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Abstract

This paper studies how labor market power affects the transmission of monetary policy. Using
administrative U.S. Census data, we show that firms with high monopsony power—those accounting
for over 10 percent of the local wage bill—respond less to monetary policy in terms of their wage
bill and employment. We then develop a New Keynesian model with heterogeneous firms and
oligopsonistic competition to interpret these findings. Wage stickiness combined with firms’ labor
market power is key to generating the heterogeneous responses that we document. Our model
highlights two channels through which oligopsony shapes the aggregate effects of monetary policy:
partial passthrough and misallocation. Calibrated to U.S. labor markets, the model implies that
the decline in labor market power since the 1980s has increased the output response to monetary

policy by about 50 percent.
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1 Introduction

Over the past four decades, local labor markets in the U.S. have become less concentrated.! The
Herfindahl-Hirschman index of local labor market wage bill has declined from 0.35 in 1980 to 0.24 in
2019.2 Despite this decline, local labor markets are still highly concentrated: less than 6 percent of the
firms in a local labor market account for 40 percent of employment. This high degree of concentration
can lead to a partial and heterogeneous pass-through of demand shocks to wages, a key element in the
transmission of monetary policy to real outcomes.

In this paper, we study how labor market power shapes the transmission of monetary policy. We
address this question both empirically and theoretically. On the empirical side, we use administra-
tive U.S. Census data to document the heterogeneous response of firms to a monetary policy shock.
We classify firms into low- and high-monopsony-power groups, according to their wage-bill share in
the local labor market. Our analysis shows that low-monopsony-power firms are significantly more
responsive to monetary policy shocks both in terms of their wage bill and their employment.

On the theoretical side, we construct a heterogeneous agent New Keynesian model with oligopson-
istic competition. The economy consists of a continuum of local labor markets, within each a finite
number of heterogeneous firms employ workers. These firms compete a la Bertrand and can adjust their
nominal wages infrequently. Our model implies two channels through which oligopsonistic competi-
tion affects the aggregate effects of monetary policy: a partial passthrough channel and a misallocation
channel. We develop a numerical method to solve the model, and calibrate it to match key character-
istics of the U.S. labor market. In the calibrated model, like in the data, high-monopsony-power firms
are less responsive to monetary policy. Quantitatively, we find that oligopsonistic competition damps
the effect of monetary policy on output by 24 percent, relative to an economy where firms maintain
stable markdowns. Furthermore, the decline in labor market concentration since 1980 has amplified
the transmission of monetary policy to aggregate output by more than 50 percent.

The dataset we use to study the heterogeneous response of firms to monetary policy is the Census’
Longitudinal Employer-Household Dynamics (LEHD) merged to the Longitudinal Business Database
(LBD). The LEHD contains quarterly information on wage bill and employment of all establishments
with employees in the U.S. between 1993 to 2022, including the county in which they are located,
their age, industry, and the firm to which the establishment belongs. We follow Yeh et al. (2022) in
defining a local labor market to be all workers working for firms in the same subsector (3 digit NAICS)
in the same county. We classify a firm-county-subsector triplet as a high-labor-market-power firm if
it accounts for more than 10 percent of the total wage bill in the local labor market. Otherwise, it is
classified as a low-labor-market-power firm.

We use the local projection method (Jorda, 2005) to identify the dynamic effect of monetary policy
on firms’ wage bill. Our main empirical finding is that low-labor-market-power firms respond more to a
change in monetary policy. In response to a 25 basis points reduction in the federal funds rate, the wage

bill of low-monopsony-power firms responds by 0.5 log point more than that of high-monopsony-power

!See Rossi-Hansberg et al. (2021) and Berger et al. (2022).
2 Authors’ calculation using the U.S. Census Longitudal Business Database. We follow Yeh et al. (2022) in defining a
local labor market as a subsector (3-digit NAICS) in a county.



firms in the second year following the shock. To put this number in perspective, while both group
of firms expand wage bill following an expansionary monetary policy shock, low-labor-market-power
firms response is about 50 percent larger. This heterogeneous response holds even after controlling
for the national size of firms as well as their age, changing the definition of a local labor market,
and considering different types of monetary policy shock series. Finally, we decompose the wage bill
response into changes in employment and changes in the wage, and find that employment accounts
for roughly one third of the overall wage bill change.

The heterogeneous response we find across firms suggests that presence and observed changes in
labor market power over time can affect the transmission of monetary policy to real outcomes. To
gauge at the aggregate effects of labor market power on monetary policy efficacy, we construct a
structural general equilibrium model with heterogeneous oligopsonistic firms and nominal rigidities.
The labor market structure builds on Berger et al. (2022). The economy consists of a continuum of
local labor markets. Each local labor market contains a finite number of firms who differ along their
productivity level. Workers in the economy have idiosyncratic tastes towards different local labor
markets and towards different firms, resulting in a finite labor supply elasticity for each firm which
endogenously varies with the wage bill share of the firm in the local market.

The oligopsonistic firms all produce a homogeneous good but set their wages taking into account the
labor supply function they face. They compete a la Bertrand and can adjust their wage infrequently.
When a firm adjusts its wage, it internalizes its effect on the local wage index, taking as given the
wage strategies of its competitors. We study the equilibrium with commitment, which allows us to
accommodate rich heterogeneity across firms and local labor markets. The optimal markdown equals
to the average inverse labor supply elasticity until the next wage adjustment, with each period weighted
by the probability that the firm remains unable to change its wage. Since labor supply elasticity is
lower for firms with a larger labor market share, these large firms set a larger markdown relative to
competitive wages. The rest of our model is standard.

Before quantifying the model, we use a special case of the model to show the importance of wage
stickiness in driving the heterogeneous response across firms. We consider the limit case where the
discount factor is equal to zero, so that optimal wage setting is static. We study the effect of a rise
in demand, induced by an expansionary monetary policy, on a local labor market consisting of three
firms: a low-, medium-, and high-productivity firms. We first show that absent wage stickiness, all
firms adjust their wage by the same magnitude, resulting in a homogeneous response of labor and wage
bill despite the heterogeneity in labor market power. When all firms can adjust their wage, their labor
market share remains unchanged, they do not change their markdowns, so there is full passthrough
from the demand shock to the wage. We then consider the case in which one firm cannot adjust its
wage. When that is the case, there is a heterogeneous response between the remaining two firms.
With one firm stuck at their previous nominal wage, the labor share of the other two firms goes up.
Because the low-productivity firm faces a higher superelasticity of labor supply, its passthrough from
prices to wages is higher, and it responds more both in terms of employment and wage bill. Thus,
wage stickiness is a key driver of the heterogeneous response across firms.

The stylized model uncovers the two channels through which imperfect competition in the labor



market damps the effect of monetary policy on output. First, oligopsonistic competition reduces the
passthrough from prices to wages. This is because firms optimally increase their markdowns when
demand goes up. The lower passthrough to wages reduces the overall employment response, and as
a result, the output response. This is the partial passthrough channel. Second, the heterogeneous
response across firms affects aggregate total factor productivity (TFP). An expansionary monetary
policy shocks increases the employment share of low-monopsony-power firms. These firms are less
productive on average, so such shift reduces aggregate TFP. As a result, oligopsonistic competition
damps the effect of monetary policy on output by moving TFP in the opposite direction. This is the
misallocation channel.

Solving the full version of the model brings two new challenges relative to a standard heterogeneous
agent New Keynesian model such as Kaplan et al. (2018). First, the finite number of firms operating
in each local labor market implies that a law of large numbers cannot be invoked to eliminate the
idiosyncratic risk of wage stickiness. Second, firms and workers interact in a large number of markets
and the equilibrium wages are determined implicitly from firms’ mutual best responses. To overcome
these challenges, we adapt the sequence-space Jacobian approach (Boppart et al. 2018; Auclert et al.
2021) in two ways. First, we extend the perfect foresight assumption from including only aggregate
variables to also including the idiosyncratic wage adjustment shocks. Second, we introduce an inner
layer where we solve for the equilibrium in each local labor market in isolation. This numerical ap-
proach allows us to handle many heterogeneous firms across many local labor markets. The estimated
model consists of approximately one million firms across 25 thousand labor markets.

We calibrate the model to match key features of the U.S. labor market. Particularly, we target
the employment and population share of high-monopsony-power firms, the average HHI across local
labor markets, as well as the average markdown. The model is able to replicate the heterogeneous
response across low- and high-labor-market-power firms. In response to an expansionary monetary
policy shock, the wage bill of low-monopsony-power-firms responds by roughly 60 percent more than
that of high-monopsony-power firms.

Labor market power affects the transmission of monetary policy through the partial and het-
erogeneous passthrough of prices to wages by the oligopsonistic firms. To quantify the impact of
oligopsonistic competition on the transmission of monetary policy, we consider a counterfactual econ-
omy in which firms have full passthrough.We find that the response of output to a monetary policy
shock in the benchmark economy is 24 percent lower than in the full-passthrough counterfactual econ-
omy. Two thirds of the difference is attributable to the partial passthrough channel and one third to
misallocation.

Finally, we recalibrate the distribution of firms to represent the higher level local concentration
that was present in U.S. labor markets in 1980. In this economy, firms face fewer local competitors
and have higher market shares, on average. Our analysis suggests that a monetary policy shock is
more than 50 percent more effective at stimulating aggregate output in 2019 than it was back in the
1980. A related implication is that the decline in local concentration has flattened the slope of the

Phillips curve over time.



Literature review. This paper contributes to empirical and theoretical research on labor market
power, firm heterogeneity, and monetary policy.

A recent literature leverages administrative data to estimate the degree of labor market power
and the evolution of local labor market concentration over time (Azar et al., 2020; Benmelech et al.,
2022; Rinz, 2022; Chan et al., 2023). Our definition of a local labor market follows Yeh et al. (2022).
We contribute to this empirical literature by establishing a connection between local labor market
concentration and the transmission of monetary policy. By showing that firms respond differentially to
monetary policy shocks according to their local labor market share, our paper relates to the burgeoning
literature that studies the role of firm heterogeneity in monetary policy. This literature has emphasized
the role of heterogeneity in size and financial constraints (Gertler and Gilchrist, 1994; Caglio et al.,
2021; Champagne and Gouin-Bonenfant, 2022), age (Durante et al., 2022; Cloyne et al., 2023), and
default risk (Ottonello and Winberry, 2020). To this list, we add labor market power as a dimension
of heterogeneity that modulates firms’ responses to monetary policy.

Modeling firm-side labor market power in general equilibrium is typically done in one of two ways.
Search and matching frictions, as in Burdett and Mortensen (1998) and Manning (2003), or preference
heterogeneity as in Card et al. (2018) and Lamadon et al. (2022). Both of these reasons for labor market
power have been explicitly recognized by Robinson (1933) who introduced the term “monopsony”. We
adopt a preference heterogeneity-based approach, extending the setup of Berger et al. (2022) with a
nested CES labor supply system to nominal wage stickiness. In the resulting model, heterogeneous
firms play a dynamic game with their local competitors on a large number of markets. Solving this
model numerically is challenging. We develop a novel application of the sequence-space Jacobian
method of Auclert et al. (2021) that scales efficiently to heterogeneous firms and markets.

Finally, our paper is related to the literature on monetary policy with oligopolistic product mar-
kets. Mongey (2021) and Ueda (2023) study duopolies, while Wang and Werning (2022) and Alexander
et al. (2024) study oligopolies with homogeneous firms. Compared to these papers, we focus on the
labor market and allow for firm heterogeneity in productivity and number of local competitors. Partial
passthrough from costs to prices (or in our case, prices to wages) is a central element in all of these
models. However, our framework with heterogeneous productivity also features an additional misal-
location channel which accounts for about one third of the total impact of oligopsony. Conceptually,
this “supply-side channel” of monetary policy is similar to Baqaee et al. (2024) and Meier and Reinelt
(2024), who get endogenous fluctuations in aggregate TFP due to reallocation between firms with

different desired markups but uniform productivity.

Layout. The paper proceeds as follows. In section 2, we establish empirically that firms respond
differentially to monetary policy shocks depending of the degree of their labor market power. In section
3, we present our heterogeneous agent New Keynesian model with oligopsonistic labor markets. In
section 4, we provide intuition using a special case of our model. In section 5, we introduce a numerical
method to solve the model and quantify the effect of oligopsonistic on the transmission of monetary

policy. Section 6 concludes.



2 Empirical Analysis

In this section, we study whether monetary policy shocks have a differential impact on firms depending
on their degree of labor market power. To this end, we combine two administrative data sources from
the US Census Bureau. We use these data to construct firm-level measures of employment and wage
bill within narrow labor markets and by firm characteristics such as age, firm size, and industry. We

complement these data with measures of monetary policy shocks and other macroeconomic time series.

2.1 Data

Our primary source of data is the Census’ Longitudinal Employer-Household Dynamics (LEHD) which
is an employer-employee matched panel dataset constructed from unemployment insurance records.
The LEHD contains quarterly data on employment and wages at the individual level and includes
information on the worker (e.g., age, gender, and education level) and their employer (e.g., firm
identifier, location of the job, and narrow industry groups).

In our analysis, we use information from 1993Q1 to 2021Q4 for all states available at a particular
quarter. This implies that the number of states increases over time—from 6 to 23—as new states are
included in the sample.?> The unit of observation in LEHD is an individual unemployment insurance
account, which can be associated with multiple firms if the worker is employed in different firms in a
given quarter.

We aggregate the wage bill and employment data in LEHD at the firm-county level within a quarter,
summing all the wage bill and employment across all the establishments a firm has in a particular
county. Importantly, although for the wage bill we record all the wages paid by a firm in a period,
part of this wage bill is due to short employment spells that could last even a day. Hence, to reduce
the volatility of firm-level employment, we consider a worker to be employed in a particular firm if the
individual earned more than 950 dollars within the quarter which corresponds to working full time for
at least 3 weeks on the federal minimum wage. Finally, we drop firm-quarter observations with zero
wage bill. This leaves us with about 207 million firm-labor market-quarter observations which we use
in our main empirical analysis.

We define a local labor market to be all firms within a subsector (3-digit NAICS) in the county.
Then, for each firm in a local labor market, we calculate the share of the labor market wage bill it
accounts for. We classify firms into low and high labor market power categories. A firm is considered
to have high labor market power if it accounts for 10 percent or more of the total wage bill within the
local labor market. All other firms within a labor market are classified as having low labor market
power. Notice that because we aggregate wage bill and employment of firms across subsectors and
counties, a firm present in multiple labor markers can be classified as having high labor market power
in one labor market (e.g., a grocery chain is the only supermarket in a small town) but as having low

labor market power in a different labor market (e.g., the same chain but in a big city).

3More precisely, we have information on 6 states in 1993, including California. By 2000, this increased to 21,
and to 23 states in 2004. By the end of our sample, we have the following states: Arkansas, Arizona, California,
Connecticut, Colorado, Kansas, Connecticut, Maine, South Carolina, North Dakota, New Jersey, New Mexico, Nevada,
Ohio, Oklahoma, Pennsylvania, South Dakota, Tennessee, Utah, Virginia, Washington, Wisconsin, Wyoming,.



We combine the data from LEHD with information from the Longitudinal Business Database
(LBD), which contains annual information on wage bill and employment for all firms in the private
sector from 1978 to 2022 and revenue information starting in 1998. The key advantage of LBD relative
to LEHD is its coverage, which spans the entire private business sector for all states. We use LBD to
obtain the age of the firm, the levels of employment, wage bill, and revenue at the national and at the
local labor market levels. Furthermore, the geographical information contained in LBD allows us to
define a local labor market using Commuting Zones rather than counties. We use this information in
our robustness exercises.

We combine this dataset with quarterly macroeconomic aggregates (e.g., GDP and unemployment)

and a measure of monetary policy shocks obtained from Jarocinski and Karadi (2020).

2.2 Econometric Specification and Results

To measure the impact of monetary shocks on the labor market and how that varies depending on the

degree of firms’ labor market power, we run a series of local projections (Jorda, 2005) of the form
Jitrh — Yit—1 = Orsgn + Bnet’ D x Ilsip—1 < 10%] + T3 X 01 + €i44n, for h=1{0,...,15} (2.1)

where y; 14, = % Zi:o Yit+h+r is a forward-looking moving average of the log of the wage bill for firm
¢ in quarter ¢, and y; ;1 is the log of the wage bill in period ¢ — 1. This simple moving-average local
projection specification, which is motivated by the smooth local projection approach of Barnichon
and Brownlees (2019), has the advantage that it can be easily implemented with large panel datasets
and smooths out the large jumps of wage bill and employment that are usually observed in firm-level
data. We also include time-subsector-monopsony power group fixed effects d; 45 to control for other
aggregate effects that could impact firm’s wage bill within an industry. The matrix X;; contains
aggregate controls (CPI inflation, unemployment rate, and GDP), firm-level controls (four lags of
yit), and state-by-subsector fixed effects. Finally, the coefficient ), capture the response of the wage
bill of a firm with low monopsony power (identified by the dummy I [s;;—1 < 10%]) to a monetary
policy surprise, &, relative to high-monoposony-power firms.

Our baseline results are displayed in Figure 1, which shows the response of the log wage bill to an
unexpected decrease in the federal funds rate of 25 basis points. The dotted line in panel 1a shows a
positive and statistically significant response of the wage bill to an expansionary monetary shock. For
comparison, we show the results from a standard panel local projection (dashed line). We find that
on average, the wage bill increases by 0.5 log point more for low-monopsony-power firms relative to
high-monopsony-power firms four quarters after the shock. The relative effect reaches about 0.9 log
point ten quarters after the shock.

It is possible that the larger response of low-monopsony-power firms depicted in Figure la only
implies more churning of workers from high to low-monopsony-power firms without any change in
aggregate employment. To verify this, Figure 1b displays the within-group response of the wage bill
for high- and low-monopsony-power firms. Two results are worth noticing. First, both groups respond

positively to an expansionary monetary shock; however, firms with low monopsony power respond



Figure 1: WAGE BILL RESPONSE TO A MONETARY POLICY SHOCK

(a) Relative Response (b) Response Across Groups
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The figure shows the relative response of firm-level log wage bill (Panel a) and within the group of high and low monopsony power
(Panel b). We plot the coefficient 8}, for each horizon h from 0 to 15. To reduce the impact of outliers, we trim the sample for each
horizon h at the bottom and top 0.1 percent of the distribution of the change wage bill or employment between periods ¢t and t + h.

The shaded areas represent 95 percent confidence intervals. Standard errors clustered at the local labor market level. Regressions
include an average of 155 million firm-quarter observations

relatively more. Second, the response of high-monopsony-power firms is about 0.9 log point after
four quarters, whereas that of low-monopsony-power firms is about 1.4 log points, indicating that

low-monopsony-power firms respond 50 percent more than high-monopsony-power firms.

2.3 Robustness

Low-monopsony-power firms tend to be smaller and younger than high-monopsony-power firms, which
could make them more responsive to monetary policy shocks. To address this, we consider a list of
robustness exercises which are summerized by Figure 2a. This figure shows how our headline result—
the response of the wage bill for low-monopsony-power firms relative to high-monopsony-power after
a 25 basis points expansionary monetary surprise four quarters after the shock—as we change the
specification.? The lines represent 95 percent confidence intervals. In each case, we interact the

monetary policy shock with a dummy capturing a particular firm characteristic.

Age. We divide our firms by age at the moment of the shock into three groups—Iess than 5 years,
between 5 and 10, and above 10 years old—and we plot the relative response of low versus high-
monopsony-power firms. The second bar in Figure 2a shows that controlling for age does not change
our results. This is because we do not observe a significantly larger response for young (less than 5
years old) or middle-aged firms (between 6 and 10) relative to old firms (104 years old) up to eight
quarters after the shock (Appendix Figure C.1).

4The full moving average impulse response is shown in Appendix Figure C.3.



Figure 2: WAGE BILL RESPONSE TO A MONETARY POLICY SHOCK

(a) Robustness (b) Employment
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Notes: Figure 2a shows the wage bill response of low-monopsony-power firms relative to high-monopsony-power firms to a 25 basis
points expansionary monetary policy shock at 4 quarters after the shock, for different specifications. In each case, we include the
interaction of the corresponding control and the monetary policy shock. Bars represent 95 percent confidence interval. Age indicates
firm age controls. Monopoly is a dummy equal to 1 if the firm is at the top 5 percent of the within NAICS-4 sales distribution.
Size indicates firm employment size controls. CZ labor market indicates labor market power defined at the commuting zone level.
Bauer-Swanson indicates Bauer and Swanson (2023) monetary policy shocks. Figure 2b shows the response of employment in the
baseline specification.

Size. We proceed similarly when controlling for employment size. That is, we divide firms within a
labor market by (lagged) employment in four groups—Iless than 5 workers, between 6 and 10, between
10 and 20, and above 20 workers. The results, shown in the second bar of Figure 2a, indicate that,
conditional on firm size, low-monopsony-power firms respond by about .25 log point more than high-
monopsony-power firms. This is because the response of small and medium-sized firms within a labor
market tends to be stronger than that of large firms (right panel of appendix Figure C.1), which tend
to have higher monopsony power, thus reducing the importance of firm relative size within a local
labor market. We find similar results when controlling simultaneously for firm age and size or if we

define firm size at the national rather than at the local labor market level (Appendix Figure C.2).

Monopoly power. We then study whether controlling for the relative share of sales within a
subsector—which can be interpreted as a measure of firms’ monopoly power—changes our results.
In this case, we rely on information from LBD since 1998 and define a firm to have high monopoly
power if the firm has more than 5 percent of the revenue share at the national level within a NAICS-4
subsector. The results are shown in Figure 2a, in the column labeled “monopoly”. Similarly to the

case when we control by size, adding monopoly controls reduces the estimate to about 0.25 log point.

Alternative definitions. We include two additional robustness exercises. In the first, we define a
local labor market within a commuting zone, which typically covers more than one county and might
cross state lines. Consistent with our baseline results, low-monopsony-power firms are significantly

more responsive to a monetary surprise, although the differential response is even larger, about 0.6



log point four quarters after the shock. Second, the rightmost column of Figure 2a shows the results
of our baseline specification, but considering monetary shocks as in Bauer and Swanson (2023) which
accounts for the Fed information effect in a different way than Jarocinski and Karadi (2020). Our

results, however, do not change significantly if one uses this alternative definition of monetary surprises.

Employment response. As a final robustness check, we study the relative response of firm em-
ployment to a monetary policy shock. Our results, shown in Figure 2b, suggest that the employment
response is weaker than that of the wage bill, but still statistically larger for low-monopsony-power
firms. In fact, after four quarters, the employment for low-monopsony-power firms is about 0.20 log
point higher than that of high-monopsony-power firms, representing about one-third of the overall
response of the wage bill. The other two-thirds is accounted for by the differential response of the
wage rate, which is significantly higher for low-monopsony-power firms, consistent with the higher
passthrough from shocks to wages observed in the empirical literature for small firms within a labor
market (Chan et al., 2023).

3 Model

Next, we present our oligopsonistic New Keynesian model with heterogeneous firms. To model imper-
fect competition, we build on the approach pioneered in the trade literature by Atkeson and Burstein
(2008) and adapted to labor markets by Berger et al. (2022). Firms are atomistic on national markets
but large on their local labor market. This type of model is well-suited conceptualize the empirical
evidence we presented in Section 2, because it provides a theory of market shares and passthrough at
the firm level.

The distinguishing feature of our model is wage stickiness. As we show, wage stickiness is necessary
to replicate the heterogeneous passthrough of monetary policy shocks. However, wage stickiness breaks
the block recursivity property that makes most models of this type tractable.” Notable exceptions
of models with nominal rigidites include Mongey (2021) who focuses on duopolies, and Wang and
Werning (2022) who focus on symmetric firms. Relative to these seminal papers, we allow for any
degree of firm heterogeneity in terms of productivity and number of local competitors, which enables
our model to match the cross-sectional moments that modulate our quantitative results. The key
assumption that makes our model tractable is that firms formulate their wage strategies in sequence
space and can credibly commit to them. Given this assumption, we can leverage the sequence-space
Jacobian method to solve for Nash equilibria on thousands of local markets inhabited by hundreds of
thousands of heterogeneous firm, in a way that depends on monetary policy and is consistent with

general equilibrium.

SFor example, Berger et al. (2022) prove that their model is block recursive, meaning that local labor market equilibria
can be characterized independently of aggregates. Wage stickiness breaks block recursivity, because it forces firms to
play a dynamic game in which aggregate fluctuations are payoff relevant.



Environment. Time is discrete and each period corresponds to a quarter. The economy consists
of a representative household, a continuum of firms, and a central bank. There are two types of
firms: producers and retailers. Producers inhabit a continuum of local labor markets j € [0, 1], each
with a finite number of firms indexed by i € {1,2,..., M;}. They hire labor from the household and
produce a homogeneous intermediate good which they sell to retailers on a national market. Retailers
differentiate the intermediate good into imperfectly substitutable varieties indexed by k& € [0, 1] which
they sell to the household. Producers have monopsony power on the labor market. Retailers have
monopoly power on the final goods market. We separate producers and retailers, and assume that

retailers are not affected by the boundaries of local labor markets, for tractability.

3.1 Households

Setup. The representative household chooses sequences of consumption {ck} from retailer k, labor
supply {n;j:} to producer ij, and nominal bonds {B;} to maximize the present value of expected

utility. Given initial wealth By, the household solves

max EOiﬁtU(CtaNt)a (3.1)

CktsNijt, Bt =0
where the aggregate consumption and labor supply indexes are given by

M
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1=1

with elasticities € > 1, and > ¢ > 0. The ordering of the labor supply elasticities implies that the
representative household is more willing to substitute labor within a local labor market than across

markets. Utility maximization is subject to the following budget constraint every period

i=1

1 1 [/ M;
/ preckedk + By = (1 +ii—1) B +/ (Z VVijtnijt) dj + 1L, (3-3)
0 0

where py; is the price of final good k, i;—1 is the nominal return on bonds between periods t — 1 and

t, Wij: is the nominal wage of producer ¢ on local labor market j, and II; is aggregate profits.

Optimality conditions. Goods demand is summarized by an aggregate Fuler equation and retailer-

specific demand curves

1+

Tt41
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Py

where the aggregate price index, defined by P.C; = f pricredk, and inflation can be expressed as

1

B 1 l—e 1—e B Pt
Pt = pkt dk s Tt = P . (35)
0 t—1
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Similarly, aggregate and firm-specific labor supply are given by

Wy Un(Cy, Ny) Wit ! <th)<
We o _ ) . Zit) 3.6
P Uc(Cr, Ny)’ tt Wit Wi ! (3:6)

where local and aggregate wage indexes are

1
1+n

C
W, = ( / Wi d > L Wy = ZWZ;*” : (3.7)

Note that both firm-specific labor supply and the two wage indexes are linearly homogeneous in wages.
Therefore, these equations are valid for both nominal and real wages. Our convention is to use upper
case letters to denote nominal variables and lower case letters to denote real variables. See appendix

A.1 for derivations.

Labor market power. The CES labor supply system described by equations (3.6) and (3.7) implies
that, as long as the elasticities n and ( are finite, producers will have labor market power. Producer 4j
may offer a lower wage than its local competitors (W;;; < Wj;) and national competitors (Wjj;; < W;)
and it will still attract workers. Finite labor supply elasticities capture, in reduced form, the deeper
reasons for firms’ having labor market power: mobility costs, search costs, specialized human capital,

and heterogeneous preferences over non-wage amenities (Berger et al., 2022).

3.2 Retailers

Setup. There is a unit measure of retailers k € [0, 1] who the buy homogeneous intermediate good
for price M; and turn it into differentiated final goods c; which they sell to households at price pg;.
Since varieties are imperfect substitutes, retailers have monopoly power and can set their own price.
There is price stickiness a la Calvo: retailers can adjust their price with probability 1 — 6, € (0,1].
The probability of adjustment is independently and identically distributed across periods and firms.
A retailer that cannot adjust its price has no decision to make. It produces just enough to satisfy
household demand at the current prices. A retailer that can reset its price will maximize the present

value of expected profits until the next price adjustment

max E; Z Q;Rt,t—i-T (PrtCritr — MiyrCrisr) (3.8)

Predchirr Yhier} T2

subject to the demand curve

*

Ckt+r = <]§it > Ciir, (3.9)
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where R; ;- is the nominal discount factor between periods ¢ and ¢ + 7

1 for 7 =0,

T—1 1
HSZO m fOI' T > 0.

Rt7t+7- - (310)

Price setting equation. Although the retailer’s problem is standard, it is useful to consider it due
to its similarity to the novel problem of the oligopsonistic producers. Price adjusters are symmetric

and set the same price

o= e B> 2200 Retir PryCror Myyr (3.11)
Pe—1 E X X007 R P Cryr '

Equation (3.11) shows that all retailers have the same market power, captured by a desired markup
that is constant and equal to ¢/(e — 1). The firm sets p; to achieve this markup over the expected
average marginal cost until the next price adjustment. The marginal cost 7 periods ahead is discounted
with the nominal discount factor R;tyr, with the probability 6 that the price is still in effect, and
weighted by expected sales which are proportional to Pf,  Cyy;.

Loglinearizing the first order condition (3.11) in conjunction with the price index (3.5) yields the

textbook New Keynesian Phillips curve

(1 = 6p)(1 — 56p)
917

= my + Biter1, (3.12)
where 7y and 7 denote inflation and real marginal cost in log-deviations from the zero-inflation steady

state. See Appendix A.2 for derivations.

3.3 Producers

The producers’ problem is ultimately similar to the textbook price setting problem of the retailers,
with the key difference that it allows for heterogeneous labor market power across firms. There is
a conceptual difference as well, namely that firms play a noncooperative dynamic game with their
local competitors. We describe the game under full commitment and show that the resulting wage

strategies are time consistent.

Setup. There is a continuum of producers who are ex-ante heterogeneous in two dimensions. First,
each firm operates on a specific local labor market j € [0, 1] inhabited by finitely many firms i €
{1,2,..., M;}. Thus, each firm faces different local competitors. Second, firms differ in their produc-
tivity z;; € (0,00) which is drawn from a location invariant distribution F'(z) once and for all. In
addition, producers face nominal wage adjustment costs a la Calvo. They can reset their wage with
probability 1 —6,, € (0, 1] that is independently and identically distributed over time and across firms.
Thus, firms also differ ex post in their histories of Calvo shocks {©;;;}72,, where ©;;; equals one when
firm ¢ in sector j can adjust its wage at time ¢, and zero otherwise.

This market structure implies that producers are infinitesimal with respect to the macroeconomy

but large on their local labor market. Accordingly, firms take aggregate outcomes as if they were
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exogenous while engage with their local competitors in a dynamic game to determine local labor market
outcomes. Specifically, we assume that firms play Bertrand competition with perfect commitment.
Let s; denote the state of the world in period t and s! the history of states, s' = {sq, ..., s;}. The state
s¢ consists of a monetary policy shock € as well as the Calvo shocks for all firms {{Gijt}?ijl}je[o,l}-
In period 0, all firms commit to a (nominal) wage strategy W;;(s') that is a best response to the
wage strategies of other firms as well as to the aggregate outcomes. As is standard in New Keynesian
models, all firms are required to accommodate labor supply at the prevailing wages.

Formally, firm ¢ on market j solves

max E, ZZR [ s')zijmij (s t)—nij(sf)wij(st)}, (3.13)

{Wij(s?),mij(st),W;(st)}

t=0 st
s\ 6\ ¢
s.t. nij(s') = (WW/;j((st))> (I[/I[/;((St))> N(sh), (3.14)
Wi(s') = [Wm )T D Wi (s 1*"] (3.15)
i
Wij(st) = Wij(stfl) if eijt =0. (316)

The firm sets its on wage W;;(s") to maximize the present discounted value of future profits, taking
into account the labor supply curve (3.14). In doing so, it considers its ability to move the local wage
index W;(s"), given the age strategies of its local competitors W;;(s"), as shown by (3.15). Finally,

(3.16) ensures that the wage strategy is implementable given the Calvo shocks.

Separability across wage spells. Next, we argue that the optimal wage strategy may be solved

for in a piece-wise fashion, considering wage spells in isolation.

DEFINITION 1. A wage spell S;j; is a set of states s'™7 with 7 > 0 such that: (i) the history of states
is equivalent up to time ¢, (ii) the firm gets to adjust its wage at time ¢, ©;;; = 1, (iii) the firm is stuck

with its time-t wage until time 7, that is 7 is the largest number such that >>Z_; O+ = 0.

Given this definition, we can partition the firm’s problem into wage spells and establish separability

between wage spells, allowing us to write the wage setting problem as

oo
max Es,;, Z Ryyr [Mt+7—zijnijt+7— — Nt Wi | (3.17)
{ zyt’n”t‘”’ JH”'} 7=0
W W ¢
st. Nijrer = 1t ( Jt”) Nitr, 3.18
utr < W]t+T > Wt+T " ( )
T
* 1+
th+7 = ( ijt) + Z Wz jtZ-T : (319)

i

The derivation, relegated to Appendix A.3, hinges on our assumption of full commitment. Without

commitment, firms would have to consider the off-equilibrium effects that their own wage choice today
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has on their competitors future wage choices, leading to dependence between wage spells.® At the
notational level, the only difference between the objective functions of retailers and producers is that
retailers only care about their own Calvo shocks and hence the expectations in (3.8) are straightforward

to write out without resorting to “price spells”.

Wage setting equation. In Appendix A.3, we derive the optimal reset wage

. _ Es,;, Y720 Retvrnijesr (1 — (1 — Q)Sijer) Miyrzij (3.20)
U By, 200 Regsrnijerr [L+1— (0= Osijerr]

where s;j: = Wijinije/(Winj) is the wage bill share of firm ij on market j in period ¢. Compare this
expression to the well-known price setting equation of retailers (3.11). Firm ij sets W, to implement
a desired markdown with respect to the marginal revenue product of labor (MRPL), M ,z;;. It
considers the expected present value of MRPL until the next wage adjustment, discounted and weighted

by employment. The crucial difference from monopolistic competition is that the desired markdown

€t _ 1 —(n—0)sijt
1+€ijt 1+77_(77_C)3ijt

Hijt = (3.21)
may vary both across firms and over time. Given the ordering n > ¢ > 0, firms with larger market
share s;j; set lower wages relative to MRPL. In the context of our model, firm heterogeneity in market
shares originates in differences in productivity and in the number of competitors. Equation (3.21)
highlights that we can interpret the markdown in terms of an equilibrium labor supply elasticity, €;;q,
which summarizes the market power of firm ij both within its local labor market and on the national
labor market. Equation (3.21) also clarifies that the relevant measure of labor market power for the
purposes of wage setting (and thus for determining labor demand and production) is the wage bill

share. This result guides our classification of firms by local wagebill share in our empirical analysis.

Flexible-wage limit. The mapping (3.21) from the primitive labor supply elasticities 7 and { to
the desired markdown pi;;; is the same as in the flexible-wage limit of the model. That is the model
studied in Berger et al. (2022), with the one difference that they focus on Cournot competition.” We
assume Bertrand competition, because formulating strategies in terms of wages is more natural than
in terms of employment when wages are sticky. Furthermore, the equilibrium of the flexible-wage limit
is the same as the deterministic steady state of our sticky-wage model. In sum, in response to small
monetary policy shocks, the distributions of wages, employment, and markdowns fluctuate around the

Nash equilibrium of the static benchmark model of oligopsony.

5We discuss the assumption of commitment in more detail in Section 3.6.
"Cournot competition implies that the equilibrium elasticity is a harmonic mean

—1

6Cou'r‘not _ 1 1 1 Sidt

ijt i S i .
’ no\n ¢)7"
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3.4 Central Bank

The central bank sets the nominal rate according to a standard Taylor rule
’it = iss + (bﬂ—(ﬁt — 1) + &¢. (322)

The ex-post real return on nominal bonds satisfies the Fisher equation

1+
147 = % (3.23)
t

3.5 Equilibrium

Given a sequence of monetary policy shocks {e;}, sequences of Calvo shocks for each producer {©;;;},
and initial wealth B_;, the equilibrium is a sequence of allocations {By, Ct, N¢, nji, nije} and prices

{it, Tty Ty Wiigs Wigts Wit wy, my} such that
1. Households and producers optimize;
2. Local labor markets are in Nash equilibrium with real wages and wage indexes® satisfying (3.7);
3. Inflation satisfies the loglinearized Phillips curve? (3.12);
4. The nominal rate satisfies the Taylor rule and the real rate satisfies the Fisher equation;

5. Goods and bond markets clear
1 Mj
Y;f = / Zzijnijtdj = Ct, Bt =0. (3.24)
0 =1

3.6 Discussion

Before moving on, let us discuss some of the key assumptions of our model.

First, our equilibrium concept assumes that firms have full commitment when setting their wage-
path strategies. This assumption enables us to solve the model at the scale that is required to match the
empirical evidence. An alternative equilibrium concept which we do not consider is the Markov perfect
equilibrium (MPE). Reinganum and Stokey (1985) note that the two approaches correspond to two
extreme assumptions about players’ ability to commit to future actions. Using path strategies, like we
do in this paper, corresponds to the assumption that firms can commit for their entire planning horizon.
Using decision rule strategies, as in Mongey (2021) and Wang and Werning (2022), corresponds to the
assumption that no commitment is possible at all.'®

A key difference between our equilibrium concept and the MPE is in the level of markdowns in the

non-stochastic steady state. In our setup, those would be identical to the flexible-wage equilibrium.

8The wage indexes are stated in terms on nominal wages, but they apply to real wages w; = W;/P; as well.

9Working directly with the loglinearized Phillips curve lets us omit the second-order effects of price dispersion.

10WWe note that in our setting, the full-commitment equilibrium does not lead to time-inconsistent solutions as is often
the case. This is because a firm is atomistic with respect to the aggregate economy and it takes the wage paths of its
competitors as given.
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With MPE, steady-state markdowns will be higher than in the flexible-wage equilibrium. This is
because a firm internalizes how raising its markup in the current period can lead to a future increase
in the markdowns of its competitors.!! Since the focus of this paper is the transmission of monetary
policy with oligopsinstic competition, the concern regarding the choice of equilibrium is not about
the steady-state level but rather the response of the economy to monetary policy. This concern is
attenuated by the finding of Wang and Werning (2022), who study the transmission of monetary
policy with oligopolistic competition. They show that while the steady-state allocations under MPE
and under full-commitment are significantly different, the difference in the response of the economy
to a monetary policy shock is miniscule.!?

Second, our model assumes that each local labor market is populated by a finite number of oligop-
sonistic firms, and that there is constant elasticity of substitution between firms within the local labor
market. As we show in the next section, the qualitative ability of the model to match the heteroge-
neous response observed in the data hinges on optimal markdowns being an increasing and convex
function of the relative market share of the firm. Such markdown behavior arises with a nested-CES
structure with a oligopsonistic competition in the inner nest akin to Atkeson and Burstein (2008) and
Berger et al. (2022), as we adopt in this paper. Alternatively, we could have assumed that there is a
continuum of firms within each local labor market but that the elasticity of substitution across these
firms is not constant, e.g., Kimball (1995). As long as optimal markdowns remain increasing and con-
vex in the relative market share of the firm, such change will not affect the qualitative response of the
economy to a monetary policy shock. We opted for the nested-CES with oligopsonistic competition
structure as it provides a cleaner mapping between model and data. This is because it allows us to:
(i) classify firms in the model to low- and high-labor-market-power groups in the same way as we do
in the data, (ii) match the degree of HHI observed in the data.

Third, our model assumes that both wages and prices are subject to nominal rigidities. Having two
sources of nominal rigidities may seem redundant, but that is not the case. FEach source of nominal
rigidity serves a different purpose in the ability of the model to match key features of the data. First, as
we show in the next section, nominal wage rigidities are necessary to obtain the heterogeneous response
of firms to monetary policy observed in the data. Second, nominal price rigidities are necessary to
match the average wage bill response. If prices were flexible, an expansionary demand shock would
cause both real wages and employment to fall. With nominal price rigidities, an expansionary monetary

policy can lead to an increase in both wages and employment.

" Competitors’ future markdowns may rise for two reasons. First, if the firm is still stuck at its current wage while
a competitor resets theirs, strategic complementarities imply that the competitor will optimally choose a higher mark-
down. Second, even after the firm resets its own wage, that wage can continue to influence future markdowns—through
competitors who adjusted their wage during the firm’s previous wage spell and remain locked into that level.

12\Wang and Werning (2022)’s measure of monetary non-neutrality is the half-life of the price-level response to a
permanent monetary shock. They report that the difference in the half-life under MPE and full commitment is less than
3 percent in all of their specifications. To put that in context, moving from monopolistic to oligopolistic competition
increases the half-life by 40 percent in their framework.
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4 Monetary Policy Transmission with Oligopsonistic Competition

We next study the transmission of monetary policy in our model. To make the analysis transparent, we
consider an analytically tractable special case and characterize the behavior of a local labor market in
partial equilibrium. This exercise serves three purposes. First, it shows that nominal wage rigidities are
necessary for the model to generate the heterogeneous effects of monetary policy across low- and high-
labor-market-power firms observed in the data. Second, it illustrates how the nested-CES structure
with oligopsonistic competition naturally gives rise to greater responsiveness among low-labor-market-
power firms. Third, it highlights the two channels through which oligopsonistic competition dampens
the aggregate effect of monetary policy on output: (i) partial pass-through and (ii) misallocation.
We focus on a local labor market with three firms that differ in productivity levels, 21 < 2o < z3.
We assume myopic households (3 = 0), so the wage-setting decision is static. Under these assumptions,

the optimal wage-setting condition simplifies to

. 1
it = gzth, (4.1)
where M, is the price of the good sold by the oligopsonistic firms, which they take as given. g is the

desired markdown of firm ¢ at time ¢, which is given by

iy = 2 E = (1= Qe
' n—(n—¢)si

(4.2)

with s;; denoting the firm’s wage-bill share in the local labor market. In the full model, the transmission
of monetary policy to employment and wages depends on how each local market responds to a change
in M;. Accordingly, we analyze the response of a local labor market to an increase in M.

Total differentiation of the wage-setting equation yields

Ol Wy 1 Oln puis
8lth N 81th.

(4.3)

Absent a change in the optimal markdown, the elasticity of wage response to the price of goods sold
is one. If the markdown optimally rises in response to an increase in the price, there is only partial
passthrough: wages adjust less than one-for-one. As equation (4.2) shows, the optimal markdown
depends on each firm’s wage-bill share, which in turn depends not only on its own wage but also on
the wages of competitors in the local labor market. To understand this relationship, we next solve for
the equilibrium in the local labor market and highlight the key ingredients that allow the model to

replicate the heterogeneous responses across firms observed in the micro data.

4.1 The Heterogeneous Passthrough of Monetary Policy

We begin by analyzing the equilibrium in the local labor market when wages are fully flexible. Consider
a rise in the intermediate input price at time t = 1. Let Alnz; denote the log difference between any
variable  of firm ¢ in period 1 and its initial level at time 0. The following proposition characterizes

the resulting local labor market equilibrium.
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Figure 3: Heterogeneous Response to Monetary Policy in Special Case

(a) Panel A: Flexible wages (b) Panel B: Sticky wages
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n small n small
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Notes: The panels illustrate how markdowns and wage-bill shares respond to an increase in the intermediate good’s price under
two scenarios. In Panel A (flexible wages), all firms fully passthrough the price increase, leaving wage-bill shares and markdowns
unchanged. In Panel B (rigid wage), the medium firm’s nominal wage is fixed, causing its markdown to rise. In equilibrium, the
small and large firms expand employment, but because the markdown function is convex, the large firm’s markdown rises more
while its wage-bill share increases less than that of the small firm.

ProrosITION 1. Consider an increase in the intermediate input price at t = 1, so that My > M.
If all firms can adjust their wages, there is a homogeneous response of wage and employment across
firms. That is, AlnW; = Aln Wy for all i and ¢, and Alns; =0 for all i.

All formal proofs are provided in Appendix A.4. Proposition 1 implies that, in the absence of wage
rigidities, both wage-bill and employment responses are homogeneous across firms. This homogeneity
arises despite differences in steady-state markdowns across firms.

Panel A of Figure 3 illustrates the intuition behind the homogeneous passthrough result. The
red line plots the optimal markdown as a function of the wage-bill share. Suppose all firms fully
passthrough the rise in the good’s price to their wages. In that case, all wages rise proportionally, and
each firm’s wage-bill share at time t = 1 remains identical to its share at ¢ = 0. Because wage-bill
shares are unchanged, so are the desired markdowns. Hence, following equation (4.3), our conjecture
that full passthrough is the equilibrium outcome is confirmed.

Two key modeling assumptions underlie the homogeneous passthrough result. First, in our frame-
work, the wage-bill share is a sufficient statistic that fully characterizes the optimal markdown. Second,
wage-bill shares are homogeneous of degree zero. These assumptions are not specific to the nested-
CES preferences we use for the disutility of labor and also hold under alternative formulations such
as Kimball (1995) preferences.

We now turn to the equilibrium with nominal wage rigidities. Suppose that one of the three
firms cannot adjust its nominal wage. The following proposition shows that in this case, the response
becomes heterogeneous across the two firms that can adjust their wages. In particular, both the wage

and employment of the smaller firm respond more strongly.

PROPOSITION 2. Suppose that firm i cannot adjust its wage, so that Alnw; = 0. Then, among the

firms that can adjust their wages, the wage and employment responses are larger for the smaller of the
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two. That is, Alns; < Alnsj for j,j' # i and zj > zj.

To build intuition for Proposition 2, suppose that the medium firm’s nominal wage is rigid. Because
its wage remains fixed when the price of the good rises, its markdown increases, shifting employment
toward the flexible firms. The key question is whether the flexible firms adjust their wages symmet-
rically. The answer depends on the curvature of the markdown function in equation (4.2), which is
governed by the superelasticity of labor supply. When the superelasticity decreases with the wage-bill
share, the markdown function is convex, implying that larger firms face a flatter residual labor supply
than smaller firms.

Panel B of Figure 3 illustrates this mechanism. When the medium firm’s wage is rigid, both the
small and large firms expand employment. Because the markdown function is convex, an equal propor-
tional increase in wage-bill shares induces a larger rise in the desired markdown for the relatively larger
firm. The smaller firm therefore raises its wage relatively more, while the larger firm’s passthrough is
dampened. The smaller firm’s stronger wage response also translates into a larger increase in employ-
ment. The heterogeneous transmission of monetary policy consistent with our micro evidence thus
arises whenever the superelasticity of labor supply decreases with firm size—a condition that holds

under the nested-CES structure with n > ¢ that we assume.

4.2 Oligopsonistic Competition and the Effectiveness of Monetary Policy

After establishing the mechanism underlying the heterogeneous response across firms, we now study
the aggregate effect of oligopsonistic competition on the transmission of monetary policy. There are two
channels through which oligopsonistic competition dampens the response of employment and output
to an expansionary monetary shock: a partial passthrough channel and a misallocation channel.

The first channel operates through incomplete passthrough of prices to wages. With nominal
rigidities, the passthrough from the price of goods sold, M, to wages is below one. Part of this limited
adjustment is mechanical—firms with fixed wages exhibit zero passthrough—but this component is
independent of the degree of competition. Oligopsonistic competition further reduces passthrough
because firms able to adjust their wages choose to raise their markdowns rather than fully transmit
higher prices to wages. When average markdowns rise, the passthrough from prices to wages is
incomplete, so nominal shocks translate less into real wage adjustments and employment growth.
Intuitively, oligopsonistic firms absorb part of the monetary expansion by widening their markdowns,
weakening the overall sensitivity of labor demand to monetary policy.

The degree of competition in the market directly shapes the extent of passthrough. As shown in
Figure 3, the markdown is a convex function of the wage-bill share, implying that passthrough from
prices to wages declines with firm size. Consequently, as the number of firms in a local labor market
increases, the average passthrough rises, reducing the strength of the partial-passthrough channel.

The second channel through which oligopsonistic competition dampens the effect of monetary
policy is the misallocation channel. Recall that goods produced by the oligopsonistic firms are perfect

substitutes. To a first-order approximation, aggregate production in the economy is given by!?

13The relationship holds only to a first order, because nominal price rigidities introduce a distortion (Yun, 2005).
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1 M;
Yt ~ / Zzijnijtdj. (44)
0

Letting th = fol (>-;nijt) dj denote the overall amount of labor supplied, we can define aggregate
TFP as

LM
0 i Ny

so that Y; ~ A;N;. Equation (4.5) implies that a shift of employment from high- to low-productivity
firms reduces aggregate TFP.' Since changes in the wage-bill share mirror changes in employment, a
decline in the wage-bill share of high-productivity firms leads to a reduction in aggregate TFP.

Proposition 2 reveals the direction of the misallocation channel. In the presence of nominal rigidi-
ties, a rise in demand increases the wage-bill share of low-productivity firms and reduces that of
high-productivity firms, leading to a decline in aggregate TFP. Two observations are worth empha-
sizing. First, misallocation arises only in the presence of heterogeneous firms. Firm heterogeneity is
therefore not merely a modeling feature aimed at matching the micro evidence but a key element shap-
ing the transmission of monetary policy under oligopsonistic competition. Second, our main finding is
not that expansionary monetary policy reduces TFP, but that oligopsonistic competition dampens the
effect of monetary policy through its effect on TFP. The overall response of TFP to monetary shocks
may also depend on other mechanisms—such as changes in capital utilization—that are outside our
framework and orthogonal to oligopsonistic competition.

The two channels we highlight—partial passthrough and missalocation—are not entirely novel, and
have been studied in some form in the context of imperfect competition in the product market. The
partial-passthrough channel is present in Mongey (2021) and Wang and Werning (2022), who study
monetary transmission under oligopolistic competition among homogeneous firms. The misallocation
channel is present Baqaee et al. (2024), who analyze monetary policy when firms differ in both market
power and price passthrough. One might therefore conjecture that imperfect competition has similar
implications for monetary transmission regardless of whether it arises in product or labor markets.
Our analysis shows that the opposite is true.

Whether in the product market or in the labor market, imperfect competition generates partial and
heterogeneous passthrough across firms. The difference in its implications for monetary policy stems
from whether these passthroughs affect the supply or demand side of the market. Imperfect compe-
tition in the labor market—the focus of this paper—produces partial and heterogeneous passthrough
in the demand for labor. Because households are on their labor-supply curve, partial passthrough
to wages leads to a smaller employment response. In contrast, imperfect competition in the product
market leads to partial passthrough to prices, which results in a larger, not smaller, quantity response.
Consequently, Mongey (2021) and Wang and Werning (2022) find the oligopolistic competition among
homogeneous firms amplifies the output response to monetary policy. And Bagaee et al. (2024) find

that lower passthrough by high-markup firms allows expansionary monetary policy to raise aggregate

14The marginal product of labor is not equalized across firms in the non-stochastic steady state because the marginal
disutility of labor is heterogeneous across firms—an implication of the nested-CES structure for the disutility of labor.
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TFP by alleviating misallocation.

Taken together, the stylized framework clarifies the core mechanisms through which oligopsonistic
competition shapes the transmission of monetary policy. It highlights how nominal wage rigidities and
convex markdowns jointly generate heterogeneous firm-level responses and aggregate dampening. We
next turn to the full model to quantify the strength of these channels and assess their implications for

aggregate employment and output dynamics.

5 Quantitative Analysis

This section quantifies how oligopsonistic competition shapes the transmission of monetary policy.
We begin by describing the numerical method we develop to solve the model, and then calibrate the
model to match key features of the U.S. labor market. The quantitative results show that oligopsonistic
competition substantially dampens the real effects of monetary policy: output responds about one-
quarter less than in an economy where firms maintain stable markdowns, with roughly two-thirds of
the attenuation due to partial passthrough and one-third to misallocation. We conclude by evaluating
how the observed decline in local labor market concentration since 1980 has amplified the effectiveness

of monetary policy.

5.1 Numerical Solution

Most models of market power in the Atkeson and Burstein (2008) tradition are tractable because they
involve a static game. Nominal rigidities introduce dynamics. A firm setting its wage has to consider
future developments in both aggregate and local conditions, because it may not be able respond to
them when they are realized. This subsection discusses the challenges that arise due to the introduction

of nominal rigidities and our approach to overcome them.

Challenges. There are two main challenges for computing the equilibrium of the model. First, the
law of large numbers does not apply to local labor markets with finitely many firms. Second, firms
and workers interact in a large number of markets.

To appreciate the challenge posed by idiosyncratic uncertainty on local markets, consider the prob-
lem of finding the local equilibrium in a single market. Equation (3.20) shows that the optimal wage of
firm 7 in market j at time ¢ depends on expectations of aggregate variables {Es, , [Ry i+ -], Es,;, [Mi1+] 1520

as well as the expectations of the local wage index {Es,;, [Wji+]}22,. Recall that the local wage index

is given by
1
Mj 1+n W* .
. if ©;; =1
_ 1+n _ ijt+T 1Jt+T )
Wityr = E Wz‘jt+T , Wijtr = . (5.1)
i1 Wijtsr—1 if ©ji4r = 0.

Since Mj is finite, the expected path of the local wage index until firm ¢ can reoptimize its wage
depends on the Calvo shocks of every other firm in market j. For concreteness, let us assume that

there are 16 firms in the market, the median in our calibrated model, and assume that the probability
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that a wage spell lasts longer than 20 quarters is negligible. The result is 2309 ~ 2. 10% possible
permutations of wage adjustments. Evaluating this expectation exactly is impossible even for a single
firm, not to mention finding the mutual best responses of 16 firms. And this thought experiment is
just about local equilibrium in a single market.

The challenge of working with a large number of markets is that equilibrium prices are characterized
implicitly, as solutions to a fixed point problem. Having many markets means having to deal with a
large-scale fixed point problem. Our calibrated model features about 975, 000 firms, inhabiting 25, 000
markets. Solving for impulse responses over 100 quarters means characterizing 100 x 975, 000 firm-level
wages, 100 x 25,000 local wages plus 100 x 2 aggregate prices. This challenge is not present in typical
HANK models, in which a distribution affects aggregate demand or supply but agents still interact on
a small number of national markets. We have to both keep track of a high-dimensional distribution

and solve for many equilibrium prices.

Solution. Since evaluating the expectations Es,;, [Wji1,] under uncertainty about Calvo shocks is
infeasible, we endow firms with perfect foresight of both idiosyncratic as well as aggregate shocks.'
Firms learn the entire sequences of monetary policy shocks and Calvo shocks in period zero, and can
compute the resulting paths of endogenous variables. All derivations in Section 3 and Appendix A.3
remain valid. We may simply drop the expectation operator Eg,,.

The modularity of the SSJ method enables us to overcome the challenge of many markets. The
key property of the model we exploit is that firms in market 7 do not compete directly with firms in

market 7. This can be seen clearly from the labor supply curve

Wige " (Wie\©

Firm ¢j considers how its wage W;;; compares to the local wage Wj; and to the aggregate wage W;.

Local wages in other markets matter only through their effect on the aggregate wage. Given this
insight, we solve the model in two steps. In the inner layer, we solve for Nash equilibria in local labor
markets independently of each other and conditional on aggregates. In the outer layer, we solve for

general equilibrium in national markets.

Firm block. We use a large but finite number of markets, J, and assume that the economy returns
to steady state after some finite number of periods 7. The inner layer of the production block is
a collection of J functions mapping {wj, m, ms}i g into {wjt, Aj1}io. The inputs are the payoff-
relevant prices that firms take as given. The outputs are the local wages and productivity that result
from firms’ best-response. Nash equilibrium corresponds to the fixed point w;j; = wj; for all £. In SSJ
terminology, each local market is a “solved block”, {m, m¢}i_o +— {wj, Ajt}tho, whose Jacobians may
be obtained by applying the implicit function theorem and the chain rule as usual. The last step is to

aggregate the local solved Jacobians to obtain the Jacobians of the firm block as a whole, which maps

15 Assuming perfect foresight with respect to aggregate shocks is common in macroeconomics, especially in
heterogeneous-agent models. Assuming perfect foresight with respect to idiosyncratic shocks is not common, because it
is typically not needed for tractability.
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Figure 4: FIRM BLOCK JACOBIANS: WAGE WITH RESPECT TO SALES PRICE
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Note: Panel A shows column 10 of the Jacobian of the local wage with respect to the sales price for a subsample of local labor
markets (in color) as well as the corresponding response of the aggregate wage (in black). Panel B shows columns 0, 10, 20, and 30
of the Jacobian of the aggregate wage with respect to the sales price for two different sets of Calvo shocks.

aggregate prices {m, m;}L, into the aggregate wage and TFP {wy, A;}L . In Appendix B, we walk
through each of these steps in detail.

The key feature of our approach is to characterize the Jacobians of the firm block by manipulating
many T x T matrices instead of a few JT x JT matrices, which would be infeasible for large J.
We find that a large number of markets, J = 25,000, is required to ensure that impulse responses
are not sensitive to further increasing the number of markets. Figure 4 illustrates the role of many
markets. Panel A compares the Jacobians of local wages wj; for a random subsample of markets with
the Jacobian of the aggregate wage w; with respect to mjg, a rise in the sales price 10 quarters ahead.
The responses of local wages are all different due to heterogeneity in the wage bill shares and Calvo
shocks of local firms. Furthermore, the local wage responses display visible steps that correspond to
wage adjustments by a single large firm (or simultaneous adjustments by a few firms). In contrast, the
Jacobian of the aggregate wage is smooth, because aggregating over sufficiently many markets washes
out the impact of individual Calvo shocks. Panel B makes this point more directly, by showing that

the Jacobians of the aggregate wage for two different sets of Calvo shocks are visually identical.

Full model. With the firm block in hand, we can represent the economy as a directed acyclic graph
(DAG) shown by Figure 5. The DAG is a useful tool to conceptualize the monetary transmission
mechanism as well as to solve the model numerically. Following the arrows reveals how the monetary
policy shock € propagates through the economy. The first-round effect of monetary easing—holding
prices w and m fixed—is to lower the real interest rate r and stimulate consumption C'. To meet the
increase in aggregate demand, firms have to increase employment N by offering higher real wages w.
The incentive to do so is provided by a rise in the relative price of intermediate goods m;, which in turn
raises inflation 7 and prompts the central bank to raise the nominal rate and curb the original stimulus.

From a macroeconomic perspective, the oligopsonistic competition between heterogeneous firms simply
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Figure 5: DAG REPRESENTATION OF GENERAL EQUILIBRIUM
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Note: Figure shows the dynamic acyclic graph representation of our New Keynesian model. The green firm block is constructed
by aggregating a large number of solved blocks, one for each local labor market. The Jacobians of the firm block capture the
passthrough of shocks to the real sales price m: and to inflation 7 into the aggregate real wage w; and aggregate TFP Ay.

modulates the increase in m required for aggregate supply to meet the increase in aggregate demand.

5.2 Calibration

We distinguish two sets of parameters. First, parameters that are common in New Keynesian models,
which we set to conventional values. Second, parameters of the oligopsonistic firm block, which we
calibrate internally to match moments of the distribution of firms and local labor markets. Table 1

summarizes the calibration. Table 2 shows the targeted moments which the model fits exactly.

Fixed parameters. We assume that the representative household has separable preferences over

consumption and labor aggregates

Ctl—v _@thru
1—7 1+v’

U(Cy, Ny) = (5.3)
and set the elasticity of intertemporal substitution to 1/y = 0.5, and the Frisch elasticity to 1/v = 0.5.
We normalize aggregate labor supply to N = 1 and back out the labor disutility parameter ¢ that
justifies this as an equilibrium outcome. We set the quarterly discount factor to 0.99, implying an
annual real interest rate of about 4 percent. Steady-state inflation is normalized to zero. The Taylor
rule coefficient on inflation is ¢, = 1.5 and assume that the monetary policy shock follows and AR(1)
process with quarterly autocorrelation p. = 0.85. We set the elasticity of substitution between retail

goods to € = 7, whose only role is to pin down the relative price of intermediate goods in steady state
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Table 1: SUMMARY OF PARAMETERS

Parameter Value Parameter Value
A. Fized parameters B. Internally calibrated parameters
B Discount, factor 0.99 ¢ Across market elasticity 0.38
1/y EIS 0.50 17 Within market elasticity 2.50
1/v  Frisch elasticity 0.50 ¢,  Productivity distribution shape  3.12
€ Retail goods elasticity 7.00 &n  Market size distribution shape 0.07
Oy Price stickiness 0.90
0,  Wage stickiness 0.80
¢r  Taylor rule coefficient 1.50

Pe Persistence of MP shock  0.85

at m = (e — 1)/e. We set prices stickiness to 6, = 0.9, within the range of typical estimates of price
Phillips curves without indexation (see e.g. Christiano et al. 2005; Auclert et al. 2020). Finally, we set
wage stickiness to 6,, = 0.8, consistent with the findings of Grigsby et al. (2021) who report that 80.6%
of job stayers experience no wage change in a given quarter, and Hazell and Taska (forthcoming), who

report that posted wages change every 5 quarters on average.

Internally calibrated parameters. The remaining parameters are the labor supply elasticities n
and ¢ as well as the parameters of the distributions of productivity z and market size M;. We assume
that the latter are independent Pareto distributions with shape parameters £, and &,,, which leaves
us with four parameters in total. We calibrate these four parameters by targeting an equal number
of cross-sectional moments: the average markdown, the employment share of high-monopsony firms,
the population share of high-monopsony firms, and mean HHI across local markets. Table 2 Panel A
shows the values of these four moments in our baseline calibration, along with the parameters that
they identify.'8 Markdowns depend on the marginal revenue product of labor, which is not observable.
Therefore, we rely on the estimates of Yeh et al. (2022) for U.S. manufacturing firms. They report an
average markdown of 0.35, meaning that workers get paid 65 cents on the marginal dollar. The other
three moments, we compute directly from the LBD for the period 2015-2019. Less than 6 percent of
firms are high monopsony—defined as having a wage bill share above 10 percent—but they employ
40 percent of private sector workers. The average local labor market—defined as a county-subsector
pair—is highly concentrated, with an HHI of 0.237. This value is close to what we would observe with
just four equal-sized firms. Panel B shows the moments we target in the historical counterfactual in
Section 5.4.

The theoretical model has a unit measure of local labor markets. When we solve the model
numerically, we work with 25,000 markets and truncate the number of firms per market at 100. Given
our calibration of the market size distribution, we end up with more than 975,000 firms in total.
Figure C.5 shows the steady-state distribution of the market size and the wage bill share. The market

size distribution is bimodal. Duopsonies and effectively competitive markets with a 100 firms are the

16These moments are endogenous outcomes of the model that in principle depend on all parameters. Nevertheless,
there is a clear pattern of identification.
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Table 2: TARGETED MOMENTS

Parameter Corresponding Moment Source Value
A. Baseline Calibration (2015-2019)

n Average markdown Yeh et al. (2022) 0.350
¢ High-monopsony employment share LBD 0.400
&, High-monopsony firm share LBD 0.058
& Mean local HHI LBD 0.237

B. Historical Calibration (1978-1980)

&, High-monopsony firm share LBD 0.083
& Mean local HHI LBD 0.341

two most common. The wage bill distribution is concentrated at the bottom. Most firms have low
market power, but there is significant mass throughout the unit interval. Wage bill shares above 0.5

are possible only due to dispersion in firm-level productivity.

5.3 Labor Market Power and Monetary Policy

With the calibrated model in hand, we turn to the study of monetary policy.

Aggregate responses. Figure 6 shows the impulse responses of macroeconomic aggregates to a 25-
basis point (annualized) expansionary monetary policy shock. The price and wage inflation responses
are typical of standard New Keynesian models: price inflation rises by 40 basis points (annualized) on
impact and decays at a rate similar to the shock. Wage inflation rises about three times as much on
impact but is much less persistent, reflecting a front-loaded rise in real wages. Despite the rise in real
wages, the aggregate markdown M; = 1 — w;/(Aymy) increases substantially, implying that workers
get paid less relative to the marginal revenue they generate. The reason is that inflation erodes the
real wages paid by non-adjusting firms while the marginal revenue product of labor increases due to
a rise in the intermediate good price. In turn, adjusters increase their markdown on purpose, because
desired markdowns increase with market share.

Looking at the responses of quantities in the second row, more differences emerge relative to
the canonical New Keynesian model. Output and employment exhibit small hump shapes, even
though the model features no consumption habits on the household side. Furthermore, total factor
productivity falls endogenously, displaying more persistence than any other macroeconomic variable.
Aggregate employment rises by about 0.07 percentage point at its peak, but output peaks less than
0.06 percentage point above steady state. In present value terms, the decline in TFP damps the output
response by 25 percent. Similarly to Baqaee et al. (2024), the transmission of monetary policy has a

supply-side channel.

Heterogeneous responses. The analysis of the stylized model in Section 4 suggests that the fall

in TFP is due to small, low-market power firms responding less than large, high-market power firms.
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Figure 6: AGGREGATE RESPONSES TO AN EXPANSIONARY MONETARY POLICY SHOCK
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Note: Figure shows aggregate responses to an expansionary monetary policy shock from our benchmark New Keynesian model
with oligopsonistic wage setting. The first row contains the responses of rates, expressed in percentage point deviations from steady
state. The second row contains the responses of quantities, expressed as percentage deviation from steady state.

Next, we demonstrate that the quantitative model well approximates the differential passthrough
between low- and high-monopsony firms. Figure 7 panel A shows the real wage bill response of the two
groups of firms, using the same definitions as in our empirical analysis. Both low- and high-monopsony
firms increase their wage bill on average, but low-monopsony firms respond about 60 percent more
than high-monopsony firms in the first year after the shock. Panel B plots the relative response of
low-monopsony firms, the same object that we estimate in our main specification and show on Figure
2. As in the data, low-monopsony firms respond more both in terms of their employment and their
average wage. In terms of magnitudes, the wage bill of low-monopsony firms responds almost 20 basis
points more than that of high-monopsony firms one year after the shock. This is about half of our
baseline estimate and close to the specification that controls for the effect of firm age on passthrough.
All in all, the model does well in terms of magnitudes. The main discrepancy is in terms of timing. In
the data, wage bills rise sluggishly and peak only 2-3 years after the shock. In the model, the response
peaks 3 quarters after the shock.'”

Partial passthrough and misallocation. Next, we consider a counterfactual that isolates the
effects of oligopsonistic wage setting on monetary transmission. As Section 4 shows, oligopsony works

through two channels, both of which operate through endogenous changes in firms’ desired markdown.

'"Enriching the model with information frictions along the lines of Auclert et al. (2020) would make wage responses
more sluggish. We decided not to pursue that route because it is orthogonal to the core mechanisms we emphasize.
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Figure 7: IMPULSE RESPONSES OF Low- vs HiGH-MONOPSONY POWER FIRMS
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Note: Panel A shows the average wage bill responses of low- and high-monopsony power firms to a 25 basis points expansionary
monetary policy shock, expressed as percentage deviation from steady state. Panel B shows the wage bill and employment responses
of low-monopsony-power firms relative to high-monopsony-power firms. As in the data, both groups of firms expand, but low-
monopsony firms gain market share.

Firms that can raise their wages gain market share at the expense of competitors whose wage is stuck.
Adjusters’ desired markdown increases, and passthrough becomes lower on average. This is the partial
passthrough channel. Furthermore, the desired markdown of high-market-power firms falls more than
the desired markdown of low-market-power firms. The allocation of employment shifts toward low-
market power firms, that are less productive in average, generating a fall in aggregate TFP. This is the
misallocation channel. Therefore, we set up the counterfactual economy to be identical to the baseline
in every respect, except that the desired markdowns of firms are constant. Formally, the wage setting
equation (3.20) becomes
« n—(n—0C)3i; Es;, 22720 Rettrnijter Meyrzij

it = — , 5.4
Vb= (= Q)5 Esy 020 Reptrnijerr (5:4)

where 5;; is the steady-state market share of firm 4j.

The “constant desired markdown” model has the same steady state and admits the same DAG
representation as our baseline model, which facilitates a clean analysis of the dynamic effects of
monetary policy.'® In both models, solving for local Nash equilibria conditional on national prices
gives rise to a firm block of the form {my, m:}72 — {0, A¢}72. Figure C.6 compares the Jacobians of
the benchmark and “constant desired markdown” versions of the firm block. As expected, the latter
implies more responsive wages (no partial passthrough) and approximately zero TFP responses (no
misallocation). Both channels of oligopsony are expected to damp the effect of monetary policy on
output. All else equal, partial passthrough implies that the sales price m; has to rise more to induce

firms to raise wages and employment to meet a given surge in aggregate demand, which leads to more

18Eliminating labor market power altogether would not only change the steady state but also require that wages be
flexible; a profound change to the structure of the model that would complicate the analysis of the monetary transmission.
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inflation and prompts the central bank to lean against the boom. All else equal, misallocation implies
that meeting a given surge in aggregate demand requires a larger increase in employment, which is only
possible by paying higher wages to workers. Again, this requires a rise in the price of the intermediate

good and generates inflation.

Table 3: OLICOPSONY AND THE REAL EFFECTS OF MONETARY PoLICY

Output Employment TFP Markdown

Constant Desired Markdown 1.00 1.00 0.00 4.76
Oligopsony 0.76 0.99 -0.23 5.36
Partial Passthrough 0.85 0.85 0.00 5.50
Misallocation 0.93 1.13 -0.20 4.65

Note: Table reports the present value of the cumulative impulse responses of selected aggregate variables to an expansionary
monetary policy shock. The responses are expressed in the same units as in Figure 6: percent deviation from steady state for
output, employment, and TFP; percentage point deviation for the markdown. We use the output response in the constant-desired-
markdown model as numeraire, to make the results easier to interpret.

Table 3 shows how the real effects of monetary policy—on output, employment, TFP, and aggregate
markdown—change as we turn on one or both channels of oligopsonistic wage setting. Specifically,
the table reports the cumulative impulse response of each variable, discounted with the steady-state
real interest rate. The first row sets the reference point: in the model with fixed desired markdowns,
an expansionary monetary policy shock increases output by 1 percent (a normalization), reflecting the
same increase in employment and no change in TFP.!'? Even though the desired markdown of every
firm is fixed by construction, the aggregate markdown rises by 4.76 percent. The real wages of non-
adjusters are eroded by inflation while MRPL (which equals z;;m;) increases for all firms. Moreover,
even adjusters do not fully pass through the initial rise in MRPL, given that they have to keep that
nominal wage for 5 quarters, on average. In the full oligopsony model, output responds 24 percent less,
resulting from a 0.99 percent rise in employment and a 0.23 percent decline in TFP. In addition, the
aggregate markdown rises 60 basis points more, reflecting the endogenous rise in desired markdowns
among adjusters.

One may be be tempted to conclude that the sizable difference in the efficacy of monetary policy is
caused exclusively by the misallocation channel. This conclusion would be wrong, however. To isolate
the role of partial passthrough, we solve a version of the model in which the Jacobians J%™, J%:™
come from the oligopsony model but J A’m, JA™ come from the constant-markdown model. The third
row labeled “partial passthrough” shows that turning on partial passthrough alone damps the output
response by 16 percent compared to the constant-markdown model. Similarly, the last row labeled
“misallocation” shows turning on misallocation alone damps the output response by 8 percent. This
result is a combination of a stronger expansion of employment and a similar decline in TFP as in the full
oligopsony model. Notably, the misallocation channel alone damps the rise of the average markdown,

which is what enables real wages and employment to rise by more than in the constant-desired-

90ur chosen measures of the employment and TFP responses sum up to the output response because the aggregate
production function Y; = A;N; is loglinear.
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markdown model. The intuition is that employment is reallocated towards low-market-power firms
that are not only less productive but also have lower markdowns, which offsets some of the efficiency
losses. In sum, both misallocation and partial passthrough contribute meaningfully to the damped
output response under oligopsony. Partial passthrough accounts for (1—0.85)/(1—0.76) ~ 63% of the
effect of shutting down both channels simultaneously. Misallocation accounts for (1—0.93)/(1—0.76) ~
30%. The remaining 7% is attributable to their interaction, as this procedure does not yield an exact

decomposition because the inputs of the firm block, {m;, 7}, are endogenous variables.

5.4 Declining Local Concentration

Local labor market concentration in the United States has declined substantially over the last four
decades. Figure C.4 documents this trend using two different measures, both of which are explicitly
targeted by our model. The left panel shows that the share of high-monopsony firms has been declining
steadily from almost 9 percent in 1978 to less than 6 percent by 2015. The right panel shows that the
average HHI across local labor markets had fallen from 0.35 in 1978 to about 0.23 in 2000 and has
moved sideways since then. In the last part of the paper, we use our oligopsonistic New Keynesian
model to assess the impact of the observed decline in local concentration on the efficacy of monetary
policy.

To represent the higher level of labor marker concentration at the beginning of our sample, we
recalibrate the shape parameters of the two Pareto distributions governing firm-level productivity and
the number of firms per market to match the corresponding moments in the LBD for 1978-1980. The
precise values of these targets are shown on panel B of Table 2. We keep the primitive labor supply
elasticities n and ( the same as in the baseline model. Therefore, the two calibrations differ only
in the distribution of firms. Intuitively, the historical calibration places more firms on the steeper,
more convex part of the desired markdown curve shown on Figure 3. All else equal, this implies
larger increases in the desired markdowns of adjusters and reduces passthrough in the aggregate.
In addition, the historical distribution features higher productivity dispersion across firms, which
amplifies the misallocation channel.

Figure 8 compares the macro responses to an expansionary monetary policy shock under the
benchmark and historical calibrations of the model. The output response peaks 40 percent lower
and decays faster in the historical calibration than in the benchmark. In present value terms, the
output response is less than half of that in the baseline model. The difference is smaller in terms of
employment, which rises about 10 percent less in the historical calibration. However, this also means
that the differences in TFP responses are even larger, with a cumulative TFP drop that is more than
twice as large in the historical calibration than in the benchmark. All in all, shifting the distribution
of firms to be consistent with the levels of local concentration seen in 1980 severely reduces the efficacy

of monetary policy in stimulating employment and output.
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Figure 8: MACRO RESPONSES IN HISTORICAL COUNTERFACTUAL
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6 Conclusion

This paper studies how local labor market concentration affects the transmission of monetary policy
to macroeconomic aggregates. Using administrative U.S. Census data, we provide evidence that firms
respond differently to an identified monetary policy shock according to their wage bill share in the local
labor market. Specifically, we estimate that firms with a market share below 10 percent respond about
50 percent more than the firms above that cutoff, both in terms of their wage bill and employment.
We propose a New Keynesian model with oligopsonistic competition which can replicate the observed
heterogeneity in passthrough. In this framework, heterogeneous passthrough requires (i) nominal
wage stickiness and (ii) that the superelasticity of labor supply is decreasing in the wage bill share.
If both conditions are met, then monetary easing raises the desired markdown of firms, damping
the passthrough of prices to wages. If, in addition, high-market-share firms are more productive on
average, then aggregate TFP falls as well. According to our calibrated model, oligopsonistic wage
setting reduces the impact of monetary policy on output by 26 percent, with about two-thirds of
the difference attributed to partial passthrough and one-third to misallocation. Finally, our model
also implies that the observed decline in local labor market concentration in the U.S. since 1980 has
amplified the effect of monetary policy on output and contributed to the flattening of the price Phillips
curve.

In our model, monetary policy affects firms indirectly by stimulating aggregate demand. In future
work, it would be interesting to extend our analysis by allowing monetary policy to affect firms’
financing directly. Furthermore, some of the aggregate implications of labor market power—mnotably
weaker real effects of monetary policy and countercyclical TFP—go against the implications of pure
product market oligopoly (Wang and Werning, 2022; Baqaee et al., 2024). Studying labor and product

market power in a unified framework is another exciting avenue for future research.
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Online Appendix

A Mathematical Derivations and Proofs
A.1 Household’s problem

The representative household solves

max  E i BU(Cy, Ny) (A.1)
t=0

{ckt,nijt, Bt }

1
S.t. / PiktCht dk + By = ( + 14— 1 Bt 1 +/ Z thnwt dj =+ Ht, <A2)
0

¢+1 <

o= (o) = ([ @) m= ()T G

We solve this problem in four steps.

Step 1. Derive retailer-specific demand curves and aggregate price index from a static expenditure

minimization problem.

1 1 e—1 e—1 _
PCy = mi%/ DrtCrrdk s.t. (/ Crs dj) =U (A.4)
0 0

{ent

Let A\; denote the Lagrange multiplier on the constraint. The FOC is
1

11
Prt = MO ey, (A.5)

Integrating across varieties yields
1
/ pktcktdk = AtC / th d]{ = )\tCt (AG)

Combining this last last expression with the definition of the price index as P,C; = fol DPreCredk implies
that P, = \;. Substitute this into the FOC to get the retailer-specific demand curve

Cht = (ﬁf) C, (A7)



Substitute the demand curve back into the FOC to express the price index

DitCht = p}ct_ePtht (A.8)
1 1
/ PrtCredk = Ptect/ pr; “dk (A.9)
0
1
PCy = Pfct/ pkt L “dk (A.10)
0

1
1 I—¢
P = (/ o fdk) (A.11)
0

Step 2. Derive local labor-market specific labor supply and aggregate wage index from static income

maximization problem.

1 oen \@n
WiN; = rr;ax/ Wjtnjidj s.t. (/0 njt< dj) = N; (A.12)
jt
Let A\: denote the Lagrange multiplier on the constraint. The FOC is
_1 1
Wit = NN, “nj, (A.13)
Integrating across local labor markets yields
(<51

/ W]mﬁdj = AtN / C d] = )\tNt (A14)

Combining this last last expression with the definition of the aggregate wage index as WiN; =
fo Wjinjidj implies that Wy = A;. Substitute this into the FOC to get the local labor market-specific

labor supply curve

Wi\ ¢
nj; = <W€:> N, (A.15)

Substitute the labor supply curve back into the FOC to express the aggregate wage index

Winje = W W, N, (A.16)
/ Wi jidj = W, Ny / W, dj (A.17)
W,N, = W, N, / W, dj (A.18)

W, = ( / W,d >+ (A.19)



Step 3. Derive firm-specific labor supply and local wage indexes from static income maximization

problem.
M; M g1\ ol
thnjt = {max Z Wijtni]‘t s.t. (Z nlﬂ > = Nj¢ (A.20)
its =1 i=1

Analogously to the second step, we obtain

Wit " M; BT
J i=1
Combining (A.15) and (A.21) imply the firm-specific labor supply curve in the main text

Wiie " ( Wi\

Step 4. Derive aggregate consumption, labor supply, and savings choices from dynamic utility max-

imization problem.

o0
max. By > BU(Cy,Ny)  sit. PCy+ By = (1+iy—1)Bi—1 + W Ny + 11, (A.23)
t,4Vt, Dt =0

Let A\; denote the Lagrange multipliers on the budget constraint for all ¢ > 0. The FOCs are

[Cy] - 0 =Uc(C, Ni) = M P (A.24)
[Ni] = 0=Un(Cy, Ny) + MWy (A.25)
[Bt] : 0= —At + ,BEt[(l + it)At+1] (A26)

Combining the FOCs yields the aggregate Euler equation and labor supply curves

144 Wy Un(Cy, Ny)
N;) = BE N, —_— = A2

Uc(Cy, Ni) = BEy o Uc(Cis1, Nig1) | P, Uc(Cr, Ny (A.27)

A.2 Retailers

Firm k solves
max > 0] Rt (DhiChtrr — Mitrypesr) (A.28)
p2t7{ckt+wykt+7} =0
S.t. Chttr = Ykt+r (A29)
Cht+r = (;:kt ) Ct+7 (A?)O)
t+71



Substitute the constraints into the objective function

oo
>~ RipirCovr Plyr (7)™~ — Moy ()]

7=0

The FOC wrt pj is

o0
0= 3 07 RusrrCirr Py [(1 = k)™ + Mo ()] (A.31)
=0
7—OO
0= Z Op ReprrCopr Py r (1 — €)ppy + €My 7] (A.32)
=0
X 00T Ry i P Cyir M,
p;;t — i Z’Tfooop :,t+7 t+T€ t+1 t+71 (A33)
e—1 > 00 Ritr Pi Cryr
Given that Calvo shocks are iid and the price index is given by
1
1 T
P = < / pifdk) (A.34)
0
we can write the law of motion for the price level as
1 1—] T
* — —e| 1—e
Pr=[(1—6,) ()"~ + 0,2 (A.35)
Phillips curve. Divide (A.33) and (A.35) with P; to eliminate nominal variables
]E __¢ >0 G;Rti—i-TWELl—TCt—i—Tmt—&-T (A.36)
Pe—1 300 Rt m,y Crir '
1
* -1 1—¢
Dy 1 —0pmi—y,
by _ : A.37
2 - (2 (A57)
where my = My /P, denotes real marginal cost. We can express inflation recursively as
0. 1€ 1 =
K L=0pmi—y,\'7°
—=— A.38
(5 A3
Ko = Come + 0,7 ¢ A.39
t = eCymy + P14, t+1 (A.39)
(A.40)

7.[.6
F,=(1-¢C;+ letfril Fiia
t




Loglinearize these equations, assuming wgs = 1

K, —F, = Fe14 (A.41)
1-6,

Ky = (1= B6,) (Co+ 1) + B0, (e + Vs + Ky — Bdiy (A.42)

Ft =(1- 501))@15 + B0, [Gﬁt,tﬂ + Ft+1 — ﬁdit} (A.43)

Combine these to get the textbook NKPC

ep
1-0,

Tri—1,0 = (1 — BO,)1y + B0, |fﬁt,t+1 + 7A"t,t+11 (A.44)

(1 —6,)(1 — 56y)
ep

p
1-0,

-1t = My + Bl (A.45)

A.3 Producers

We start from the decision problem of a generic producer ij that contemplates its wage strategy for
every possible state of the world. Then, we show that the wage setting problem is separable across
markets and wage spells, which greatly simplifies the optimization problem. Finally, we derive the

wage setting equation.

Full problem. The state of the world s; in period t consists of the monetary policy shock €; as well
as the Calvo shocks for all firms {{©;;¢}};, where ©;;; equals one when firm ¢ in sector j can adjust
its wage at time ¢, and zero otherwise. We denote by s’ the history of states, s' = {sg,...,s¢}. The

problem of an oligopolistic intermediate good producer is

{Wij(st)7$z%§)7wj(st)}lﬁl0 ;; R(s") [M(s )zinij(s') — naj(s")Wij(s )} , (A.46)
o\ (W (st \
s.t. nij(st) = (I&/;J((St))> <WW/;((S'§))> N(St), (A.47)
W;(s') = [Wij(st)1+n + Wi’j(3t>1+n] K 7 (A.48)
i
Wij(st) = Wij(st_l) if G)z'jt =0. (A.49)

Note that the firm takes as given {R(s'), M(s'), W(s'), N(s'), W;;(s")} when choosing their actions.

Separability across markets. Lemma 1 shows that a firm’s problem depends only on the history
of the aggregate state and the Calvo states on their own market. That is, Calvo realizations affect

local outcomes, but local markets interact with each other only via aggregate prices and quantities.

LEMMA 1. Let st = {eq,..., €} denote the history of the aggregate state, and sé- = {{e0, {Osj0}s},-- -,
{€:,{Oijt}i}} denote the history of the aggregate state and the Calvo states for the specific market j



where the firm operates. The firm’s problem can be rewritten as

% ety 0 2 2 Rse) [Ms0)zignis (55) = mis () Wi (5)
{Wz] n”(s)W]( tzog [ VAN j\S; j J}

Wij St- K Wj St- ¢ t
s.t. nz](si) - (WJ((StJ))> (W((Sg))> N(s;),

J

(A.50)

1
1+n
VV}(S?) 5 {L@Z]( 1+n +'j£: VV— 1+n] s
il

Wij(s5) = Wi(si™)  if @450 = 0.

Proof. Having a continuum of sectors eliminates Calvo uncertainty in the aggregate, leaving only the
aggregate state to matter. For the same reason, the relevant state variables for the firm is only the

Calvo realizations in its own sector, other than the aggregate state. m

Separability across wage spells. Next, we argue that a firm that is allowed to adjust its wage
need only to consider the states of the world until its next wage adjustment.

Given Definition 1, we can partition the firm’s problem into all different wage spells:

max B VY Y RGE) M (557 2igma5 (5577) = mig (5T )Wi(Sign)]

{W”(Szﬁ) n”( T)W t+7' t=0 St 7=0 st+7 €S, ;4
(A.51)
™\ ¢

Wij(Sije) " (Wi(s5)
st mg(stTT) = ( 2oit ) i) N(stT), (A.52)

i\S; Wj(53+ ) W(SEJF )

1+n
Wj(sz'”) = | Wi (Sijt)l+n + Z Wi'j(3§+7)l+’7 ) (A.53)
i1i

where we have used that a firm’s own wage cannot vary within a wage spell but its employment might
be due to aggregate shocks and changes in the wages of its competitors. We make two observations.
First, the firm takes as given all payoff-relevant prices and quantities except their own wage. Second,
the firm’s own wage is a state variable within wage spells, but has no effect on past or future wage
spells.

It follows that we may focus on setting an optimal wage W* for a single generic wage spell S;j;.

mec YY) [MGH () (W], (A5
Wijer{nig (7). Wi(s 7=0 st+7eS; ;¢
* n ¢
x W.(SH—T)
t. ii +7y ijt J N t+7 A,
o (Wxstm) (e ) (A55)
1+n ﬁ
Wj(s'7) = [( i) +ZWaj(s”T)”"] . (A.56)
i'#i



To emphasize the similarity to the standard Calvo price setting problem of the retailers, we fold the
dependence on the histories of states into the expectation operator. Let P;(s'T7) denote the probability
of state s'*7 conditional on s;. The wage spell-specific expectation of a generic variable X is defined
as
Es,; [ Xitr] = E¢ [ > Pt(st+T)X(st+T)] : (A.57)
STTES; ;1

which allows us to write the wage setting problem more compactly as

max Esijt Z Rt+T [Mt+72ijnijt+7— - nijt+TWi>;~t:| s (A58)
{ zyt’n”“r"’ J“F"} =0
* n
ij Wieir\©
s.t. Niitr = gt ( J ) Nigr, A.59
o ( Wityr ) Wiyr " ( )
_1
N\l - Tt
VI/jt-‘rT = ( ijt) + Wz 'jt+T : (A6O)
i #£i

First order conditions. Let p;;:4, denote the Lagrange multiplier on labor supply, and v;ji4-

denote the Lagrange multiplier on the wage index. The FOCs are

* - * > — * 1+n
(Wil - Es, > R Wiimijerr = Es,, Y {nnijt-i-'r:uijt-w - W1, ( ijt) Vijt+r| (A.61)
7=0 7=0
(Witgr] : (1 — Onijeqrtijtr = Vijt4r Wit4r (A.62)
[Nijitr] : Ryyir (Mt+TZij - W;;-t) = Wijtr (A.63)
Combine all three
00 [e'e) W*t +n
Es,;o Y ReprrWiimijeer = Es,, > | Mijesrtiijisr — (W Zi ) Vijirr Witsr
=0 =0 JitTT

[e'e) W*t +n
= Es,,, Z Nijtprijerr |1 — (1 —C) (W Zr )
J T

7=0

o] . W;;t +n
= E&jt Z Rt,tJrT (Mt+72ijnijt+7 - I/I/Z‘jtnijt+7’> (7] C) th+
=0 T

which we can rearrange to get

*

o] Wi a
E&jt > =0 Riyrnijiir (0 —(n—9) < Wil ) My 725

Jt+‘r

L+n—(n- C)(Tﬁ)lq

* —_—
it

(A.64)

ESZ]t Z =0 Ry g+ it




o\ 1+
Wage bill share. Next, we prove that (%) " is the wage bill share of firm ¢j in period t.
J

14+n 1+n
Wijinige Wijenije Wy ~ Wi (A.65)
SMiownge M Wi \ ™1 S, WL ’
1=1 YVijtiilst Zl:l T/Vljtnijt Wi LYV 15t jt

Sijt =

The first equality is the definition of the local wage bill share. The second equality uses the ratio of
labor supply curves to firms ¢ and [. The third equality just collects and cancels terms. The fourth

equality uses the expression of the local wage index.

A.4 Special case

This section contains the proofs of Propositions 1 and 2.

Proof of Proposition 1. Proof. Conjecture that there exists a constant factor A > 0 such that

Wiy = AW/, for all i. The conjecture implies that the local wage index increases by the same factor,

Wio _ Wia
Wio = Wia’
markdowns g also remain the same: s;1 = s;0 and p;1 = pi0. Substituting these into equation (4.1)

W1 = AW, and relative wages stay unchanged,

Thus, wage bill shares s;; and desired

yields

M, M
Wiy = 20 Awy, = 2L (A.66)

Hi0 ' i 0

which validates the conjecture for A = M;/Mj. In sum, flexible wages imply complete and uniform

passthrough across firms. =

Proof of Proposition 2. Proof. Let’s index the adjusting firms with s and | where z; < z;. Lemma
2 shows that the more productive firm indeed has a “larger” wage bill share than the less productive
firm. Suppose by contradiction that AlnW; > Aln W,. We can rewrite equation (4.1) as follows:

T n—m—=¢si M

s " = Zi—. A.67
T == O W (A.67)

Divide by period 0 equation
1
1 —(n— s M
AsT = A (n = Q)si A—. A.68
‘ L+n—(m—=Csi W (A.68)

We want to show that if As; > Asg, then A1Z;£n(;£)5151 < AIZ;@(;E)SSSS. This would lead to a

contradiction. Let zg, x1, yo, y1 be the wage shares in period 0 and 1 of the large firm (z) and small

firm (y). Let v =n — ¢ > 0. Let’s write the longer version:

n—yr11l+4+n— o <77—’yy11+n—’yyo
n—vyrol+n—yx1 n—7yol+n—yu1

(A.69)



We can rearrange this to

B v(z1 — o) N Y(y1 — o)
L )Gt v T ) =) (A.70)

So the condition holds if and only if

— — 1 —
T1—xoN—YYo L +1—yy1 o1 (A71)
y1 —Yon—yrol+n—yx

Recall that we've assumed % > %L which implies T:=22 > 2. So it suffices to show that
0 = o yi—yo = o

— 1 —
ToN =AY LHN Ty (A.72)
Yon —yxol+n—yr

Rearranging, we obtain that the condition holds if

n/yo—v 1+n—yy
n/xo—vy1+n—yr

> 1. (A.73)

The first fraction is strictly greater than one if and only if g > yo, and the second fraction is strictly
greater than one if and only if 21 > y;. Lemma 2 shows that indeed these two conditions hold.

In addition, we’ve implicitly assumed that (y; — yo) > 0. That is, that As; > 1. To see that this is
the case, recall that we’ve assumed As; > As,. Suppose by contradiction that As; < 1. Our assertion
that As; > Asg, then implies Asg < 1. Since the wage of the non-adjuster is unchanged, AW,, =1,
As; and Asy, are lower than one then imply that AW; <1 and AW}, < 1. This implies that AW; < 1.
Now consider equation (A.68). The RHS consists of the multiplication of four terms. AW; < 1 implies
that the third and fourth terms are both greater than one. AM is strictly greater than one. And if
sll < 5%, then also the first term is greater than one. We then get a contradiction, because the RHS
then implies that As; > 1. Thus, we have that As; is greater than 1, which concludes our proof as it

leads to a contradiction. Therefore, we have that AlnW; < Alnw,. =
LEMMA 2. Consider two adjusting firms in sector j with z; > zs. Then, we have that n; > n.
Proof. Dividing the labor supply curves yields
™o <Wl>”
Ng Ws)
So we need to show that W, > W,, which is equivalent to s; > s;. Rearranging the optimal wage

setting equation (4.1), we obtain

1

o=y n—(n—_)si

S — Zi———.
' Ltn—(n—C)si” W
So that ) .
—_ 1 -
51\ T Trn—(—Q)si 2
(3) — 1 — 1 L Z (A74)
8 4+n—(n—C)ss ~°



Suppose by contradiction then s; > s;. Then, we have that

1 1
< M
L+n—m—=Qs1 — 1+n—(n—0)ss
so that .
~ I+n—m=0s
- = > 1
1+n—(n—{)ss

zZ

However, because -+ > 1, equation (A.74) implies that s; > ss because the RHS of the equation is

strictly greater than one. A contradiction. Thus, s; > s;. B
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B Solution Method

This appendix describes how to compute the Jacobians of the producer block. The Jacobians are
conditional on the realization of Calvo shocks, which break the time symmetries that facilitate the
fake news algorithm in Auclert et al. (2021). Nevertheless, the Jacobians can be computed quite
efficiently, given that the wage setting equation is a well-behaved rootfinding problem with analytical
derivatives.

This appendix assumes that the deterministic steady state of the model is known. The steady
state is straightforward to compute, for example by iterating the static best responses from an initial

guess that all firms set the same markdown.

B.1 Best Response Functions

The first step is to implement a function that maps the sequences {m;, m, wjt}?zo into best responses
{u?ijt}z;o for all firms < = 1,..., M;. We perform this step separately for all markets j =1,...,J, and
compute the implied local wage indices {w;}, as well. The tilde signifies that the best responses
are generally different from the input wage indices. Note that we do not include {W;, Ny, i;}L_, among
the inputs of the best response function, even though they appear in the first-order condition, because

they have no first-order effect on ;.

Optimal reset wage. Let H;j; denote the planning horizon of firm ¢ on market j resetting its wage
at time ¢, i.e. the length of wage spell S;j;. Given the assumption of perfect foresight, the wage setting

equation (3.20) can be rewritten in real terms as

H. .
o Dm0 BegerTeaarnijier (1 — (0 = Q) Sijirr] Migr2ij
ijt = ;; ’
St Regrrnijers (141 — (11— ()sijesr]

w (B.1)

Substituting the labor supply curve and the expression for market share yields

* 1+7] * n
Hi' wl.. wi. it C
2720 Bt st pr [77 - (=9 (wjtii) ] Mitt72ij [(M) (%) Nitr
S Rypar [T+ — (n— ¢) (it ) ()
T=0 "Wt+7 n n Wittr Wittr W47 t+7

This is a nonlinear equation that we solve for w;;, via Newtons’ method. Collecting the coefficients

on the unknown, we can write

o, — 2 (W) - Aije =z (wiy,) - Byge (B.3)
t (w;‘kjt)n - Clje — (w;'kjt)l—i-%? - Dije ’

11



where the coefficients are

H;jy 1 n Wirs ¢
At =S Resomtossmmmisr ”)NT, B.A
ijt Tz:% tbr Tt T ijtH) (Wt+T i+ (B.4)
H;j¢ 1+n n ¢
1 1 w-m)
By = R — J N, B.5
ijt Tz:% t+7'7rt,t+‘r(77 C)mt+r (ijT) ijwﬂ) (Wt+7 t+‘l’] ) ( )
Hijy 1 n Wits ¢
Ciit =Y Rir(1 J T) Niyr, B.6
0= 2 Reae(1+1) <W+T> (F2) Mo (B.6)
Hijt 1 1+27’] W C
Diji=> R - Jt”) Niyr. B.7
ijt Tz::o t+r(77 C) <wjt+7> (Wt+r t+T1 ( )

We precompute these coefficients and use them to evaluate both the objective function and its deriva-

tive analytically as

F(wljy) = 2 | (w}j) At = (i) 21 Bige| = [(wi)*Cije = (wi)* ' Digt] . (B.8)
F(whe) = 245 [n(wie)"™ Aige = [1+ 2n] (w];e)*" Byt
= [+ @i Cle = 2+ 20) (w5 D]

*

and solve for wy;, for all wage spells by Newton’s method.

Realized wage. Given a solution for the optimal reset wage w;;;, the actual real wage of firm ¢ on

market j can be computed by forward iteration

wh,  if Oy = 1,
Wije = {w”t V! (B.10)
ijt—1 :
1i7Tt if @ijt =0.

Aggregation. Given sequences of firm level wages {w;;;}, we compute the local wage indices as
1
M; =
_ ~14
Wi = (Z wijtn) . (B.11)
i=1

To summarize, we have constructed best-response functions for each market in sequence space.

Letting bold letters denote sequences, we may write it as w; = F;(w;, 7, m).

B.2 Nash Equilibrium on Local Markets

Nash equilibrium is the fixed point w; = w;. By the implicit function theorem, the Jacobian of the

Nash-equilibrium wage with respect to either input x € {w, m}, evaluated at the steady state, is

-1
de _ 8Fj _ 8Fj
= (awj I) o (B-12)

12



We compute these “solved Jacobians” separately for each market, and then obtain the Jacobian of the

aggregate wage index as
dw 1 dw ;
dix = wssC (J z:l wJC',SS dxj) : (B13)
J:

B.3 Jacobians of TFP

Let us define TFP A; such that Y; = A;N;. Our goal is to compute the Jacobians of {A;}}, with

respect to {7, m;}i_, under Nash equilibrium on local markets. Aggregate output is

Zzzwm— ZZ Zij (Zm> (?)gNt‘ (B.14)
jt t

3111 jlzl

Therefore TFP is

M; n
Y, 1 - Wijt wj |
Ay=—== zij | —2 <3) . B.15
= nm e () (3 ®15
As in the case of wage strategies, we want to compute a sufficient statistic A;; separately for each

market. The natural candidate is

K ¢
Wi jt Wit
= E Z — B.16
Jt i ( Wiyt > ( Wy ) ( )
Conceptually, this is a function in sequence space A;(w;, w, m,7), and we can use the Jacobians of

Nash equilibrium wages to compute

(B.17)

dA; c‘?Aj O0A; dw; ZE)A dw
dx  0x GW] dx ow dx
It simpler and more efficient however, to work with Bj;; = Ajtwf whose Jacobian can be computed
market by market as
dBj 8Bj (9BJ de

— B.1
dx ox + ow; dx (B.18)

and then aggregated to obtain

dA 1 dB,; d
O ] w1
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C Additional Figures and Tables

Figure C.1: HETEROGENOUS RESPONSE OF FIRM WAGE BILL TO A MONETARY POLICY SHOCK
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Note: Figure shows the relative of the wage bill of firms of different characteristics to a 25 basis points expansionary monetary
policy shock. In each regression, we control for the monopsony power of the firm. The left panel displays the response of young
and mid age firm relative to older firms (10 years or more at the time of the shock). The right plot shows the response of firms of
different (lagged) employment size relative to firms with 20 employees or more in a particular labor market.

Figure C.2: RESPONSE OF FIRM WAGE BILL TO A MONETARY POLICY SHOCK BY NATIONAL SIZE

(a)
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(b) Firm size relative response
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Note: Figure shows the response of firms wage bill to a 25 basis points expansionary monetary policy shock. The left panel displays
the response of low monopsony power firms relative to high monopsony power firms. The regression includes an interaction term
of the monetary shock and a firm national employment size group dummy. The right plot shows the coefficient associated to that
interaction for different size groups.
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Figure C.3: FULL MOVING AVERAGE LOCAL PROJECTION

Age (In pts) Size (In pts)
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Note: Figure shows the response of firms wage bill of low monopsony power firms relative to high monopsony power firms to a

25 basis points expansionary monetary policy shock. In each case, we include the interaction of the corresponding control and the

monetary policy shock. Shaded areas are 95 percent confidence interval. Age indicates firm age controls. Monopoly is a dummy

equal to 1 if the firm is at the top 5 percent of the within NAICS-4 sales distribution. Size indicates firm employment size controls.

CZ labor market indicates labor market power defined at the commuting zone level. Bauer-Swanson indicates Bauer and Swanson
(2023) monetary policy shocks.
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Figure C.4: LocAL LABOR MARKET CONCENTRATION IN THE UNITED STATES

Share of High Monopsony Power Firms (%) Average HHI Across Labor Markets
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Note: Figure shows the evolution of local labor market concentration in the the United States. We report two different measures,
both of which are computed from the LBD. The left panel shows the share of high-monopsony firms, defined as having a market
share of 10 percent or above. The right panel shows the average HHI across local labor markets.

Figure C.5: STEADY-STATE DISTRIBUTIONS
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Note: Figure shows the distributions of the number of firms per market and the local wagebill shares of firms in the steady state
of our model. The model has 10,000 local markets inhabited by 390, 000 firms. Panel A shows that the number of firms per market
range from 2 to a 100. The model as 390,000 firms. Panel B shows that the wagebill share ranges from almost zero to 0.999, with
the majority of firms having a wagebill share of less than 10 percent.
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Figure C.6: FIRM BLOCK JACOBIANS

A. Wage Response to Sales Price B. Wage Response to Inflation
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Note: Figure visualizes the differences between the Jacobians of the firm block {m¢, 7} +— {1, A¢} under oligopsonistic competi-
tion and fixed desired markdowns. Each line may be interpreted as an impulse response to a one-time increase in m¢ or 7 that is
announced in period 0. For example, panel A shows B:Zf % fort=0,1,...,20.
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