using this approach, they find that high-amenity firms are also high-
wage firms. Dube et al. (2022) find that, in the low-wage labor market, wage
increases from the introduction of company minimums were not offset by
reduced amenities.>! The non-negative correlation between wages and ameni-
ties suggests that the inequality in utility provided by different firms is simi-
lar, or larger than, the inequality in wages provided by different firms.

If firms do not differentiate amenity provision by worker, their optimal
choice will depend on the preferences of the marginal—rather than average—
worker, generating the “Spence distortion” (Spence, 1975). A standard result
in the monopsony literature is that if a firm can set wages differently for two
groups of workers, it should apply larger markdowns to the group that is
less elastic (Robinson, 1933). This logic applies in a more general model in
which firms offer both wages and amenities: the markdown on overall com-
pensation should be larger for the group that is less elastic. Sharma (2023)
finds that Brazilian textile firms under-provide amenities valued by women,
consistent with the idea that women have lower firm-specific labor supply
elasticities. She finds that amenities explain all of the monopsony-induced

gender compensation gap among textile workers in Brazil.

Recruitment Effort. The simplest model also assumes that wages are the
only tool a firm has to influence employment. If firms can influence work-
ers’ mobility through informational channels, such as through job ads or

through other “marketing” efforts such as participating in job fairs or ad-

31This is consistent with early work by Holzer et al. (1991).
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vertising on additional platforms, they have expenditures that do not enter
worker utility but make it easier for the firm to recruit workers at a given
wage. This is akin to advertising by product market monopolists.>> More
broadly, firms may respond to shocks by increasing (or decreasing) recruit-
ing effort. This can be modeled as a shift of the labor supply curve. Such
a response may complicate estimation of labor supply elasticities; this re-
quires movements along the labor supply curve. This concern is particularly
relevant for the product demand shock estimates reviewed in Section 3.4:
if firms respond to positive shocks by increasing both wages and recruiting
simultaneously, the estimated n captures both channels. While the Lerner
condition could still hold for wages, the economic incidence of monopsony
could be quite different, as resources would be transferred to these recruit-
ment expenditures (either wages of human-resource department workers or

intermediate inputs).

4.3 Efficiency wages, labor discipline, and the effort margin

In the basic monopsony model, wages only influence whether and where
a worker works. In reality, wages may affect not only the recruitment and
retention of workers, but also their productivity on the job. The responsive-
ness of effort to the wage can constrain firms’ wage-setting. Intuitively, if
workers exert more effort when pay is higher, a firm which lowers its wage
must consider both the fact that fewer workers will be willing to work at that
firm and that the remaining workers may exert less effort. There are a vari-
ety of models in which wages directly affect productivity, including models
of adverse selection, gift exchange/reciprocity, health/psychology (Leiben-

stein, 1957), firm-specific human capital investment, and effort (Akerlof and

32Work by Del Carpio and Fujiwara (2026) and Burn et al. (2022) indicates that the content
of job ads affects who applies; a literature in macroeconomics suggests that variation in
recruiting intensity is quantitatively important (Gavazza et al., 2018; Bloesch et al., 2026).
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Yellen, 1986). Recent work by Emanuel and Harrington (2025) suggests that
these factors may be important; in the context of a major warehousing firm,
they find that a plausibly exogenous increase in the firm’s starting wage de-
creased separations and increased productivity. This provides direct empir-
ical support for the effort margin, and—as discussed in Section 3—is one
channel through which markdown-based estimates of » may diverge from
direct measurement.

In the classic efficiency wage model, there is no heterogeneity in work-
ers’ outside options (Shapiro and Stiglitz, 1984; Akerlof, 1982; Akerlof and
Yellen, 1990). In the labor discipline family of models, firms pay a rent above
the outside option to secure effort. In these models, a worker may shirk
and (if the firm detects the shirking) be fired. This ties the distribution of
outside offers to the productivity of workers. We present a simple model to
illustrate the challenges that arise when one combines monopsony and ef-
ficiency wage models. We do not view our exercise as the final word, but a
preliminary exploration of the issues that arise.

Formally, suppose the probability of being fired if shirking is P, and effort

is binary and costs ¢ for all workers. Worker i exerts effort when:

e=1<«= w—c> (1-P)xw+ Pxb <= w>o+b;

working  notcaughtshirking ~ caught shirking

where ¢ = £ is the premium needed to make effort-provision incentive
compatible. In contrast to the standard efficiency wage model, the same
wage will not satisfy all workers’ incentive compatibility constraints at the
same time, even if the participation constraints are not binding. Because
output depends on effective labor supply (summing over both effort and the
number of workers), the marginal cost of effective labor now embodies both

the participation and effort margins. When the effort margin is relevant, the
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profit-maximizing wage will tend to exceed the pure monopsony wage, lim-
iting the firm’s incentive to fully exploit its monopsony power.

We assume a (smooth) distribution of the (unit mass of) workers’ outside
options F' as given. In our analysis, the effort function e(w) facing the firm
depends on whether the firm can screen:

Fw—9)  jf screening on b, is infeasible

e(w) =4 T 11)
1 if screening on b; is feasible

While the labor supply constraint always binds when screening is feasible,
the “no screening” scenario covers two cases. When the labor supply is bind-
ing (L = F(w))—Case 2 below—the firm’s wage-setting problem looks like
that of a monopsonist, but with an MRPL adjusted for effort. However, it is
also possible that the firm’s profit-maximizing efficiency wage is sufficiently
high that the labor supply constraint is slack (L < F(w)). In this case—Case
3—labor demand binds instead, and jobs are (randomly) rationed among

workers willing to accept the offer at that wage.>
In Appendix Section A.3 we present the full version of this model. The
model features workers with heterogeneous outside options and illustrates
the potential importance of moral hazard considerations by focusing on in-
centives to supply effort, as in labor discipline models (Shapiro and Stiglitz,
1984; Bowles, 1985). This model draws on the one presented in the open-
source CORE economics textbook (CORE, 2024), and differs from a standard
monopsony framework in that a higher wage affects both the number of
workers employed at the firm and the average amount of effort exerted by

hired workers.>* The model assumes there is a firm with a concave produc-

31In all cases, there are some parameterizations in which the firm’s optimal wage exceeds
the worker’s marginal revenue product of labor and in which a firm would prefer to shut
down rather than employ workers. For simplicity, we assume that the firm finds it profitable
to operate.

34We thank David Romer for his extensive feedback and suggestions on developing and
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tion function G which maximizes profits.

max G(e(w)L) — wL subject to L < F(w). (12)

w, L

In Appendix Section A.3, we show that wages differ depending on whether
the firm can screen workers based on their outside options (though the firm

still has to pay a single wage).

Full Screening. Figure 4 shows these three cases for alog production func-
tion, G(eL) = alog(el), and a shifted-power labor supply function, L(w) =
C(w — p)* forw > p, L(w) = 0 otherwise, where ¢ > 0 is a parameter of
the labor-supply function and C is a positive constant (see Appendix A for
details). The log production function ensures independence of the marginal
revenue product of labor from effort. The shifted-power labor supply func-
tion (used in Card et al., 2018) makes the labor supply elasticity explicitly
a function of y, as well as x. This functional form also nests the constant
elasticity case, which is commonly used in the empirical and structural lit-
erature.

Panel A illustrates Case 1 (full screening), where monopsony and labor
discipline are combined. As compared to the standard monopsony case,
now the firm’s inverse supply of effective labor is shifted up by ¢ from F~!(w)
to F'~1(w — ¢); there is an analogous shift back in the MCL schedule, which is
now based on non-shirking workers only. The firm will always turn away
workers who are willing to accept the job, but would shirk because their
reservation wage is too high. Here there is involuntary (efficient) rationing
ofjobs, as F'(w—¢) < F(w). As the figure shows, wage setting occurs through
solving the monopsony problem but with the modified non-shirking MCL,

which leads to wages still being set below the marginal product, but higher

characterizing the “monergony” model.
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than in the pure monopsony model.
As we show in Appendix Section A.3, the firm’s optimal wage in Case 1

takes the form of:

n(wy — @) ¢
= ——MRPL P TEY
T T —g) Tl —9) )

Efficiency Wage Premium

where 7(.) is the standard residual labor supply elasticity. We label the sec-
ond term the “efficiency wage premium.” Note this reflects the direct cost of
effort as well as a premium to deter shirking. With perfect monitoring, ¢ = ¢,
and the efficiency wage premium reflects only compensation for the cost of
effort. This case provides an illustration of how efficiency wage considera-
tions can limit the monopsony markdown and raise wages.

While the markdown is lower than under monopsony alone, in equilib-
rium employed workers earn rents above their outside option to deter shirk-
ing. There are some workers who would be willing to work at a wage below
their marginal product who are nonetheless not hired by the firm. This ra-
tioning exists under the assumption that firms can screen on outside options
for employment, but still post a single wage. The combination of monop-
sony and labor discipline allows involuntary unemployment to co-exist with
monopsonistic voluntary unemployment and employer labor shortages. Firms
would like more non-shirking workers at the going wage, but cannot get
many workers because unemployed workers’ outside options are sufficiently
high that they cannot commit to exert effort at the going wage, but not so

high that they do not want to work.

No Screening. In the perfect screening case the incentive compatibility
constraint creates a “cliff” at the posted wage: the last worker hired exerts

effort and has marginal revenue product strictly greater than the wage, while
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the first worker not hired would shirk, producing zero, and so would have a
marginal revenue product strictly less than the wage. But what happens if
the firm has no ability to screen hires on their reservation wage? Here, the
optimal wage depends on whether the labor supply constraint is binding.
When labor supply binds—shown as Case 2 in Panel B of Figure 4—a firm
that wants to hire more workers must raise its wage. When it does this, the
marginal hires shirk; however, some of the incumbent workers stop shirk-
ing as a result of the wage increase. Overall, this means that the marginal
cost of non-shirking labor is still increasing. The firm’s optimal wage takes
the traditional markdown form, so wages are below marginal product, but
the effort-adjusted MRPL. also accounts for the share of workers who shirk

after being hired.

IICRp c(w)
W= o X (wy)MRPL <1 + U(MQ))/ (14)

-
MRPL

While the markdown appears identical to the standard monopsony model,
it is applied to a modified marginal revenue product of labor, which is ad-
justed for endogenous effort via the effort elasticity e(w) = ¢/ (w)w/e(w) (which
itself depends on 7(.) and w). In Appendix Section A.3 we derive this term
and show that this modified MRPL captures the fact that wage increases af-
fect the supply of effective labor among incumbent workers; in a standard
monopsony model, wage increases do not change the productivity of these
workers.

In Figure 4, Panel B, this yields an “adjusted” MRPL, that lies above the
MRPL, leading to a wage exceeding the monopsony level. However, as we
show in Appendix Section A.3, if a higher wage attracts disproportionately
more shirkers, MRPLg could lie below the MRPL, leading to a lower wage

than in standard monopsony. Put differently, efficiency wage concerns could
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either dampen or amplify the monopsony markdown of wages.

In this variant of the model, there is equilibrium shirking and “termina-
tion for cause”, as some hired workers do not exert effort. While there is no
queue of unemployed workers to get hired, unlike the traditional efficiency
wage model, there are equilibrium involuntary separations.

When the labor supply constraint does not bind, the distribution of out-
side options, as well as the ability to screen on outside options, still matter
through the shape of the e(w) function (which depends on the distribution
of outside options). We illustrate Case 3 in Panel C of Figure 4. In Appendix
Section A.3, we also show that, even in the cases where the labor supply
constraint is not binding, 7 still enters as a determinant of the wage by in-
fluencing the shape of the effort supply function facing the firm. The Solow
condition becomes:

de(w)  e(w) w3

e = & wg,——¢n(w3 —¢) —n(ws) =1 (15)

Note that in Case 3, even though the labor supply constraint isn't binding,
the elasticity of labor supply, 7(.) (assessed at different values of the wage),
still enters the equilibrium wage condition. This is because the distribution
of the outside options of workers matters for both the level of the wage and
how changes in the wage affect workers’ effort. Via the Solow condition, the
responsiveness of effort to wages enters into the firm’s optimal wage.

We show in Appendix Section A.3 that when 7 is constant, ‘fl—j;’ > 0, so
that an increase in 7 (e.g., driven by an increase in labor market competi-
tion) increases wages even though labor supply is not binding. Workers here
are paid their marginal product, and so there is no markdown, but there is

involuntary unemployment. There is also no rent-sharing in the sense that

35In Appendix Section A.3 we show this model nests the Shapiro-Stiglitz model as a spe-
cial case as the distribution of outside options approaches a point mass. As x — 0 the
equilibrium wage converges to the Shapiro-Stiglitz value of u + ¢.
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Case 3: demand binding — Solow wage, supply slack
3] [a=o.7o, 1=0.20, k=3.00, ¢=o.18]
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(c) No Screening: Labor Demand Constrained (Case 3)

Figure 4: Monopsony and Labor Discipline

Notes: This figure illustrates employment and wages at a firm with a log production function facing a distribution
of outside options (upward-sloping labor supply), and who needs to pay a (constant) rent, ¢/ P, for employed
workers not to shirk. The distribution of outside options is parameterized by F(w) = (w — p)*, and so the inverse

supply curve is given by w(L) = p + L. Panel (a) shows the case with full screening, where the labor supply of
non-shirking workers is given by F'(w — ¢) and inverse supply w(L) = p + Lx + ¢. Employment L' is lower than
the monopsony-only level L™, while wage w! > w™. Panels (b) and (c) show the case when screening of hires is
not possible. Panel (b) shows that when the labor supply is binding, the wage is marked down on the

effort-adjusted MRPL¢ based on the same labor supply elasticity n(w) as in the standard monopsony case. Panel
(c) shows the case where labor supply is not binding.
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wages do not respond to changes in firm productivity (unlike in Cases 1 and
2, where the wage is a function of MRPL), as wages are pinned down by the

Solow condition, which does not depend on MRPL.

Discussion. Risking the reader’s ridicule, we have used monergony as the
name for this combination of efficiency wages and monopsony where both
effort and labor supply considerations matter. The term better fits a single
buyer in the market for work (not just any input), and the use of the root erg
underscores that the wage is used by the firm to elicit skill and effort—not
simply to purchase bodies and hours of “labor power” L(w).

We are not the first to highlight the linkages between monopsony mod-
els and efficiency wage models: Manning (2003) and Manning (1995) both
discuss this linkage. A model with general efficiency wages (including firm-
specific human capital) combined with monopsony is also presented in Emanuel
and Harrington (2025). Kline (2025) presents a formula similar to Equation
13 for a generic efficiency wage model. Our treatment is distinct in empha-
sizing the link between the firm-specific labor supply elasticity and the effort
elasticity specific to the labor-discipline model, where it is the gap between
the wage paid and the marginal worker’s outside option that constrains the
supply of non-shirkers. We also highlight how firms’ ability to screen work-
ers ex ante based on outside options determines the magnitude of the inter-
action.

The monergony model also reinforces a point we raised in Section 3.1:
when efficiency wage considerations are strong enough that the firm is la-
bor demand constrained (Case 3), headcount employment is determined
by the firm’s demand for effective labor rather than by the supply curve,
and the observed employment response to a wage change need not iden-
tify . Even in the supply-constrained cases, the relevant margin is effec-

tive labor rather than headcount. This provides further motivation for fo-
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cusing on well-defined behavioral margins—such as separations, quits, or
applications—that are less contaminated by firm-side selection and effort
considerations.

However, this discussion merely scratches the surface of these issues; fur-
ther research is needed to clarify the relationship between labor discipline

and monopsony both theoretically and empirically.

4.4 Other Factors Affecting Firm Wage Setting

While labor supply is a key consideration in firms’ wage setting, a variety
of other factors may influence whether a firm chooses to post wages con-
sistent with the formula specified in Equation 9 or to follow an alternative
wage-setting protocol. These other concerns can move wages either above
or below the level implied by Equation 9, depending on context. Thus in
at least some contexts, these concerns may dampen the exercise of monop-
sony power. We have already seen how efficiency wages can play such a role;
other examples we discuss below include fairness concerns, limits to opti-

mization, and strategic interactions or collusive practices.

Fairness norms. Firms may consider workers’ fairness norms in setting
wages. These concerns could reflect horizontal (between workers in a firm
or labor market) or vertical equity (e.g., between worker and the owner or a
manager) considerations, and may reflect behavioral concerns on the part
of both workers and managers.

Workers may care not only about their own wage, but also about how
their wage compares to the wages paid to other workers in a peer group
(which may be within or outside the firm). There is growing evidence that
workers make social comparisons at work (Fehr et al., 1998; Breza et al.,

2018). These comparisons may lead workers to respond not only to changes
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in their own pay but also to changes in the pay of their coworkers. Dube et
al. (2019) use plausibly exogenous wage differences within the stores of a na-
tional retailer to document that the probability a worker quits depends only
weakly on comparisons with the market wage (implying substantial monop-
sony power) but strongly on the wages of his/her close coworkers. These
results are consistent with fairness norms in the form of aversion to being
paid less than their similar coworkers. Related evidence is provided by Breza
et al. (2019), who find workers are willing to accept lower wages when asked
in private than in public, owing to strong informal norms in village labor
markets. Goerges and Nosenzo (2020) provide a review of the role of norms,
including fairness norms, in the labor market.

It’s worth noting that firms’ inability to pay workers differently based on
their reservation wages—possibly due to fairness norms—is a basis for the
monopsony wage setting in Equation 9. At the same time, when there are
different types of workers (say by skill type), such fairness norms can shape
wage setting in other ways, such as inducing wage uniformity within the
firm. The extent to which fairness norms constrain firms’ wage-setting de-
pends in part on the span of social comparisons. Horizontal equity concerns
can lead to wage uniformity within the firm, as firms may not be able to
freely set wages based on group-specific markdowns and productivity. This
could explain why firm-specific wage premia (as estimated from models that
include both firm and worker fixed effects) tend to be similar across groups
of workers within a firm (Abowd et al., 1999; Card et al., 2018). The presence
of within-firm social comparisons also offers a potential explanation for the
rise of domestic outsourcing: that internal fairness norms make it difficult
for firms to fully leverage their monopsony power over certain groups of
workers. By outsourcing these workers, a firm can ease this constraint (Gold-
schmidt and Schmieder, 2017). For instance, a high-wage firm may choose

to outsource janitorial workers or cafeteria staff to avoid paying those work-
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ers high wages. As Goldschmidt and Schmieder (2017) argue, the pattern of
higher outsourcing among “high-rent” firms is consistent with outsourcing
being used to lower labor costs and reduce rent-sharing. Many papers have
documented a rise in the sorting of low-wage workers to low-wage firms;
evasion of internal fairness norms is one potential explanation (Song et al.,
2018; Card et al., 2013). Whether these deviations from classic monopsonis-
tic wage setting amplify or reduce the overall wage markdown will differ by
context.

While the above examples are of horizontal equity concerns, vertical eq-
uity or reciprocity concerns may also constrain monopsony power. For ex-
ample, such vertical fairness concerns may start mattering for pay setting
precisely when market competition is low. Fehr and Schmidt (1999) show
that in highly-competitive contexts, fairness norms do not alter behavior,
while in low-competition environments (or ones in which workers can “shirk”)
fairness has some scope to alter individual behavior. It is possible that monop-
sony power, defined as a low n, may be correlated with norms of fairness that
restrain the exercise of that power, weakening the link between monopsony
power and markdowns.

Weakening vertical equity norms may play an important role in the fall of
rent-sharing documented by Acemoglu et al. (2025). They show that when
companies moved to hire MBA-trained managers, this led to lower wages
(especially for blue-collar workers) and increased quits, higher profits, and
no change in productivity. This suggests that MBA-trained managers ex-
ercised monopsony power that was previously present, but was presum-
ably restrained by internal workplace norms, where the supervisor had risen
from the ranks of the workforce.

Finally, there are other more direct constraints on wages that can limit
monopsony power. These include statutory minimum wages (Dube and

Lindner, 2024), and also pay floors arising from sectoral collective bargain-
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ing (Card and Cardoso, 2022; Jager et al., 2025). Moreover, fairness or so-
cial perceptions can affect reservation wages even without a legal minimum
wage (Falk et al., 2006), possibly enforced through worker social sanctions
(Breza et al., 2019). We discuss unions and minimum wages further in Sec-

tion 5.

Limits to optimization. Organizational factors may also shape how firms
exercise their market power in the labor market when setting wages. For in-
stance, firms that operate in many markets sometimes pay the same wages
in all markets, even when those markets differ in market conditions, such
as the number of other firms or the wages paid by other firms (Hazell et
al., 2025). This means wages can be either greater or lower than the local
monopsonistic optimum. In one stark (but not unusual) example, Coviello
et al. (2022) find that a major national retailer facing state-level minimum
wage changes modified neither its compensation policy (except to comply
with the local minimum wages) nor its product pricing—both of which were
set uniformly at the national level. Firms also typically pay “round num-
ber” wages (Dube et al., 2026). In a competitive market, small deviations
from the optimal wage result in significant profit losses, pushing firms to-
wards precise wage setting. However, with monopsony power, the relation-
ship between profits and wages becomes flatter around the optimal wage
level. This flatter envelope means that even moderate deviations from the
optimal wage might not reduce profits by a meaningful amount (Akerlof and
Yellen, 1986). With monopsony power, firms’ incentives to optimize, rather
than satisfice, in wage-setting are blunted. Indeed, Dube et al. (2026) show
theoretically and empirically that such mis-pricing is much more likely to
exist in markets with some monopsony power. Whether such mispricing re-
duces or increases the wage markdown depends on the context, and would

benefit from further research.
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Strategic Interactions and Spillovers. Finally, while Equation 9 suggests
that the elasticity to the firm is driven by both the wages at firm j and at other
firms, most models of monopsony power assume that there are no strate-
gic interactions in wage-setting: firms do not consider how changes to their
own w; in turn influence wages w_; at other firms (Burdett and Mortensen,
1998; Card et al., 2018). This simplifies the analysis significantly. In contrast,
models of oligopsony assume that firms do consider how their own wages
affect competitors. So a rival’'s wage increase raises firm j’s optimal wage;
when firms internalize this complementarity, the equilibrium wage lies be-
low the atomistic-firm benchmark, meaning that strategic interactions am-
plify, rather than mute, the exercise of monopsony power.

While such strategic interactions could have important implications for
measuring labor market power, how can we assess their empirical relevance?
Berger et al. (2022) structurally estimate an oligopsony model using the as-
sociation between firms’ local labor market share and their employment and
wage responses to state corporate tax changes; they argue their evidence is
consistent with a sizable amount of strategic wage setting. However, what
about more direct estimates?

One way is to look at what happens when a single firm changes its wage:
do competitors’ behavior respond?®® In a model of monopsonistic compe-
tition (where there are many firms), the answer would be “no,” while in an
oligopsonistic model, the answer would be “yes.” The empirical evidence on
the importance of strategic interactions based on cross-firm wage spillovers
is mixed. Early work found evidence of wage spillovers in the market for
nurses, studying spillovers from VA-hospital wage increases on neighboring

non-VA hospitals (Staiger et al., 2010). By contrast, Derenoncourt and Weil

36While numerous papers have documented spillovers from sectoral collective bargain-
ing (Bassier, 2024; Hermo, 2025; Demir, 2026), spillovers from a wage increase covering a
set of employers are, of course, conceptually distinct from spillovers from a single firm.
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(2025) find that large low-wage employers’ adoption of voluntary wage floors
had no effect on the wages of others operating in the same labor market,
even though these policies substantially raised pay for the company’s own
workers. Their estimates rule out anything but a small amount of strategic
interaction, and are at odds with the conclusions reached by Berger et al.
(2022). Similarly, Roussille and Scuderi (2026) test for strategic wage-setting
on a tech platform in a model that nests different types of firm conduct
and do not find evidence for strategic interactions. In contrast, Jungerman
(2024) leverages administrative data from France to show that wage changes
of labor-market “leaders” are passed along to other firms; this fact is used to
motivate a quantitative model where the monopsony power of large granu-
lar firms depresses human capital accumulation.

When thinking about strategic interactions, it is also important to con-
sider the relevant scale at which wages are set. There is evidence suggest-
ing that many firms set wages at a level broader than a local labor market.
For instance, Hazell et al. (2025) show that many employers post the same
wage in many labor markets for the same job, rather than customizing to
local labor market conditions. Hjort et al. (2026) show that multinationals
transmit minimum wage increases in their headquarter countries to their
subsidiaries abroad.

Cross-employer interactions can also take the form of collusion. While
anecdotes abound, the most common reference in economics is still Adam
Smith’s (1776) oft-quoted “We rarely hear, it has been said, of the combina-
tions of masters, though frequently of those of the workman. But whoever
imagines, upon this account, that masters rarely combine, is as ignorant of
the world as of the subject.” There have been some documented cases of
employer collusion to set wages in the tech sector (Gibson, 2025; Herrera-
Caicedo et al., 2025), but it is not clear what the overall prevalence is. De-

labastita and Rubens (2025) study labor market collusion in the historical
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Belgian coal sector. Relatedly, while unions have been extensively studied
in collective bargaining environments, the role of employer associations in
maintaining collusive wage standards is also understudied (Martins, 2020).
Sharma (2025) presents evidence of labor-market collusion within an em-
ployers’ association in the Indian textile sector.

As we discuss in the conclusion, more work on the extent to which there
are strategic interactions in wage-setting—or to which firms collude to set

pay—is needed to understand the broader relevance of these channels.

4.5 Beyond Wage Posting

The one-to-one relationship between residual labor supply elasticities, wages,
and markdowns (Equation 9) also breaks down if firms do not post wages.
Figure 5 shows how a firm facing an upward-sloping supply curve would
set wages if it opted for wage posting or if it opted to individually nego-
tiate wages with each worker.3” Again, assuming the simplest monopsony
model, a firm which posts wages will choose wages w™, which are “marked
down” from A according to the Lerner rule. However, if the firm can bargain
with workers individually, any wage between A and the individual worker’s
outside option (as given on the labor supply curve) will be admissible. For
instance, the blue line on the figure shows wages that result from efficient
bilateral bargaining between each individual worker and the firm.

As the Figure illustrates, wage-setting protocols other than wage posting
can lead a firm facing an upward-sloping labor supply curve to pay workers

less than their marginal product. Only some of these would lead firms to hire

37As Card (2022) discusses, there is little evidence on the prevalence of different wage-
setting mechanisms. Caldwell et al. (2026a) provide evidence from Germany that suggests
the majority of firms are willing to differentiate pay between workers they perceive to have
the same productivity; the fact that many workers fail to negotiate (even when they have an
outside offer) limits the extent to which this practice may generate meaningful variation in

pay.



59

Figure 5: Wage Posting vs Other Wage Policies
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Note: This figure depicts a situation where a firm faces an upward-sloping labor supply curve where workers of
equal productivity A vary in their outside options. If a firm cannot wage discriminate and must set a single wage w,
it sets a wage w™, which is below the marginal product of labor, A. The firm earns rents B. Thus the monopsony
wage is below marginal product, transferring B from workers to firms, and causes deadweight loss given by the
triangle DW L. The bargaining line is the wage for each worker assuming individual bargaining under perfect

information: the wage is a fixed share of the gap between marginal product and outside option.
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fewer workers than they would in a perfectly competitive market (see, e.g.,
Jarosch et al., 2024, for a model without such distortions). Wage posting as
in the traditional monopsony model entails inefficiently low employment,
because the firm offers the same wage to all workers and must weigh the
cost of raising wages on inframarginal workers when it expands.

The Figure also illustrates that the labor supply elasticity (or more gener-
ally the distribution of outside options) does not reveal the gap between in-
dividual workers’ marginal product and their wage. With wage posting, the
deadweight loss and the split of the surplus are determined by 7. Outside of
wage posting, the residual labor supply elasticity—as a measure of the dis-
persion of workers’ private information about outside options—may be rel-
evant for efficiency in more general mechanisms.*® Separately, even when
the allocation is efficient, the residual labor supply elasticity can shape the
division of surplus. In the constant MPL case (as depicted in Figure 5), the
distribution of outside options—which also governs the residual labor sup-
ply elasticity—determines the amount of total surplus to be split between
employer and workers in an efficient bargain, even when the split is deter-
mined by an outside bargaining parameter.

Summing up this section, while some definitions of monopsony have
hewed to profit-maximizing posted wages, we think this is unnecessarily re-
strictive. Future work could integrate more realistic models of firm behavior
with the omnipresence of heterogeneity in workers’ outside options, as mea-

sured by the elasticity of labor supply facing the firm.

38Bulow and Roberts (1989) show that optimal auctions allocate to the seller with highest
marginal revenue, and the analogue for the labor market would be the employer allocating
the job to the lowest marginal cost worker.
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5. Implications of Firm Monopsony Power

What are the implications of monopsony power for policy-making and insti-
tutional design? Naturally, an increase in labor market power (i.e., a decrease
in the residual labor supply elasticity) can have undesirable impacts on both
wages and hiring. Moreover, even if an increase in labor market power is not
reflected in immediate changes in wages and working conditions, there may
be reasons for concern. For instance, employers may not be able to com-
mit not to use market power in the future. For these reasons, it is valuable
to understand how policies attenuate or counteract labor market power. In
this section, we provide some examples of policies which interact with firm

monopsony power.

Competition Policy. Several authorities that regulate competition in the
product market have begun to more actively police firms’ behavior in the la-
bor market. For example, antitrust authorities have begun to screen mergers
based on harms due to labor market competition (Prager, 2025; Naidu et al.,
2018; Marinescu and Hovenkamp, 2019). There is direct empirical evidence
that mergers have decreased wages and employment in contexts where they
dramatically increase concentration (see, e.g., Arnold, 2025; Prager and Schmitt,
2021; Benmelech et al., 2022; Arnold et al., 2026; Lagaras, 2025). For in-
stance, Prager and Schmitt (2021) find that hospital mergers increased con-
centration and led to decreased wage growth, especially in areas with weak
unions. However, because firms have monopsony power for a variety of
reasons—not just size and concentration—merger review is unlikely to be
the preferred instrument for combating monopsony power (Naidu and Pos-
ner, 2022). Antitrust authorities have a variety of tools—beyond merger review—
to promote competition and to police anti-competitive behavior. Anti-competitive

behavior includes unilateral conduct, such as vertical restraints (no-poach,



62

no-hire, and non-compete agreements), as well as horizontal conduct such
as collusion and cartelization.

The legal system can facilitate monopsony by allowing voluntary con-
tracts that restrict ex post mobility. These restrictions function by narrowing
workers’ consideration sets, effectively lowering the residual labor supply
elasticity. One prominent example is franchise agreements, which prohibit
units from recruiting or hiring workers from other units within the same
chain (Krueger and Ashenfelter, 2022).3® The Federal Trade Commission has
recently focused on “unfair” restraints on competition, and recently pro-
posed a ban on non-compete agreements (covenants not to compete) for
most workers.*® Starr (2026) shows that non-compete agreements are sur-
prisingly widespread, even in settings where they are unenforceable and
even in settings such as the fast food industry where there were no plausi-
ble concerns regarding theft of intellectual property.*! The rise of “fissured”
labor markets and outsourcing has introduced the possibility of vertical re-
straints in which employers via temp agencies or gig platforms contractu-
ally prohibit clients from making direct offers to workers (Weil, 2014); un-
derstanding the prevalence of such restraints is an important area for future
research.

Recent policy and legal discussions have proposed widening the objec-
tive of antitrust policy beyond maximizing economic welfare (Wu and Cash-
man, 2018). These objectives include economic output, ideas of fairness, or
simply maintaining a competitive process as required by law. Even when

the normative objectives are non-economic, the residual labor supply elas-

39See also work by Callaci et al. (2024b) and Callaci et al. (2024a).

40Federal courts, as of the time of writing, have challenged the FTC’s authority to impose
such a ban.

“IThere has been an active and growing recent literature on the theory and evidence
around non-competes that we do not have space to consider here (see, e.g., Prescott et
al., 2016; Shi, 2023; Johnson et al., 2025; Starr et al., 2021; Krueger and Ashenfelter, 2022;
Gottfries and Jarosch, 2026).
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ticity can still be informative. Indeed, perspectives that emphasize that an-
titrust should prioritize maintaining a competitive process (Werden, 2024;
Steinbaum and Stucke, 2020), regardless of economic incidence, may find
the elasticity of residual labor supply particularly useful, even when it does
not map neatly into the monopsonistic markdown.

While a great deal of progress in competition policy has come from arbi-
traging ideas of competition in the product market into the labor market,
there remain important differences, some of which we have discussed in
Section 4. For example, in the presence of wage-rigidities as in the moner-
gony model, mergers that increase labor market power may not manifest as
wage cuts, but instead as layoffs, which do not have a ready product-market
analogue.

Issues of market definition loom large in antitrust policy. Scholars have
used geographic boundaries, or commuting-zone by industry or occupation
labels, to define labor markets, and have calculated concentration measures
using shares of employment (Rinz et al., 2018), flows of employment (Arnold,
2025), payroll (Berger et al., 2022), and vacancies (Azar et al., 2020). Many la-
bor markets are indeed quite local, with workers not applying to jobs very far
from where they live (Manning and Petrongolo, 2017). However, the surpris-
ing uniformity of wages within many firms—and the prevalence of national
wage-setting policies—calls into question whether local concentration is the
only, or even the best, lens through which to assess how changes in concen-
tration may have affected firms’ wage-setting power and conduct. Issues of
market definition in the labor market may also sometimes need to account
for involuntary unemployment and demand-constrained firms, which may

alter the appropriate measure of concentration.

Minimum Wages and Unions. In the presence of labor market power, poli-

cies that mandate higher wages (such as a minimum wage policy) may also
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improve welfare (Stigler, 1946). A key empirical prediction of a monopsonis-
tic competition model is that increasing the minimum wage could increase
employment (for a range of minimum wages).

The fact that, when firms have monopsony power, increases in the min-
imum wage can increase employment would seem to suggest that the size
and sign of the employment response to minimum wage policy may help
shed light on the size of the residual labor supply elasticity. In their recent
review of the minimum wage evidence, Dube and Lindner (2024) document
that, while the empirical literature has produced a range of estimates—including
estimates which suggest the minimum wage decreases employment (Clemens
et al., 2018; Jardim et al., 2022)—most of the literature has yielded relatively
small employment effects (Cengiz et al., 2019, Derenoncourt and Montialoux,
2021): the median own-wage elasticity of employment in the minimum wage
literature is around -0.13, indicating a very modest impact. Following Card
and Krueger (1995b), researchers have often appealed to labor market power
and firm heterogeneity as an explanation for positive employment or limited
disemployment effects (Manning, 2021).

This interpretation may well be sensible, but it is useful to recognize that
monopsony power is neither necessary nor sufficient for a small disemploy-
ment (or small employment) effect. For example, Harasztosi and Lindner
(2019) find modest disemployment effects in their study of a large minimum
wage increase in Hungary, which they rationalize with low product demand
elasticities and input substitution elasticities in a competitive model. Even
in models with monopsonistic features, the extent and sign of the employ-
ment effect and welfare effects depend on model parameters (Berger et al.,
2022).42

427 “robust monopsony regulation” approach is suggested in Guo and Shmaya (2025);
applying this to the labor market would imply that a mixture of payroll subsidies (or EITC)
and minimum wages is the regret-minimizing policy for regulating a monopsonist, with the
share of the former increasing in the welfare weight put on firm profits.
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On the other hand, the existence of labor market power implies other
testable predictions about the effects of the minimum wage—many of which
have been found to be consistent with the empirical evidence. For instance,
a number of recent papers have tested whether (as monopsony models pre-
dict) the employment effect of the minimum wage differs in more and less
concentrated labor markets (assuming that more concentrated markets have
more monopsony power). Azar et al. (2024), Corella (2020), and Wiltshire
(2025) find that the employment effects of minimum wages are more posi-
tive in more concentrated labor markets.

Models in which firms have monopsony power typically predict that an
increase in the minimum wage will lead to a reallocation of employment
across firms, shifting workers from lower-productivity to higher-productivity
firms; Dustmann et al. (2022) (German national minimum wage), Rao and
Risch (2026) (U.S. state minimum wages), Bassier (2023) (South African sec-
toral wage floors), and Demir (2026) (German sectoral wage floors) show
empirical evidence consistent with this prediction. Search-based models
predict that an increase in the minimum wage will lead to a reduction in
workers’ separations (as workers are re-allocated away from lowest-wage
and highest-turnover firms); there is widespread evidence for this prediction
(Cardoso and Portugal, 2005; Brochu and Green, 2013; Dube et al., 2016).
Models in which firms have monopsony power also make novel predictions
about the direction of labor-labor substitution that are borne out in recent
work (Datta and Machin, 2024).

More generally, as Dube and Lindner (2024) point out, the minimum
wage evidence resists a simple, labor-market-only framework. Monopsony
models can rationalize modest employment responses and reductions in
worker turnover, but explaining the near-complete pass-through of higher
wage costs to prices alongside small employment effects likely requires richer

models—ones that incorporate product-market pricing power and behav-
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ioral features. The observed rise in productivity following minimum-wage
increases suggests that “monergony”-style mechanisms may play an impor-
tant role in understanding the channels of adjustment (Coviello et al., 2022).
Future work can also shed light on how additional margins such as recruit-
ment and amenities respond to a mandated wage floor in the presence of
monopsony power. For example, endogenous recruitment may shrink the
employment response toward zero and mitigate any loss of profits—providing
another channel (besides price pass-through) that could help rationalize find-
ings of near-zero employment and profit effects (Rao and Risch, 2026).
Similar dynamics apply to collectively bargained wage floors (Jager et al.,
2025). Many recent papers have found that markdowns are lower in union-
ized firms (Azkarate-Askasua and Zerecero, 2025).*> However, unions influ-
ence recruitment policies and amenities as well as setting rigid wages (Cor-
radini et al., 2025; Arold et al., 2025). How collective bargaining shapes labor
market outcomes in the presence of monopsony and non-wage instruments

is a promising direction for future research (Lagos, 2025).

Immigration. The presence of monopsony power may also shape how im-
migration affects the labor market. The canonical competitive model has
long been used to study the labor market effects of immigration, and is sum-
marized in the recent handbook chapter by Dustmann and Schonberg (2025).
But recent work has suggested that imperfect competition in the labor mar-
ket may represent an additional channel (beyond aggregate labor supply or
labor demand) through which immigrants may affect native wages. If em-

ployers cannot perfectly wage discriminate between natives and migrants

$Dodini et al. (2026) find that the union premium in Norway is increasing in local labor
market concentration, and a number of papers have found that the correlation between
wages and concentration is smaller in unionized labor markets (Benmelech et al., 2020). In
the presence of monopsony profits, employers are willing to spend considerable resources
to resist unionization (Wang and Young, 2024).



67

(an assumption which may be more reasonable in some settings than oth-
ers), and migrants have a lower elasticity to the firm, then increases in the
relative supply of migrants will decrease the average labor supply elastic-
ity to the firm (Amior and Manning, 2026; Borjas and Edo, 2023; Gyetvay
and Keita, 2023; Amior and Stuhler, 2026). As Amior and Manning show,
this lower elasticity can increase the degree of labor market power faced by
natives—even if immigration has only a weak (or even positive) effect on
wages.

In addition, temporary work visas—which restrict the mobility of tempo-
rary migrants—remain one of the few areas of modern labor markets with
legally protected monopsony power. Recent papers have studied monop-
sony power in guest worker programs linked to rich administrative data in
rich countries (Kroft et al., 2026; Townsend and Allan, 2025; Naidu et al.,
2016). For example, in the restrictive context of the UAE, Naidu et al. (2016)
document that a reform that made it easier for workers to move upon con-
tract expiration raised the firm-specific labor supply elasticity from 1 to 2.5.

One of the most studied work visa programs is the H-1B visa program for
skilled workers in the United States (Doran et al., 2022). Whether the ex-post
monopsony power granted to firms has a significant impact on the wages
and employment of these workers is an unresolved question: Hunt and Xie
(2019) suggest that, in the United States, resident status does not change
workers’ wages, while Wang (2021) suggests it increases wages by 5.5%.%*

While the preceding discussion has focused on the exercise of monop-

#Kim and Pei (2022) leverage the randomness in the H-1B lottery system to generate
exogenous variation in the HHI across H-1B labor markets, and find that wages for new mi-
grants are significantly lower in high-concentration labor markets. Depew et al. (2017) use
H-1B and L1 worker data from six Indian IT firms to look at job mobility, and find that work-
ers switch firms and return to India in sync with the U.S. business cycle. In sum, whether
the H-1B visa program is a source of monopsony power remains an open question deserv-
ing of more research, as is research on less skilled visa categories like H2-A (agriculture) and
H2-B (unskilled non-agriculture).
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sony power in markets with immigrant labor, more research is needed to de-
termine whether firms use all the monopsony power they have, and whether
there is an optimal degree of employer power in the guest worker context.
This context is one in which some of the ex ante recruitment expenditures
and training costs of migration are borne by employers, and are presumably
defrayed by ex post mobility restrictions. What differential firm targeting of
recruitment and amenities to migrants does to native wages in models with
labor market power remains an open question. Similarly, how immigration
interacts with other constraints on employer wage-setting in frictional labor
markets remains unexplored: immigrants may weaken fairness constraints
on wage-setting or lower outside options, which would change wages for
native workers independently from effects on marginal products or mark-

downs.

Monopsony and the Macroeconomy. Finally, labor market power has im-
plications for macroeconomic policymaking. Monopsony power varies with
the business cycle: many studies have documented that quit rates decline
in recessions and that separation elasticities become smaller in magnitude,
implying that firms have more monopsony power (Bassier et al., 2022; Web-
ber, 2022; Hirsch et al., 2018).

From a theoretical perspective, tighter labor markets can lead to greater
job-to-job flows in job ladder models like Burdett and Mortensen (1998),
where a higher offer arrival rate in a tighter labor market would also tend
to increase the separation elasticities (see also Moscarini and Postel-Vinay
(2018)). Autor et al. (2023) find that an exceptionally tight labor market in
the aftermath of the COVID-19 pandemic led to a much more competitive
market in terms of elevated quits (the “Great Reshuffle”), increased separa-
tion elasticities, a reinvigorated job ladder, and reallocation of non-college

workers toward better paid (and possibly higher productivity) firms. This
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led to a substantial reduction in wage inequality over the 2021-2023 period.
Overall, this early set of evidence points to possibly important interactions
between macroeconomic conditions and labor market competition.

On-the-job search and wage posting, along with fairness constraints, also
produce novel insights about the nature of wage rigidity and unemployment
fluctuations (Fukui, 2020). While macroeconomic measures of labor mar-
ket tightness have focused on involuntary unemployment, along with va-
cancies as the primary ingredients, the work above suggests that including
measures of separation rates and elasticity of labor supply in the calculation
of slack would yield a more accurate measure of labor market tightness. Fi-
nally, while the presence of involuntary unemployment may appear at odds
with the presence of monopsony power, this need not be true. In Section
4, we provided an example where firms screen hires based on reservation
wages in the presence of unobserved effort and monopsony power. Further
work along the “monergony model” of Section 4.3—along with a more real-
istic partial screening ability among firms—seems like a promising avenue
for explaining how nominal wage rigidity and involuntary unemployment
can co-exist with monopsony power.

Adding other constraints on wage-setting can help square low residual
labor-supply elasticities with the observed labor share of income. Multiply-
ing both sides of the markdown rule by L/Y implies that the labor share of
income should be the markdown times the output elasticity of labor. The
macro output elasticity range of 0.81 to 0.63 from Vollrath (2024), and aresid-
ual labor supply elasticity of 3 (the average from Figure 3) would imply labor
shares between 0.6 and 0.47. The lower end of this range is well below cur-
rent labor shares, suggesting that markdowns due to monopsony alone can-
not be the full story of wage-setting. Given the uncertainty in the aggregate

output elasticity of labor, this statistic alone doesn’t discriminate between
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monopsony and other models of the labor market.*®

6. Conclusion and Directions for Future Research

As this review documents, researchers have employed a wide range of em-
pirical strategies to estimate the residual labor supply elasticity. There are
several promising avenues for future research. One direction is to produce
additional direct estimates of the residual labor supply elasticity, perhaps by
replicating gig-economy experimental designs in other low-wage markets
where researcher interventions are ethically and practically feasible. An-
other approach would be to leverage the survey methods often used to elicit
workers’ preferences over amenities (Maestas et al., 2023; Mas, 2025). Sec-
tion 3 provided examples in which carefully designed surveys helped clar-
ify distinct sources of monopsony power. Additional research combining
surveys with administrative datasets could further illuminate both the mag-
nitudes and underlying sources of monopsony power. Surveys, along with
larger administrative datasets, also give the power to trace out parts of the
residual labor supply curve that are far away from the margin of current
wages, allowing both more group-specific heterogeneity and more flexible
functional forms than the widely used constant elasticity specification.

One important question is the economic incidence of monopsony once
employer and worker investments are considered. In the product market,
patents both provide firms with monopoly power and incentivize invest-
ment in research. It is not clear whether, in practice, monopsony power
incentivizes entrepreneurs to enter and invest or incentivizes employers to
supply general human capital. The profits to monopsony power may be only

quasi-rents, eaten up by ex ante investments, recruitment expenditures, and

#Indeed, the primary methodology Vollrath (2024) draws on implicitly assumes compet-
itive input markets, and will therefore be biased under monopsony.
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fixed costs like land and intellectual property. On the other side of the mar-
ket, workers may sort into more competitive labor markets and may be will-
ing to take lower amenities or higher housing costs to avoid higher monop-
sony power. Some work in this direction can be found in Kahn and Tracy
(2024) as well as the unpublished dissertation by Bamford (2022), both of
which embed local monopsonistic labor markets in a model of spatial equi-
librium with housing costs and show that housing costs capitalize some of
the benefits of additional competition.

In addition, the evolution of monopsony power over time remains an un-
derexplored area. While historical studies exist (Delabastita and Rubens,
2025; Naidu, 2010; Boal, 1995), the broad evolution of labor-market power
throughout the 20th century remains largely unmapped. This likely reflects
the fact that matched worker-firm data and exogenous variation in firm-
specific wages are difficult to obtain in historical contexts, despite the fact
that voluntary separations were regularly measured by the Bureau of La-
bor Statistics since at least the 1950s (Pencavel, 1972). But even for recent
decades, little is known about how the residual labor supply elasticity has
changed, both for the whole population and for specific subgroups of work-
ers (see Depew and Serensen (2013) for a firm-specific exception). How
wage-setting mechanisms that interact with the residual labor supply elas-
ticity, including external pay constraints like unions and regulation as well
as internal constraints like norms and HR practices, have changed over time
is another important area for future research (see Paker et al. (2023) for an
examination of nominal pay-setting and monopsony in 17th century Eng-
land).

The interplay between monopsony power and other constraints on firm
behavior also deserves further attention. In practice, firms simultaneously
face upward-sloping labor supply and effort responses; understanding how

these forces jointly shape wages—the problem we label monergony in Sec-
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tion 4—remains an open theoretical and empirical challenge.

Finally, while wage posting is the wage-setting model associated with
textbook models of monopsony, we have covered only a small share of the
diversity of wage-setting practices in this paper. More research is needed
on the details of wage-setting protocols, and the extent to which firms wage
discriminate or bargain individually with workers (Card, 2022; Caldwell et
al., 2026a). These practices are likely to evolve as platforms, remote work,
and artificial agents evolve. At the same time, new methods in automatic
application screening and algorithmic human resources will change the in-
struments employers have to alter the effective labor supply to the firm. That
said, in light of predictions made by economists who thought the Internet
would eliminate search frictions only to find them stubbornly persistent, we
caution against thinking that the latest technology is likely to fundamentally
alter the balance of power between workers and employers. While we think
imperfect competition will remain a robust paradigm for understanding the
labor market, technological changes could alter the mechanisms through
which firms exercise monopsony power. For instance, algorithms may make
it easier for firms to identify which workers are at risk of leaving their firm
or to identify the effort exerted by individual workers. At the same time,
technologies may make it easier for outside firms to contact and attempt
to poach workers from other firms. Understanding how these developments
affect the power held by firms (and the wages they pay to workers) is an im-

portant question for future research.
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A. Theoretical Appendix

A.1 Microfoundations for Firm-Specific Labor Supply
Elasticity

Recall that worker i’s (unconditional) labor supply to firm j—the probability

that i chooses j, integrated over ¢;; and {¢;; }x.;—is given by:

P[i chooses jlw;, w_;, S;] =P (j = {argrl?%x‘/ik(wk)]) (16)
€05

where w_; is a vector of wages offered by firms other than j. We use k* :=
arg maxycg, V;*(w;) to denote the best job for i.

Conditioning on the j-specific independent taste shock for i, ¢;;, in this
expression allows Equation 16 to be expressed as a product of pairwise choice

probabilities, including non-employment:*®

P[i chooses j | w;, w_j, e5,8,] = P(V/(w;) > V’|wj, €,0)

prob. j better than unemp

X H P(‘/z](w]) > V;k(wk> ‘ Wy, W_j, €ij, Sz)
iﬂESi\{j Uo}

J/

TV
pairwise choice probabilities

Log-differentiating the conditional probability above yields a conditional elas-

ticity, which is an intermediate object—not the labor supply elasticity itself:

4The independence of the probability of choosing the other jobs or the outside option
requires conditioning on the j-specific taste shock ¢;;. Integrating over this shock would
lead to dependence. The conditioning here is purely calculational—both ¢;; and {e;;, } 1+,
are random variables. Integrating back over ¢;;, as in Equation 17, recovers worker i’s un-
conditional labor supply.
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1i5(w;|Ss, bi, €i5) = E Nije(w;| S5, b, €5) + yijo(wj\sz',bz’7€ij)
¥ Vv
f 73,k>0 _ Extensive margin from non-employment

~
Competition with other firms in .S;

This conditional elasticity is a stepping stone in the calculations, not the
labor supply elasticity. To recover worker i’s labor supply to firm j, we first

integrate over ¢;; (holding S; fixed):

P[l ChooseSj | Wj, W_j, bz‘, Sz] = /P[l ChOOSBSj | U}j,W_j,Eij,Si, bz] dF6(6U|Z)
17)

Consideration elasticity: We now incorporate endogenous S; into the resid-
ual labor-supply elasticity decomposition. In general, modeling how a set of
options responds to the price of a single one is a complicated problem. To
illustrate our main points, we take a much-simplified approach, and assume
an own elasticity, leaving out microfoundations due to directed search, for
example. We assume that firm j is in the consideration set S; with probabil-
ity m;;(w;), which has an elasticity

_ wjdm;
UU T

: 18
g dwj ( )

Note that we assume that 7;; only depends on w; (no cross partials, and
no dependence on ¢;;), so that consideration sets are independent of both
other firms’ wages and idiosyncratic tastes.

Combining this with 17, we can get a complete expression for the worker-
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specific supply to firm j as:
Sij = /Wij (’w])P[l ChOOSGSj ’ Wi, W_j, €, Si, bl] dFﬁ(EU|’l) (19)

The corresponding worker-specific elasticity, still an intermediate object,

is:

15 (w;|bi, €i5) = 77;} + Z ik (w;] S, bi, €35) + Z?ijo(wj|siabia6ijz

k#j,k>0 o

Consideration _ Extensive margin from non-employment

TV
Competition with other firms in S;

For each worker i we now have a elasticity that depends on tastes, the
distribution of consideration sets, as well as outside options, that we can
aggregate to get the labor supply facing the firm. Integrating over the dis-
tribution of workers ¢, we finally get the overall labor supply facing the firm

as:

85 = //le(wj)P[l ChOOSeSj | Wj, W_j, €5, SZ', bl] dFE(EU|Z)dF(Z) (20)

We can then get a general expression for the elasticity to firm j

w; ds; - 2 »
=% s Y Bl + Bl 2l
3 k#j,k>0

where E[f] = [ [ Z2m,fdF.(e;;|i)dF(i).

While this expression is very general, and summarizes the three main
forces driving monopsony, it is not clear how one would operationalize this
in a parametric model. For this reason, we now specialize to the common

log utility, logit error specification in the next section.
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Logit-Log Specialization

Assume ¢;, ~ iid Gumbel(0,0;) and Uy(wy) = Slogwy for all firms &, and
U,(b;) = Blog(b;) for non-employment. Integrating (17) over ¢;; yields the

multinomial logit:

w?le
sij = P[ichooses j | wj, w_j, b;, Si] = — J ) (22)
byt + Z w] /o
keS;\{o}
Define the outside-option share analogously:
B
b
S0 — B L . (23)
by + Z w7
keS;\{o}

Write «; := 3/0; (worker-specific 5; can be accommodated without loss).

Derivative of the conditional choice probability

Holding the consideration set constant, and differentiating (22) with respect

to w; gives:

dSi' a; (073
] — Sij (1 — Sij) — = Sij (SiO + Z Sz’k) f, (24)
J

dw; w w
J J k#5,k>0

where the second equality uses 1 — s;; = sio + > ok k>0 Sk

Aggregate share and its elasticity

The share of workers at firm j is given by:

sy = [ ms(uy) s (Q), 25
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where dF (i) integrates over worker heterogeneity (including consideration
probabilities 7, as well as outside options b; or preference heterogeneity o;).

Differentiating and multiplying by w,/s; we get the own-wage labor sup-
ply elasticity to firm j:

)
J Sj d'll}j
wj dﬂ'ij dSij .
_ o+ S g
S |:dw] % ’ dwj (Z)
1 w; d7Tij .
— = [ mys | L2 1—s;:)aq| dF (7). 26
5 Tij Sij s + ( f S;z)a () (26)
rom
;s

Expanding 1 — s;; = s;0 + Zkﬁbo Sik:

1 .
77j = S— 7Tij Sij 7’];; + a; Z Sik + a; Sio dF(Z) (27)
J k#j,k>0
consideration Competiﬁon across firms exit to outside
Three-part decomposition
Define the component elasticities:
consideration __ 1 T dF (i
i = g Tij Sij nij (Z), (28)
1 .
Z??jk = 3_ Tij Sij Z Sik | O dF(Z) (29)
k#j ! k£ k>0

1 )
Mo = = /7Tz‘j Sij Sio oy dF(1), (30)

J
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So the overall labor supply elasticity to firm j can be written as:

n; :n§0nsideration+ Z 77jk+77j0- (31)
k#£j,k>0

Interpretation

* Consideration margin (njC-O“SideraﬁO“): A higher wage draws more work-
ers into considering firm j. This operates before any preference com-

parison.

* Competition AcrossFirms (3, ., 7;x): Ahigher wage poaches work-
ers from competing firms k. This is the intensive (job-switching) mar-

gin.

* Exit to Non-employment (7;o): A higher wage pulls workers from nonem-

ployment into firm j. This is the extensive (participation) margin.

A.2 Dynamic search as a limit of discrete choice

While our model incorporates the idea that workers’ consideration sets may
respond to wages, it is more common in the monopsony literature to invoke
random search. Random search models focus on the rate at which workers
obtain offers from the firm distribution of wages F'(w) (atrate \), and the rate
at which they exogenously lose jobs (rate §). Denote the share unemployed
by wu(t).

The connection to our framework is direct: in a dynamic search model,
an employed worker’s effective consideration set at any instant consists of
their current employer together with—with probability AA¢ in a small in-
terval At—a single randomly drawn outside firm. The choice between the
current and the outside firm is deterministic when there is no preference

heterogeneity: the worker takes the higher-paying job.
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Writing this in our notation, the dynamic labor supply facing a single firm

is given by:

P(jlw;,w_;,t + At)=(1— Atd)P(j,1)

+ A PG, S (GIP( = flws, wog) = PO F PG — kg, w)])
k#j
A1)

where P(k, t) denotes the share of the total workforce at firm £ at time ¢ (so that
> 1 P(k,t) +u(t) = 1), and f(j) is the probability that a random offer is drawn from
firm j. The term f(j) ensures that only offers specifically from firm j contribute
to its recruitment (and similarly f(k) for the separation flow to firm k). Note that
no additional factor of (1 — u(t)) appears in the job-to-job flow terms because the
employment level is already captured in P(k,¢). For simplicity, let all workers
have a common reservation wage b. Because the probability that a worker

transitions from £ to j is a step function:

P(k — jlwj, w_;) = Loy <uw;

the cross-firm elasticity is effectively zero, except in the zero probability case
of w, = w;. However, firms face upward-sloping supply curves because there
is an asymmetry between recruits and separations: recruits are pulled from
the firms below j in the job ladder while separations are lost to firms above
j in the job ladder. By toggling the wage, an employer changes their rank in
the wage distribution, altering the relative flows of recruits and separations,
which changes the labor supply to the firm.

We can obtain this labor supply elasticity by taking limits in A¢ and ap-
proximating sums by integrals. Letting p(w, t) denote per-firm employment
(i.e., the number of workers at a firm offering wage w) at time ¢, this gives us

the following equation for the evolution of p(w, t) from Burdett and Mortensen
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(1998):

dp(w, t)
dt

while unemployment evolves as:

du(t)
dt

= (1 —u(t)) — Mu(t)

Here G(w, t) denotes the total pool of workers who would accept an offer at

wage w: .
G(w,t) = u(t) —i—/b fwp(w',t) duw'

which comprises all unemployed workers (who accept any offer) plus the
mass of employed workers currently earning below w. Note that f(w')p(w’, t)
gives the density of employed workers across wages, since p(w’, t) is per-firm
employment and f(w’) is the density of wage offers.

The steady-state firm-level employment is given by:

AG(w)
1—F(w))+4¢

p(w) = N

where we write G(w) as the steady-state G(w, ). Unemployment is given by:

G and p are jointly determined in steady state (since G(w) depends on p(w')
for w' < w, and p depends on G). This joint determination yields per-firm
employment levels that are in general nonlinear functions of (log) wages,
and hence yield non-constant elasticities of labor supply facing the firm.
Note that the flow of separations is s(w) = A\(1 — F(w)) + §, while the recruit
inflow is A((1 — u)G(w) + u). In steady state, these flows are equal, which
yields the steady-state firm-level labor supply, p(w). This also highlights an
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important aspect of the residual labor supply elasticity: that it is the sum of

the recruit and (negative) separation elasticities.

The steady-state labor supply elasticity. Log-differentiating the steady-state

Aut(1—u)G(w

expression p(w) = ) D with respect to logw, where s(w) = A(1 —

F(w)) + 6, yields:

(w) dlogp(w) (I —uw)wG'(w) = wAf(w)
dlogw — u+ (1 —u)G(w) s(w)
N ZEN ,

-~

nf(w) —n%(w)

(32)

The first term is the recruit elasticity »'*(w)—how the recruitable pool re-
sponds to the wage—and the second is —1° (w), the negative of the separa-
tion elasticity, since a higher wage reduces the separation rate by moving the
firm up the offer distribution. Both components are wage-dependent. Since
in steady state G'(w) = f(w)p(w) and p(w) = Au + (1 — v)G(w))/s(w), the
recruit elasticity can be written as n(w) = uf(fl(ﬂ}))(clzzu) = Af{x), which im-
plies n(w) = —n°(w)—the doubling relationship holds at every point in the

wage distribution (not just at a symmetric equilibrium), because it is a con-

sequence of the steady-state flow balance. The total elasticity is therefore:

_ 20w f(w) 22w f (w)

M) = = T M= Fw) 19

This expression shows clearly how monopsony power varies across the wage
distribution. At the bottom of the distribution (near the reservation wage b),
s(w) is large (many firms offer more, so separations are frequent) and f(w)
may be small, yielding a low elasticity and substantial monopsony power.
At the top, s(w) ~ § (only exogenous separations remain), so the elasticity
can be very high. This illustrates how a single structural model can generate
wide variation in monopsony power across the wage distribution.

Many empirical papers in the monopsony literature estimate the amount
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of monopsony power held by firms by estimating the wage elasticity of sep-
arations and using this to calculate the total labor supply elasticity to the
firm (comprising both the elasticity of separations and recruitment). This
is because there is a steady state relationship between the separation and
recruit elasticities—namely that n* = —n°—which holds in a broad class
of dynamic models, provided that there is no wage impact on transitions
to unemployment (Manning, 2003).*” where the elasticities are evaluated at
the equilibrium values. The key property ensuring n* = —,° is steady-state
balance, so the marginal effect of firm j raising its wage on its recruit inflow
(through the transition probability Pr(k — jjw,,wy)) is the mirror image of
the effect on its quit outflow (through Pr(j — k|w;, wy)). As shown above, in
the Burdett-Mortensen model this relationship holds throughout the wage
distribution as a consequence of steady-state flow balance. If each elastic-
ity is a constant, this implies that the recruit and separation elasticities are
equal in absolute value, and that the overall labor supply elasticity can be

calculated by multiplying the separation elasticity by —2.

Search with random utility. Generally, however, search models do notlead
to constant elasticity labor supply functions. One way to get a constant elas-
ticity labor supply function in a search model is by combining the search
structure of consideration sets with random utility draws, as in Bloesch et
al. (2026), albeit with a degenerate endogenous wage distribution. Suppose,
as in standard search, employed workers only have consideration sets of at
most two firms—their current employer and one outside offer. Adding type-

1 extreme value preference shocks with scale parameter 1/ to log-wage util-

47To see this, note the probability of transitioning from firm j to firm & is equal to P(k|j, w)
where w is a vector of wages. Recruits are given by R; = >, . P(j|k, w)P(k)N and separa-
tions are given by (1 — P(j|j, w)) (P(j)N) = s;N;. In steady state, the number of workers
joining a firm (from all firms) must equal the number leaving: R; = s; N;. Log differentiat-
ing this expression yields the familiar expression: i) = nf —n?
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ity, the probabilities of a worker transitioning from & to j (a recruitment

event for firm j) and from j to % (a separation from firm j) are:

n
i

n i
wj + wy

n
Wy,

P(k — jlwj, w_;) = and  P(j — klw;, w_;) =

where the logistic form follows from the standard result for pairwise choice
under type-1 extreme value shocks.

In their model, Bloesch et al. (2026) show that, integrating over the distri-
bution of vacancies offered and worker wages, these pairwise consideration
sets generate a constant labor supply elasticity, equal to the sum of the re-
cruitment elasticity and the (negative of) the separation elasticity. We refer

readers to their paper for further details.

A.3 Static Monergony

In this appendix we present the full monergony model introduced in Section
4—a combination of efficiency wages and monopsony in which both the ef-
fort elasticity and the residual labor supply elasticity to the firm are finite.
We illustrate the role of efficiency-wage considerations in a monopsony
setting using a labor-discipline model (Shapiro and Stiglitz, 1984; Bowles,
1985). If effort is non-contractible and hard to monitor, a higher wage raises
the cost of job loss and thereby reduces shirking. We show how the distribu-
tion of outside options shapes wage setting even when effort elicitation mat-
ters. When the firm can screen on outside options, wage setting is governed
by the elasticity of the effective labor supply of non-shirkers, and workers
receive an “efficiency wage premium” above the classic monopsony wage
to deter shirking. Here the firm always exercises monopsony power and is

“labor-hungry,” but there is also involuntary rationing: some workers willing
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to take the job at the posted wage are turned away because they would shirk.
When screening is not available, some workers shirk in equilibrium. The
firm may be (i) supply-constrained, when both effort elicitation and partici-
pation matter, leading to a markdown, or (ii) demand-constrained, when ef-
fort extraction is sufficiently costly and the optimal wage is sufficiently high
that the supply constraint does not bind, and jobs are randomly rationed.
Even then, the Solow wage depends on the shape of the outside-option dis-
tribution.

Model setup: Workers have heterogeneous outside options b; with smooth
CDF F() and density f(). In standard monopsony, the firm posts w and all
with b; < w work and produce the same output. In our setting, each worker
sees w and her private b; and chooses effort ¢; € {0, 1}. The firm may be able
to detect b; (depending on the full screening versus no-screening case); if it
knows b; it can condition hiring on b;, but cannot wage discriminate. Im-
portantly, it cannot observe effort, but uses a monitoring technology that
detects shirking (e; = 0) with probability P € (0,1). A detected shirker is
fired and receives b;, so there is limited liability. A non-shirker produces one
unit of effective labor at cost c.

Given the monitoring technology, a risk-neutral worker with outside op-

tion b; exerts effort only if

w—c> (1-P)xw+ PXxb
e ad R e SN——

working  notcaughtshirking ~ caught shirking

which can be rewritten as:

c
> — 4+ b 33
w_P—i- (33)

The worker only accepts the offer if individual rationality (participation

constraint) holds (i.e., if accepting the offer is weakly better than taking the
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outside option b;):

max{w —¢, (1 —P) xw+ P xb} >

work shirk

Since P < 1, if the incentive compatibility constraint is satisfied, the partic-
ipation constraint is also satisfied. Let ¢ = 5 be the no-shirking premium

that solves the no-shirking constraint for a worker, so that:

We use L to denote the total labor hired by the firm. For a firm offering w,
the total supply of effective labor (which we denote F(w)) depends on both
whether workers accept the offer and whether they do not shirk (shirkers
contribute nothing to production). Note that £(w) denotes the maximum
effective labor available at wage w; realized effective labor may be lower if
the firm is demand constrained. Further, for notational simplicity we do not
condition all expressions on F'.

The total supply of effective labor, assuming a unit mass of labor, is given
by:

B(w) = [ LusnrodP(b) = Flw — 0) (34)

The average effective labor per worker hired depends on whether the firm

can screen on b;:

Fw—9)  jf screening on b; infeasible (L < F(w
e(w) = Fw) & = ) (35)

1 if screening on b, feasible (L < F(w — ¢))

With full screening, the firm rationally hires only workers with b, < w — ¢
(non-shirkers). Without screening, only workers with ; < w — ¢ provide

effort, but workers with b; < w accept the job.
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If G(E) is a smooth, increasing, and concave production function, the
firm’s problem is either :

max G(e(w)L) —wL s.t. L <F(w).

max G(e(w)L) —wL s.t. L<F(w—9).
if screening is feasible. e¢(w) is as defined in (35). In all cases, there are some
parameterizations in which the firm would prefer to shut down; for simplic-

ity, we assume the firm finds it profitable to operate.

Explicit Solution for Main Text Examples We next present explicit solu-
tions for the three cases presented graphically in the main text. We deliber-
ately chose tractable functional forms. In particular we assume alog produc-
tion function: G(e(w)L) = alog(e(w)L). This ensures that the MRPL sched-
ule G'(e(w)L) = a/(e(w)L) depends on effective labor alone, so the MRPL
curve does not shift across cases, facilitating a graphical presentation. Fur-
ther, we suppose labor supply to the firm is a shifted-power function, as in
Card et al. (2018), which can be microfounded as a random utility labor sup-
ply function with deterministic utility from a firm paying wage w; given by
rlog(w; — i), where p is a parameter of the labor supply function and work-
ers have firm-specific idiosyncratic preferences (¢;;) which follow a type-1
extreme value distribution. The resulting labor supply function to a firm is
given by*:

Clw—p)*, ifw>p, 1
L(w) = F(w) = £>0,(w—p)" <5
0, ifw < p,

“8While these microfoundations are inconsistent with the risk-neutral worker utilities
from the previous section, we merely need the shifted-power functional form for our il-
lustrative calculations and closed form expressions. An alternative approach would be to
directly assume the distribution of outside options have the shifted power form.
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where & = Y, (wj, — )" is a normalization term that includes w; and ensures
that F(w) is a distribution. Following Card et al. (2018) we assume the set of &
firms is large so that the effect of the wage on the denominator C'is negligible
over the relevant range. Without loss of generality we set C' = 1 and suppress

it henceforth. The corresponding density of reservation utilities is
fw) = F'(w) = k(w—p)~" forw>u

and the elasticity of labor supply is:

The log production function ensures independence of the marginal revenue
product of labor from effort. The shifted-power labor supply function (used
in Card et al. (2018)) makes the labor supply elasticity explicitly a function of
u. There is a simple comparison with Shapiro and Stiglitz (1984). It also nests
the constant elasticity case, which is commonly used in the empirical and
structural literature. A limitation of the constant elasticity case is that it does
not allow the elasticity to be different at a wage w > . versus at w = y, and as
we discussed in the main text and show below, this obscures the relationship
between the Shapiro-Stiglitz model and our model.

As discussed in the text, there are three relevant cases, which we summa-
rize in Table 2. For the figures in the text, we fixa = .7, Kk = 3, p = 0.2, and
¢ = 0.08 for Cases 1 and 2, and ¢ = 0.18 for Case 3.
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Table 2: Monergony Cases

Full Screening No Screening
) _ ) _ Flw—9)
Labor supply constrained Case 1: eL(@ }: ! Case 2: e(w) = F(w)
= Flw=9¢) L = F(w)
) _ Flw—9)
Labor demand constrained — Case 3: e(w) = F(w)
L < F(w)

Note: When screening on b; is possible (Case 1), only workers who will exert effort are
hired, so there is (efficient) rationing of jobs. Without screening (Cases 2 and 3), some
hired workers shirk, of whom a share P are fired. In Case 3, the firm hires a random subset
of workers willing to work (random rationing).

Case 1: Full screening is feasible (labor supply binds in terms of effective
labor). With full screening, the firm never hires workers who would shirk
(those with b; € (w — ¢,w]).*® Hence the total amount of labor equals the
total amount of effective labor . = E. Employer screening leads jobs to
be rationed (efficiently) as there are workers willing to work at the offered
wage of w who are not hired because they have too high a b; (as they would
shirk). This is also a novel prediction of why employers may spend resources
screening workers even as they are “labor hungry.”
The firm’s problem reduces to

max [[(w) = G(E(w)) — wE(w), E'(w) = f(w — ¢).

The first-order condition for the profit-maximizing wage, w;, is:

GE) Y (wy)— (Bl B/ (wn)) = 0 4= C(B) = 20y, = H

- E'(w)
“The firm would increase profits by firing a shirker, since that would not affect total pro-
duction, while lowering costs.

—i—w1 .
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Rearranging,
/ F(wl — ¢)
= G(FE) — —/——m. 36
N () )
Letn(x) = fo(;)) denote the labor supply elasticity evaluated at x. Since
Flw—¢) w—¢ Y
fw=0)  nw=0) (36) implies
U wy — ¢ n(wl — ¢) / ¢
= GFE)———— = ——— G'(F _—
v e T T T -0 2 T awi—9)
MRPL ~—

Efficiency Wage Premium

(37)

This is the standard monopsony markdown, but applied to effective la-
bor E, plus an additional “Efficiency Wage Premium” term ¢/(1 + n) arising
from the no-shirking requirement. Intuitively, the firm exercises monop-
sony power over £ (supply F'(w; — ¢)), and all hires exert effort, so G'(F) is
the MRPL of effective labor.

In Figure 4, this case can be shown as a shift back in the firm-specific
labor supply, and hence the MCL curve, as compared to the classic monop-
sony case, because now a wage of w yields £ = F(w — ¢) instead of F'(w)
workers. For a given number of effective workers, the MRPL is the same,
G'(FE), because all hired workers exert effort when employers can perfectly
screen based on outside options. Wages are higher than under classic monop-
sony. The full screening case provides a clear illustration of how incentive
compatibility constraints can offset monopsony wage-setting.

We can also see why the bottom-left cell of Table 2 is empty. Since em-
ployers can hire based on outside options, but cannot condition the wage on
the outside option, they will always be (effective) labor supply constrained,
and the traditional efficiency-wage condition, or Solow condition, will never
bind. Suppose the number of hired workers (L) were less than the num-

ber of non-shirkers willing to work at the profit-maximizing wage w, so that
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L < F(w — ¢). An employer who can screen could then lower the wage to
w' such that L = F(w' — ¢) and still hire L non-shirkers, thereby raising
profits; this contradicts the claim that w was profit-maximizing. Further-
more, it never pays for a firm to hire more than F(w — ¢) workers at wage
w. If L > F(w — ¢) at the optimum, some workers are shirking; a profit-
maximizing employer with the ability to screen can fire an expected shirker,
reducing costs without harming output. This contradicts the claim that L is
profit-maximizing. Therefore, with full screening, profit maximization im-
plies the effective labor supply constraint is always binding: . = F(w — ¢).

Adding Functional Form Assumptions: With shifted-power labor sup-
ply, the binding supply constraint implies

Ly = F(wl - Cb) = (wl —¢— M)Ka €<w1) =1, Ey = L.
Profit as a function of w is

Iy (w) = G(By(w)) = wLi(w) = aln (w — ¢ — p)") = w(w — ¢ — )"

=axln(w—¢ —p) —w(w —¢ —p)".

The first-order condition dIl; /dw = 0 is

ark K rk—1

R — — - - — - =0.
(wl - ¢ _ M) (wl (b :U’) "iwl(wl ¢ M)
The marginal revenue product of labor at the optimum is

which is graphically illustrated with parameter values in Figure 4a.
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Case 2: No screening, and labor supply binds. Now suppose the firm can-
not condition hiring on y, and the labor supply constraint binds. In this case
effective labor is given by E(w) = F(w — ¢), while employment is L = F(w)
as all workers with outside option worse than w will choose to work at the

firm. The firm’s problem is

max G(F(w—9¢)) —wF(w).

Here, a higher wage raises effective labor through both participation and ef-
fort. Since E'(w) = f(w — ¢), the first-order condition for w, (the optimal

wage in the second case) is:

G'(BE(ws)) f(wy — ¢) — (F(ws) +waf(ws)) = 0.

Note that the MCL term is exactly the same as in a monopsony problem,
while the MRPL is now modified by effort extraction. We can write the wage
as a standard monopsony markdown applied to an effort-adjusted marginal

revenue product of labor, MRPL,:

f(wy — ) o n(w)

MRPLeg(ws) = G/<F<w2_¢>)' flwy) w2 = m

MRPLeg(w5).
The first factor, G'(F(w — ¢)), captures that, holding employment fixed, ef-
fective labor is scarcer when some workers shirk, so the marginal product
per effective unit is higher. The second factor, f(wy; — ¢)/f(w2), captures the
conversion rate from a higher wage to additional effective labor through the
no-shirking threshold. Relative to the classic monopsony case £ = F(w),
these two forces can offset or reinforce each other, so the net shift in MRPL.
(and hence in wages/employment) is theoretically ambiguous.

In our shifted-power labor supply example, without screening, the firm
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hires all workers with b; < w, so

Effective labor is again just the mass of workers who exert effort:
By = e(wz) Ly = F(wz — ¢) = (w2 — ¢ — )"

Profits are

Ta(w) = G(Ba(w)) — wiy(w) = aln (w = ¢ — p)*) = wlw - )"

=arIn(w — ¢ — p) —w(w — p)~.

The first-order condition dIl,/dw = 0 is

ar _
w—o—pn) (W — p)" — Kwa(wz — p)*' =0,
or equivalently
ar _
o= (wy — 1) [(wy — ) + Kws].

This equation implicitly defines the Case-2 efficiency wage w- as a func-
tion of (a, u, k,¢). We show this case in Figure 4b, where we keep all the

parameters as in Figure 4a.

Case 3: No screening, and labor demand binds. The labor supply con-
straint need not bind when effort (hence productivity per worker) rises with
the wage. If the efficiency-wage choice of w (i.e., the choice of w ignoring
L < F(w)) yields excess labor, the constraint is slack and the unconstrained

solution is optimal.



117

Because the firm cannot condition hiring on b;, the average effective la-
bor per hired worker is e(ws) = F (w3 — ¢)/F(ws); this is the share of workers
who do not shirk, among workers who are willing to accept the offer. The
amount of effective labor employed at the firm is e(w3) L. The firm’s uncon-

strained problem picks w3 and L; to solve:

max G(e(ws)L3) — wsLs.

w3, L3
with first-order conditions:
G/(eLg) 6/(’(1)3) L3 — L3 = 0, Gl(eLg) 6(11)3) — w3 = 0.

Using w3 to denote the firm’s profit-maximizing wage, and combining the

two first-order conditions gives the Solow condition

which, using e(ws) = F(w3 — ¢)/F(w3) and defining n(z) = x f(x)/F(z), is

ws B
n(ws — @) ws— b n(ws) =1, (38)
which gives us a solution:
¢(n(ws) +1)

R n(ws — @) + n(ws)

The wage wj is pinned down by the Solow condition and depends only on
the outside-option distribution (via ) and ¢, not on G(-). Given this “Solow

wage,” w3, employment satisfies

G (e(ws3)L3) e(w3z) = ws,
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so productivity shifts (G') move L3 at a fixed w; (quantity adjustment).

Even without a monopsony markdown, the Solow wage depends on F
through n(-). Intuitively, raising w; increases the mass of non-shirkers F'(w;—
¢) and, with random rationing, the share of non-shirkers among those will-
ing to work (F(w)); both enter e(w;). Hence the shape of F' disciplines the
optimal wage via the Solow condition. Note that under constant elasticity 7,
the Solow wage ws; = (1 + 1) ¢ is rising in n: a more competitive labor market
yields a higher wage even though there is no monopsonistic markdown.

With log production and shifted-power labor supply, but without a labor

supply constraint, the firm solves

max G(e(ws)Ls)—wsLs = max aln(e(ws)Ls)—wsLs, e(ws) = (U)B_—M) 7
w3, L3 ws, L3 ws — i

subject to L3 < F'(ws), but with the constraint slack at the optimum.

The first-order conditions are
G,(€L3) 6’(@U3)L3 — L3 = 0, G/(GLg) B(w;g) — Wz = 0.

Combining them yields the Solow condition

e'(ws)
e(ws) ws = 1.
Since
ne(w) = k[ In(w — ¢ — p) — In(w — p)],
we have
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Thus the Solow condition becomes

K
(w3 — ¢ — p)(ws — p)

ws =1 — Kowy = (w3 — ¢ — ) (w3 — ).

The relevant (positive root) solution is

(1+ k)P + /(14 K)20* + drdu

5 (39)

w3(p) = p +

The first-order condition with respect to L3 is

G'(e(ws)L3) e(w3) = w3 =

SO

Lim —" e(ws)Ls = <w3—_¢—u>i

ws3(¢) w3 — w3’

This is the case illustrated in Figure 4c with the same parameters as Fig-

ure 4b, except that ¢ is increased to ensure that the equilibrium is in the

labor-demand constrained region.

Shapiro-Stiglitz Limit. Further observe from Equation 39 that as  goes to
0, the solution will be a wage equal to the Shapiro-Stiglitz wage 1.+ ¢, and will
be demand constrained so long as the total amount of labor (normalized to
1) is sufficiently large. That is, the condition for involuntary unemployment
is MRPL(Ls) = p+ ¢ > a=MRPL(1).

Constant Elasticity Case. Suppose . = 0, so np = « is constant. Then Equa-
tion 39 reduces to (1 + n)¢. This case makes it easy to see that as the elastic-
ity of labor supply becomes larger, wages increase, despite labor supply not

binding.
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A.4 Transitions From Case 3 to Case 2

When firms cannot condition hiring on y, they may be constrained by either
labor demand (Case 3) or labor supply (Case 2). We next consider how a firm
may transition between the two cases.

The supply constraint L < F'(w) is slackiff L3 < F(ws), i.e.

At the boundary L3 = F(w3) we have
a*(¢) = ws(¢) [w3(¢) - M]n>
so for a given efficiency cost ¢ the global optimum is

Case 3 (demand-constrained Solow solution), a < a*(¢),

Case 2 (supply-constrained interior solution), a > a*(¢).

Equivalently, for given (a, i, x) there exists a cutoff ¢* (defined implicitly
by a = w;3(¢*) [ws(¢*) — p]") such that the global optimum switches from
the supply-constrained Case 2 for ¢ < ¢* to the demand-constrained Solow

solution (Case 3) for ¢ > ¢*.

Case 3 (demand-constrained Solow solution), ¢ > ¢*(a),

Case 2 (supply-constrained interior solution), ¢ < ¢*(a).

The global optimum switches from the supply-constrained interior so-
lution (Case 2) for ¢ < ¢* to the demand-constrained Solow solution (Case
3) for ¢ > ¢*. We show this transition in the assumed parameter values in

Figure 6, along with wages and employment.



121

We can also show how the global optimum switches from Case 3 to Case
2 as labor demand increases, by varying a. Figure 7 shows this transition oc-
curs as labor demand increases, with the transition happening from a Case 3
fixed-wage, no-rent-sharing equilibrium with involuntary unemployment to
a Case 2 rent-sharing equilibrium with no involuntary unemployment (but

equilibrium shirking).

Remarks. These three cases are based on polar assumptions of full or no
screening, and are meant to be a first pass at studying how to combine la-
bor discipline and monopsony. More generally, if firms have some (partial)
ability to screen, the logic of the full screening case—where firms are labor
hungry and yet turn away some workers, and firms’ markdown is limited by
efficiency wage considerations—may be relevant for a broad segment of the

labor market. Analyzing that possibility is a useful direction for future work.
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Figure 6: Employment and wages without screening for values of ¢, showing
transition from labor supply constrained case to labor demand constrained
case
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Transition in a: optimal wage w ™ (a)
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Figure 7: Employment and wages without screening for values of a, showing
transition from labor supply constrained case to labor-demand constrained
case.
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B. Empirical Appendix

B.1 Studies Included in the Forest Plot

Standard
Study Classification Estimate Error
Bachmann and Frings (2017) Calibrated model 2.022 0.160
Bachmann, Demir and Frings (2021) Calibrated model 1.696 0.030
Dube, Manning, Naidu (2020) Calibrated model 1.337 0.460
Ransom (2022) Calibrated model 1.730 0.820
Serrato and Zidar (2016) Calibrated model 4.188 4.795
Bo, Finan, and Rossi (2013) Experimental 2.134 0.277
Caldwell and Oehlsen (2023) Experimental 2.736 2.647
Doerrenberg, Duncan, and Loffler (2023) Experimental 0.440 0.380
Dube, Jacobs, Naidu, and Suri (2020) Experimental 0.140 0.020
Dube, Naidu, and Reich (2022) Experimental 4.572 1.456
Muralidharan, Niehaus, and Sukhtankar (2023) Experimental 3.070 6.960
Portner and Hassairi (2018) Experimental 0.620 0.080
Amior and Manning (2020) Non-Experimental 1.007 0.361
Autor, Dube, and McGrew (2024) Non-Experimental 1.358 0.271
Bassier, Manning, and Petrongolo (2025) Non-Experimental 0.738 0.004
Bodah, Burkett, Lardaro (2003) Non-Experimental 0.420 0.111
Booth and Katic (2011) Non-Experimental 0.709 0.122
Brooks, Kaboski, Li, and Qian (2021) Non-Experimental 1.175 0.052
Campbell (1993) Non-Experimental 1.590 0.710
Currie (1991) Non-Experimental 3.650 1.730
Depew and Sorensen (2013) Non-Experimental 2.520 0.540
Depew, Norlander, and Sorensen (2017) Non-Experimental 1.744 0.502
Fleisher and Wang (2004) Non-Experimental 0.245 0.046
Galizzi (2001) Non-Experimental 1.820 0.040
Hirsch and Jahn (2015) Non-Experimental 1.360 0.035
Hirsch, Jahn, Manning, and Oberfichtner (2019) Non-Experimental 2.220 0.039
Hirsch, Jahn, and Schnabel (2018) Non-Experimental 2.612 0.289
Hirsch, Schank,, and Schnabel (2010) Non-Experimental 2.489 0.050
Hotchkiss and Quispe-Agnoli (2012) Non-Experimental 2.370 1.850
Howes (2005) Non-Experimental 0.680 0.108
Manning (2003) Non-Experimental 0.547 0.107
Marinescu and Wolthoff (2020) Non-Experimental 1.620 0.890
Meitzen (1986) Non-Experimental 1.207 0.673
Ogloblin and Brock (2005) Non-Experimental -0.313 0.008
Roussille and Scuderi (2023) Non-Experimental 4.130 1.130
Sullivan (1989) Non-Experimental 1.270 0.210
Vick (2017) Non-Experimental 1.630 0.020
Wasylenko (1977) Non-Experimental 4.505 1.522
Dobbelaere and Mairesse (2013) Production Function 2.574 1.099
Felix (forthcoming) Production Function 1.020 0.008
Pham (2023) Production Function 1.570 0.965
Tortarolo and Zarate (2020) Production Function 7.620 0.043
Townsend and Allen (2024) Production Function 3.446 0.544
Yeh, Macaluso, and Hershbein (2022) Production Function 1.880 2.520
Amodio and Roux (2023) Quasi-experimental demand shock 2.439 1.203
Bloesch, Larsen, and Yding (2024) Quasi-experimental demand shock 1.490 0.335
Cho (2018) Quasi-experimental demand shock 4.808 2.422
Dhyne et al. (2024) Quasi-experimental demand shock 3.865 2.387
Goolsbee and Syverson (2023) Quasi-experimental demand shock 5.051 2.066
Kline, Petkova, Williams, and Zidar (2019) Quasi-experimental demand shock 3.240 1.700
Kroft, Luo, Mogstad, and Setzler (2020) Quasi-experimental demand shock 3.500 1.120
Lamadon, Mogstad, and Setzler (2022) Quasi-experimental demand shock 6.520 0.560



Volpe (2024)

Amold (2021)

Barth and Dale-Olsen (2009)
Bassier, Dube, and Naidu (2022)
Blau and Kahn (1981)

Datta (2023)

Derenoncourt and Weil (2025)
Dube, Giuliano, and Leonard (2019)
Falch (2010)

Falch (2011)

Falch (2017)

Gottlieb et al. (2025)

Matsudaira (2014)

Naidu, Nyarko, and Wang; (2016)
Ransom and Simms (2010)
Staiger, Spetz, and Phibbs (2010)
Sulis (2011)

Quasi-experimental demand shock

Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
Quasi-experimental wage-shock
~ Quasi-experimental wage-shock

6.350
0.870
1.310
4.200
2.356
5.635
2.040
4.600
1.449
7.000
1.390
0.437
-4.384
1.052
3.691
0.127
0.859

125

0.595
0.440
0.043
0.054
1.075
2.028
0.420
9.000
0.387
2.293
0.200
0.109
2.977
0.292
1.162
0.185
0.012

Note: We define outlier observations as having a labor supply elasticity of more than 15 or less than -10 or a

standard error greater than 15.

B.2 Outliers

Standard
Study Classification Estimate Error
Fakhfakh and Fitzroy (2005) Non-Experimental 18.182 6.667
Dobbelarere and Vancauteren (2017) Production Function 11.427 50.400
Tucker (2018) Quasi-experimental demand shock 15.550 5.150
Mas (2017) Quasi-experimental wage-shock 18.347 8.629




