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Abstract
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1 Introduction

Fiscal policy as a tool for economic stabilization has gained renewed interest following the

Great Recession. However, standard models used to evaluate the impact of government

spending rely on two transmission channels with uncertain empirical support: a negative

wealth effect on labor supply and countercyclical price markups.

The strength of the wealth effect on labor supply remains a topic of ongoing debate.

While some studies suggest that the effect is negligible, others have documented it to be

relatively significant.1 A near-zero wealth effect on labor supply implies that wasteful

government spending has little or no output effect in a neoclassical model, which is at

odds with the majority of empirical evaluations that suggest government spending has a

substantial expansionary effect (Ramey, 2011a, 2019).

New Keynesian models emphasize countercyclical price markups when explaining why

demand shocks boost economic activity.2 This holds for both the Representative Agent

New Keynesian (RANK) model and the Heterogeneous Agent New Keynesian (HANK)

framework. In the latter, the effects of government spending can be amplified when

income is redistributed from consumers with low marginal propensities to consume (MPC)

towards consumers with high MPCs (Auclert, 2019; Bilbiie, 2008, 2020; Hagedorn et al.,

2019).
1For instance, Schmitt-Grohé and Uribe (2012) estimate the wealth effect on labor supply to be close

to zero, while Khan and Tsoukalas (2012) document a relatively strong effect. Galí et al. (2012) show
that estimates for the strength of the wealth effect in DSGE models are highly sensitive to the set of
observable variables used in the estimation. Another strand of the literature exploits lottery prize wins
to estimate the effect of unearned income on labor earnings. While Imbens et al. (2001) and Golosov
et al. (2021) find substantial wealth effects, Picchio et al. (2018) and Cesarini et al. (2017) report more
modest effects.

2New Keynesian macroeconomics also stresses the importance of monetary policy for business-cycle
dynamics, including its potentially pivotal role in the transmission of fiscal policy shocks (Woodford,
2011). However, the baseline New Keynesian model, characterized by a Walrasian labor market, requires
an outward shift of the labor supply curve, the labor demand curve, or both for expansionary demand
shocks to have employment and output effects. After a government spending expansion, the labor supply
curve shifts outward in the presence of a wealth effect on labor supply, and, in the New Keynesian model,
an outward shift in labor demand results from reduced price markups.
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However, there is no consensus in the literature, as reviewed by Nekarda and Ramey

(2020), regarding the cyclicality of price markups.3 Nekarda and Ramey (2020) emphasize

the importance of investigating the markup’s conditional cyclicality and provide evidence

that price markups actually rise in response to government spending expansions.

This paper proposes a complementary transmission channel for fiscal policy that oper-

ates through countercyclical monopsony power of firms in the labor market.4 Monopsony

power allows firms to mark down wages below workers’ marginal revenue products, re-

sulting in an employment level that falls short of what would be expected under perfect

competition. This form of labor market power being countercyclical, in turn, implies that

these effects are less pronounced in upturns and become more pronounced in downturns.

Our analysis is based on two firmly established facts. First, it is well documented

that firms hold substantial market power in the U.S. labor market (Berger et al., 2022;

Dube et al., 2020; Lamadon et al., 2022; Langella & Manning, 2021; Yeh et al., 2022).

Second, empirical evidence shows that employer market power is cyclical, with firms

possessing more monopsony power during economic downturns (Bassier et al., 2022; Hirsch

et al., 2018; Webber, 2022). In our study, we enhance our empirical understanding of

the business-cycle properties of employer market power by investigating its conditional

cyclicality and providing evidence that employer market power declines in response to

expansionary government spending shocks.

Our primary focus is on studying the consequences of employer market power for the

effects of government spending. To accomplish this, we develop a business-cycle model
3Some researchers, e.g., Anderson et al. (2020), Domowitz et al. (1986), Haskel et al. (1995), have

found the markup to be procyclical, while others, e.g., Bils (1987), Rotemberg and Woodford (1999), Bils
et al. (2018), have provided evidence for price markup countercyclicality.

4A complementary work is Proebsting (2022). He lays out a multi-sector real business-cycle model
incorporating two observations: government demand is concentrated in a few sectors, and there are high
costs of factor reallocation across sectors. By accounting for these features, he shows that government
spending can have substantial output effects, even in cases where the wealth effect on labor supply is
negligible, as it also can in our model.
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that accounts for the endogenous fluctuations of employer market power over time. This

situates our paper within the literature investigating the macroeconomic consequences

of monopsony power in the labor market, reviewed in detail below (Alpanda & Zubairy,

2021; Bachmann et al., 2022; Barrera, 2023; Berger et al., 2023; Berger et al., 2022;

Burya et al., 2022; Fernández-Villaverde et al., 2021). Specifically, we expand upon

the worker-capitalist version of the Two-Agent New Keynesian (TANK) framework of

Cantore and Freund (2021) and introduce a monopsonistically competitive labor market

as described by Card et al. (2018). Notably, our novel countercyclical-monopsony channel

can be incorporated into flexible-price and sticky-price (New Keynesian) models, both

with or without heterogeneity, as we will demonstrate in the paper. However, our baseline

framework enables us to examine the effects of time-varying employer market power and its

interactions with other important fiscal transmission channels. These include the wealth

effect and countercyclical price markups, as well as income redistribution between agents

with different marginal propensities to consume as a mediator of changes in government

spending.

In our model, workers care about various aspects of a job, not just the wage, and

firms differ in non-pay characteristics, giving firms wage-setting power. The labor supply

elasticity to individual firms determines how strongly firms can pay workers below their

marginal revenue product. In our model, this elasticity is endogenous and depends pos-

itively on workers’ labor earnings and their marginal valuation of income. The rationale

behind this is as follows: If marginal valuation of income is high (holding labor income

constant), then workers are more willing to give up appreciated non-pay job attributes

for higher pay. When labor income is high (holding marginal income valuation constant),

workers become more responsive to relative pay differences between firms because these
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relative differences translate into larger dollar differences on workers’ paychecks.

An increase in government spending raises both labor income and the marginal val-

uation of income, leading to an unambiguous rise in the labor supply elasticity to the

individual firm, thus making the labor market more competitive. Workers observe the

government purchasing more goods and services and realize that they will have to pay for

this eventually. In response, they seek jobs with higher pay even if those jobs have non-

pay characteristics they like less. At the same time, firms offer higher wages to attract

more labor to satisfy the additional demand, which for a worker makes it even more valu-

able to work for a firm that pays more than its competitors. Both development reinforce

each other in increasing worker mobility between firms and reducing employer market

power. This decline in employer market power raises employment, labor income, and

output while simultaneously reducing profits relative to the no or constant monopsony

power case. Therefore, introducing cyclical variation in monopsony power leads to larger

fiscal multipliers and stronger distributional consequences.

We demonstrate that this new transmission channel interacts significantly with other

main transmission channels. The amplification effect due to countercyclical employer

market power is strongest when the wealth effect on the quantity of labor supply is

weak. In other words, when workers facing a decrease in their after-tax income would

prefer not to increase their working hours but rather seek higher-paying job opportunities,

expansions in government spending significantly diminish labor market power. In general,

the amplification through cyclical monopsony power is more pronounced the greater the

boost in workers’ marginal valuation of income. This occurs when there is a redistribution

of profits from capitalists toward workers, exposing the latter to the adverse wealth effect

of declining profits, when taxes are not too progressive, and when the extent of deficit

4



financing is small.

Finally, we confront the model’s prediction regarding the influence of government

spending on monopsony power with U.S. data. We employ a standard expectations-

augmented vector autoregressive model for this purpose, incorporating the wage elasticity

of separations, estimated using household-level microdata from the Survey of Income and

Program Participation (SIPP). This elasticity serves as a proxy for the labor supply elas-

ticity to individual firms, making it a model-consistent (inverse) indicator of monopsony

power in the labor market. Our analysis provides empirical evidence that supports our

model’s prediction: the elasticity of labor supply to individual firms increases, suggesting

that employer market power diminishes in response to government spending expansions.

We further find that increased spending by the government boosts output substantially

and redistributes income from profit recipients to wage earners, both of which are consis-

tent with our model.

Related literature. Our research is linked to several partially intertwined streams of

the literature. First, this paper contributes to the broader literature on the impact of gov-

ernment spending, as reviewed by Ramey (2019). As mentioned earlier, the theoretical

literature on the effects of government spending depends in no small degree on transmis-

sion channels with uncertain empirical support, and this paper introduces a novel fiscal

transmission channel that operates without these channels.

Our paper is specifically situated within the literature on fiscal policy and heterogene-

ity. This literature, which uses heterogeneous-agent New Keynesian models, emphasizes

the interplay between differences in marginal propensities to consume (MPC) and income

redistribution for the effects of government spending (Auclert et al., 2023; Bilbiie, 2020;

Broer et al., 2021; Cantore & Freund, 2021; Ferriere & Navarro, 2023; Hagedorn et al.,
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2019). In a series of papers, Bilbiie (2008, 2020, 2024) uses analytically tractable TANK

models to demonstrate how heterogeneity shapes equilibrium outcomes through a cyclical-

inequality channel. He shows a Keynesian multiplier effect arises if income is redistributed

from unconstrained (low-MPC, rich) to constrained (high-MPC, poor) households. How-

ever, this channel has been criticized for relying on wealth effects on labor supply resulting

from countercyclical variations in firm profits that induce unconstrained (rich) households

to supply more labor (Broer et al., 2019; Broer et al., 2021).

To address this issue, Cantore and Freund (2021) proposed a TANK model with

workers and capitalists that do not participate in the labor market. Our work builds upon

the Cantore-Freund framework by considering a labor market characterized by monopsony

power.5 Cyclical variations in employer market power result in a novel form of cyclical

variations in inequality that has not been previously studied in this context.

Although heterogeneity is not essential for the functioning of the countercyclical-

monopsony channel (as demonstrated by our analysis of a RANK model with employer

market power in Online Appendix A.3), the TANK framework enables us to examine the

impact of employer market power variations on the income distribution and the inter-

action between the determinants of the cyclical-inequality channel and our novel mech-

anism. For instance, the existing literature on fiscal policy and heterogeneity highlights

the importance of the distribution of taxes across households in determining the effects of

government spending (Bilbiie, 2020; Ferriere & Navarro, 2023). We demonstrate the in-

terplay between the tax and transfer system and our countercyclical-monopsony channel.

Our analysis shows that when tax progressivity is increased, the amplification of fiscal
5We opt for the Cantore-Freund framework because, in the general TANK framework, labor-market

monopsony introduces an additional channel through which decreasing firm profits increases the labor
supply of firm owners. In contrast, the Cantore-Freund framework enables us to focus on how redistribu-
tion between unconstrained profit recipients and constrained worker households affects the labor-market
decisions of the latter.
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multipliers through the countercyclical-monopsony channel is weakened. This effect runs

counter to the cyclical-inequality channel that predicts larger multipliers with progressive

taxation due to the redistribution of income to households with higher MPCs (Bilbiie,

2020; Ferriere & Navarro, 2023; Klein et al., 2022).

Our paper also contributes to the literature on monopsony in the labor market, re-

viewed at large by, e.g., Card (2022) and Manning (2021). We revisit the empirical debate

about the cyclical properties of employer market power (Bassier et al., 2022; Hirsch et al.,

2018; Webber, 2022) and expand this literature by examining the cyclicality of employer

market power, conditional on government spending shocks.

Our work, in particular, adds to the literature investigating the macroeconomic con-

sequences of employer market power. Berger et al. (2022) estimate a general equilibrium

model of oligopsony to quantify the degree of employer market power in the US. Their

analysis reveals substantial reductions in both output and welfare attributable to labor

market power. Bachmann et al. (2022) point to such effect to explain why the East Ger-

man economy has not fully converged to that of West Germany. Berger et al. (2023)

develop a model of monopsony that incorporates search frictions and preference hetero-

geneity to quantify the sources of wage compression and inequality. Fernández-Villaverde

et al. (2021) present a dynamic general equilibrium model where the interplay of search

complementarities in product markets and monopsony power in labor markets results in

high levels of market concentration.

Alpanda and Zubairy (2021), Barrera (2023), and Burya et al. (2022) focus, much like

our study, on the implications of monopsony power for short-term fluctuations.6 Burya

et al. (2022) provide empirical evidence that labor market power may affect monetary
6Fernández-Villaverde et al. (2021) also investigate the business cycle implications of their model,

which incorporates product market search and labor market monopsony. In their model, search comple-
mentarities amplify and propagate the output effects of negative aggregate productivity shocks.
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policy transmission by flattening the wage Phillips curve. Alpanda and Zubairy (2021)

and Barrera (2023) develop business-cycle models incorporating employer market power

and show that an increase in monopsony power can account for such a flattening of the

wage Phillips curve.

Our research differs from previous contributions in several significant ways. First,

we are the first to investigate the interplay between monopsony power and fiscal pol-

icy. Second, we incorporate monopsony power into a heterogeneous agent business-cycle

model, enabling us to study the interplay between labor market power, fluctuations of

macroeconomic aggregates, and cyclical changes in the income distribution. We view

this extension as important because labor-market monopsony significantly contributes to

inequality, and the dynamics of inequality is considered crucial for the transmission of

business cycle shocks. Third, we offer empirical evidence for and illustrate the potentially

pivotal role of endogenous fluctuations in employer market power in response to economic

disturbances and policy interventions.7

To study endogenous changes in labor market power, we, fourth, adopt a modeling

approach distinct from the aforementioned studies. The monopsony literature distin-

guishes two main sources of firm wage-setting power: search frictions, referred to as “new

dynamic monopsony, and workplace heterogeneity, also known as “new classical monop-

sony” (Manning, 2021). Our approach to modeling monopsony power in the labor market

falls within the second category of models, similar to other recent contributions explor-

ing the macroeconomic implications of monopsony power such as Alpanda and Zubairy

(2021) and Berger et al. (2022). However, these papers employ constant elasticity of

substitution (CES) preferences to represent the imperfect substitutability of workplaces.
7Burya et al. (2022) do not study how stabilization policies change employer market power; instead,

they compare the effects of monetary policy across labor markets with different given degrees of monop-
sony power.
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Under this CES framework, every worker allocates their working time across all firms,

with the share worked for any individual firm depending on that firm’s relative wage

offer. In contrast, we employ a discrete workplace choice model inspired by Card et al.

(2018), where each worker is employed by only one firm at a time but may switch to

another firm when relative wage offers or the worker’s preferences over job characteristics

change.8 Additionally, in the CES framework, there is a constant desired wage markdown

in the presence of monopsonistic competition, akin to the constant desired price markup

under CES monopolistic competition. In our approach, however, the wage markdown

depends on workers’ responsiveness to pay when choosing employers, which, in turn, de-

pends on workers’ labor earnings and their valuation of income. Similar to our model,

the one in Alpanda and Zubairy (2021) also features endogenous variation in employer

market power. However, they achieve this using a nested CES framework with strate-

gic interaction between competitors (oligopsonistic competition), where endogenous firm

entry affects labor market competition. In their model, the endogenous change in labor

market power through firm entry has only very modest consequences for the effects of

monetary policy and productivity shocks. Conversely, we demonstrate that endogenous

shifts in employer market power, brought about by changes in workers’ responsiveness to

pay, can significantly amplify the effects of government spending.

Barrera (2023) sets up a business-cycle model that integrates workplace heterogeneity

with search frictions. However, this extension comes with a trade-off, as it requires as-

suming that workers are myopic to ensure model solvability. While this assumption aligns

with our limiting case where workers have no access to financial markets and live hand-

to-mouth, it contradicts evidence suggesting limited (but not nonexistent) asset mar-
8Berger et al. (2022) demonstrated that the CES approach and the discrete choice model produce

identical conditions for wage markdowns when considering a specific case of the discrete choice model in
which strong assumptions are made regarding individual workers’ responses to wage changes.
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ket participation among workers, as indicated by studies on the intertemporal marginal

propensity to consume (Auclert et al., 2023; Cantore & Freund, 2021). Additionally, our

framework enables us to examine how the countercyclical-monopsony channel interacts

with the level of asset market participation, thereby examining the role of redistributing

resources between agents with different marginal propensities to consume in shaping the

macroeconomic effects of changes in monopsony power. We accomplish this by presenting

results for no access, limited access, and unlimited asset market participation scenarios.

The remainder of the paper is organized as follows. Section 2 lays out the model. Sec-

tion 3 presents the model results. In Section 4, we provide evidence from vector autore-

gressive (VAR) models on the cyclicality of monopsony power, conditional on government

spending shocks. Section 5 concludes.

2 The model

This section outlines our model, which extends the Two-Agent New Keynesian (TANK)

model developed by Cantore and Freund (2021) to include monopsony power in the labor

market. In the TANK model, there are two groups of households: capitalists who earn

profit income from firms and workers who supply labor to make a living. Workers have

limited access to financial markets due to portfolio adjustment costs. Firms face price

adjustment costs, operate in a monopolistically competitive product market, and set their

prices as a (time-varying) markup over their marginal costs.

Our model builds on this baseline framework by incorporating monopsony power in

the labor market. Employers’ market power stems from the fact that workers consider

not only wages but also non-pay characteristics of a job when deciding on their preferred

workplace (Bhaskar et al., 2002; Card et al., 2018; Hirsch et al., 2018). Firms differ in
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these non-pay characteristics over which workers have heterogeneous preferences. This

workplace differentiation could reflect various factors such as firm location, corporate

culture, work flexibility, or other factors that are valued differently by different workers.

This differentiation endows firms, which cannot observe individual workers’ preferences,

with monopsony power in setting wages (Card et al., 2018). We assume that the labor

market is characterized by monopsonistic competition, where many firms operate and

each firm takes the wages offered by its competitors as given when determining its own

wage offer.

2.1 Firms

The firm sector consists of two types of firms: final-good firms and intermediate-good

firms. The latter produce intermediate goods using labor as the only input factor and

are distributed over a continuum of local labor markets. In each local labor market,

firms compete monopsonistically for workers and can pay wages below marginal revenue

products. In contrast, intermediate-good producers sell their output in a national market

for intermediate goods, where they compete with other producers, including those from

other local labor markets, in a perfectly competitive environment. Final-good producers

are modeled as is standard: they produce differentiated varieties of the final good using

intermediate goods as inputs and sell them to households in monopolistically competitive

markets, where they can price at a markup over their marginal costs.

Intermediate-good firms. A unit mass of intermediate-good firms, indexed by k ∈

[0, 1], operates within a perfectly competitive output market and a monopsonistically

competitive labor market. The firms are distributed over a continuum of local labor

markets, each consisting of K firms. The number of firms, K, is assumed to be sufficiently
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large to eliminate strategic interactions among wage setters. In other words, firms regard

the wage decisions of their competitors as given when determining their optimal wage

postings.

Each worker is assigned to a local labor market and has preferences over the firms

within their labor market. Each firm k cannot observe the job preferences of individual

workers and thus sets a firm-specific wage rate that workers can observe at no cost.

Firms employ any worker willing to accept the offered wage rate and subsequently absorb

any hours worked supplied by the hired workers (since equilibrium wages are below the

marginal revenue product of labor).

Each firm k produces homogeneous intermediate goods, denoted by xk,t, using labor,

denoted by nk,t, as the sole input factor. The firm sells its goods to final-good producers at

a price of mct, which equals the marginal costs of the final-good producers. Firm k maxi-

mizes its profits subject to the condition that xk,t = aknk,t and nk,t = n(wk,t), where wk,t is

the wage rate paid to workers by firm k at time t, and ak is firm-specific productivity with

mean one. The latter term induces some wage variation in equilibrium, which is necessary

for a counterpart to the separation elasticity analyzed in our empirical estimations. Yet,

to keep the exposition streamlined we will assume that firm heterogeneity is minimal, i.e.,

that var(ak) → 0 such that the symmetric equilibrium is a reasonable approximation.

The profit function, denoted by dk,t, is given by (1 + τ I)mctxk,t − wk,t(nk,t)nk,t − τ Ixt,

where wk,t(nk,t) gives the inverse labor supply function to firm k (to be determined in the

next section), and τ I is a subsidy financed through lump-sum taxes on all firms, designed

to ensure zero profits in equilibrium. This is achieved by setting τ I equal to the inverse

of the steady-state value of the labor supply elasticity to the individual firm, η (to be

determined in the next section). The first-order condition for profit-maximizing labor
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demand of firm k reads

wk,t + ∂wk,t
∂nk,t

· nk,t︸ ︷︷ ︸
marginal cost of labor, mclk,t

=
(
1 + τ l

)
mctak︸ ︷︷ ︸

marginal revenue product, mrpk,t

(1)

and equalizes the marginal cost of labor (mcl) to the marginal revenue product (mrp).

In a symmetric equilibrium where xt = xk,t, nk,t = nt, and wk,t = wt, profit maximiza-

tion leads to the optimal wage-setting rule

wt = µt(1 + τ I)mct , (2)

where

µt ≡ ηt
ηt + 1

is the wage markdown, bounded between zero and one. The markdown determines the

extent to which wages deviate from the marginal revenue product. A smaller µt implies

a larger markdown from the marginal revenue product. The markdown is positively

dependent on the time-varying labor supply elasticity of the individual firm, ηt. Perfect

competition in the labor market is a limiting case, represented as ηt → ∞, in which the

markdown µt → 1, i.e., wages correspond to the workers’ marginal revenue product.

The behavior of intermediate-good firms and the equilibrium on a local labor market

is illustrated in Figure 1 for two different slopes of the inverse labor supply to individ-

ual firms wk,t(nk,t). The dash-dotted black horizontal line represents the real marginal

revenue product (mrp) of labor. It describes the increase in revenue that firms achieve

by employing an additional unit of labor. This increase is determined by two factors:

the amount of output that an extra unit of labor generates (marginal productivity) and

the degree of price markup that final-good firms can command in the product market,

which reduces the relative price for intermediate goods (in terms of final goods). Marginal
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Figure 1: Equilibrium in local labor market.
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Notes: The figures illustrate the local labor market equilibrium for a relatively small elasticity of labor
supply to the firm (panel a) and a relatively large elasticity of labor supply to the firm (right panel).
Point A marks the firms’ first-order condition, which requires the marginal cost of labor to equal its
marginal revenue product. Point B represents wage and employment in the monopsonistically com-
petitive equilibrium. Point C is the perfect-competition equilibrium, which is included as a benchmark
situation. For simplicity, we have visualized the labor supply to individual firms as isoelastic (con-
stant log-slope) over an interval around the market equilibrium.

productivity is constant in our model because of the linear production function and indi-

vidual intermediate-good firms cannot affect markups in the final goods market, together

making the mrp curve horizontal.

The upward-sloping dotted red line, which passes through points B and C in the graph,

represents the labor supply provided to the entire local labor market, expressed in per-

firm terms. Labor supply to the market equals the number of workers multiplied by the

hours of labor offered per worker. In a labor market characterized by perfect competition,

the equilibrium would be where this line intersects with the marginal revenue product.

This corresponds to point C in our figure.

In the presence of monopsony power, however, the labor supply to individual firms

differs from that to the market. The individual firm’s labor supply, represented by the

blue solid, is more wage-elastic than the market supply because the individual firm has

an additional margin along which it can attract more labor by raising wages, namely

14



attracting workers from other firms. Thus, the labor supply function of the individual

firm is flatter than the market supply.

The marginal cost of labor (mcl) for a firm, represented by the green dashed line,

exceeds the wage paid to the worker. This is because when a firm seeks to hire an

additional worker, it not only has to pay the marginal worker the wage needed to attract

them but also needs to offer a wage increase to all the workers already employed. In

logarithmic terms, the wedge between the marginal cost of labor and the wage rate is

approximately equal to the slope of the inverse labor supply to individual firms wk,t(nk,t),

log(1 + 1/η) ≈ 1/η for η not too small. The slope of the labor supply curve to individual

firms unambiguously determines how much the marginal cost of labor exceeds the wage

rate, thus, graphically, the gap between the two curves. When labor supply to individual

firms is relatively wage inelastic (a relatively steep curve), the marginal cost of labor is

relatively far above it and vice versa.

The firm’s profit maximum lies at the intersection of the marginal revenue product

and marginal cost, i.e., in point A. The equilibrium combination of wage and employment

lies below this intersection on the labor supply curve, represented by point B in the figure.

Workers are paid at a markdown below the marginal revenue product of labor and the

size of this markdown equals the gap between the marginal cost of labor and wage rate,

unambiguously determined by how wage elastic labor supply to individual firms is.

The difference between the monopsonistic competition equilibrium (point B) and the

perfect competition benchmark (point C) is more substantial when labor supply to in-

dividual firms is relatively inelastic (small η), as shown in the left panel of Figure 1. In

contrast, when labor supply to individual firms is relatively elastic (large η), the monop-

sonistically competitive equilibrium is closer to the perfect competition equilibrium, as
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depicted in the right panel of Figure 1.

Final-good firms. There is a unit mass of final-good firms, indexed by j ∈ [0, 1].

Each firm j produces a quantity yj,t of a particular variety of the final goods bundle yt,

where yt =
(∫ 1

0 y
(ζ−1)/ζ
j,t dj

)ζ/(ζ−1)
, using intermediate goods as inputs. Final-good firms

operate in a perfectly competitive factor market but a monopolistically competitive final

goods market, which enables them to set prices above their marginal costs, resulting in a

price markup. Each firm j sells its goods to a final goods bundler at a price pj,t and faces

quadratic price adjustment costs, resulting in countercyclical price markups. To guarantee

zero profits in the steady state, we implement a production subsidy τS = (1−ζ)−1, funded

through lump-sum taxes on all final-good firms.

Each final-good firm j maximizes its profits

E0

∞∑
t=0

Λ0,t

(
(1 + τ s)pj,t

pt
yj,t −mctxj,t − ξ

2

(
pj,t
pj,t−1

− 1
)2

yt − τ syt + act

)
, (3)

where Λ0,t ≡ βtuCc,t/u
C
c,0 is the stochastic discount factor for real payoffs, subject to the

demand function for variety j, yj,t =
(
pj,t

pt

)−ζ
yt, and the firm’s production function yj,t =

xj,t. The variable pt =
(∫

0,1 p
1−ζ
j,t dj

)1/(1−ζ)
is the consumer price index, yt denotes aggregate

demand, and ζ is the elasticity of substitution between the different varieties. The term

ξ
2

(
pj,t

pj,t−1
− 1

)2
represents the costs of price adjustment, where ξ measures the degree of

nominal price rigidity. The costs are rebated to the firm as a lump-sum transfer act that

is not taken into account by the firm j when choosing its optimal price.

2.2 Households

A continuum of households with infinite lifetimes, indexed by i, populates the economy.

The mass of households is normalized to one. Among the households, a fraction λ are
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workers (i ∈ (0, λ) and as a group indexed by W ) with limited access to financial markets,

while the remaining fraction 1 − λ are capitalists (i ∈ [λ, 1) and as a group indexed by

C).

Since all capitalists hold identical portfolios of stocks, encompassing the total universe

of firms in the economy, and have homogeneous preferences, we can focus our analysis on

a representative capitalist, denoted by the superscript C. The representative capitalist

chooses consumption cCt and bond holdings bCt to maximize expected lifetime utility,

E0

∞∑
t=0

βtu(cCt ), (4)

subject to a sequence of per-period budget constraints (in real terms)

cCt + bCt − bCt−1/Πt = yd,Ct , (5)

where yd,Ct ≡ dt

1−λ −τCt +(Rt−1 −1)/Πtb
C
t−1 − trt

1−λ is the capitalist’s disposable income. The

parameter β ∈ (0, 1) represents the discount factor, dt denotes dividends, τCt are taxes, Rt

represents the gross nominal interest rate, Πt ≡ pt/pt−1 is gross inflation, and trt denotes

transfers between capitalists and workers. Steady-state transfers, tr, are calibrated to

ensure consumption equality between the two agents in the steady state.

Workers supply labor to firms, which differ in their non-pay characteristics. At the

beginning of each period, worker i draws preferences over firms’ characteristics. Worker i’s

utility includes the taste shifter v(ki,t, ωi,t) that determines utility from non-pay charac-

teristics at the worker’s chosen firm k and follows a type-1 extreme value distribution with

unit variance.9 This term reflects how well the firm’s non-pay characteristics align with

the worker’s current preferences over the non-pay characteristics of a job, as summarized

by ωi,t.
9We normalize the variance to one to avoid unnecessary notation. Throughout the equilibrium condi-

tions, the variance parameter and the preference weight on non-pay job characteristics, 1/θ, (discussed
below) would only occur multiplied with each other, making the two not separately identified.
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Individual worker i ∈ (0, λ) chooses consumption ci,t, bond holdings bi,t, the supply of

working hours ni,t, and the workplace ki,t to maximize expected lifetime utility

E0

∞∑
t=0

βt
(
u(ci,t, ni,t) + 1

θ
v(ki,t, ωi,t)

)
, (6)

The parameter θ captures the inverse importance of non-pay job characteristics in the

worker’s utility function. In the limiting case when θ approaches infinity, workers do

not value non-pay characteristics and choose the employer with the highest wage rate.

Consequently, firms do not have any monopsony power, and the model reduces to the

Cantore and Freund (2021) model. On the other hand, when θ tends to zero, worker

utility depends entirely on non-pay attributes, and they select the employer based on

non-pay characteristics alone, independently of pay. For values of θ that lie between zero

and infinity, workers choose their employer by weighing both pay and non-pay attributes.

Worker i’s period-by-period budget constraint (in real terms) is given by

ci,t + bi,t − bi,t−1/Πt + ψ

2
(bi,t − bi)2

ci
= ydi,t + ft

λ
, (7)

where ydi,t ≡ wi,tni,t − ti,t + (Rt−1 − 1)/Πt · bi,t−1 + trt

λ
is worker i’s disposable income. The

variable wi,t = wt(ki,t) denotes the wage rate offered by chosen firm ki,t, and ψ
2

(bi,t−bi)2

ci

represents portfolio adjustment costs, penalizing deviations of bonds holdings from their

steady-state value (variables without time subscript denote steady-state values). The

strength of this financial friction is determined by the parameter ψ. The costs are rebated

to the worker as a lump-sum transfer ft that is taken as given by the worker when making

savings decisions.

For given workplace choice ki,t, worker i chooses consumption, savings, and hours

worked. Optimal choices, together with symmetry, yield the representative worker’s con-

sumption Euler equation uWc,t
(
1 + ψ/cW

(
bWt − bW

))
= βEt

(
uWc,t+1Rt/Πt+1

)
and wt =

−uWn,t/uWc,t, pinning down the optimal amount of hours worked.
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Workplace choice and the labor supply elasticity to the individual firm. Ap-

plying standard logit solution techniques for discrete choice models (McFadden, 1974),

we can calculate the probability that each worker will choose to work for a given firm

based on the relative attractiveness of that firm in terms of pay compared to others in

the market. We can then use the law of large numbers to determine the mass of workers

that will work for firm k′, which is given by

mk′,t = λ
exp

(
θ V(wk′,t, b

W
t−1)

)
∑K
k=1 exp (θ V(wk,t, bWt−1))

, (8)

where V(wk′,t, b
W
t−1) is the value function of the standard utility maximization problem

without taste shifters, for a given wage rate wk′,t and an initial wealth bWt−1. In this

equation, the numerator represents the attractiveness of firm k′ to workers in terms of

pay (measured in utility values) weighted by θ, which captures the importance of pay

characteristics. Workers compare this to the attractiveness of other firms, as included in

the denominator.

The derivative of the number of workers working for firm k′ with respect to the wage

rate it pays is given by ∂mk′,t

∂wk′,t
= mk′,tθ

∂V
∂wk′,t

= mk′,tθu
W
c,tn

W
t . The elasticity of the workforce

of individual firms to wage adjustments in the symmetric equilibrium is then given by

∂mk,t

∂wk,t

wk,t

mk,t
= θ·uWc,t ·wt·nWt . Additionally, workers adjust their working hours at the intensive

margin when the firm they work for changes the wage rate it offers.10 The wage elasticity

of labor supply to the individual firm in the symmetric equilibrium is then simply the

sum of the extensive-margin elasticity, ∂mt

∂wt

wt

mt
, and the intensive-margin elasticity, 1/φ:

ηt = θ · uWc,t · wt · nWt + 1
φ
. (9)

This elasticity is the decisive measure of monopsony power since it determines how much
10Note that within the preferences we are examining, the elasticity of this intensive-margin response is

constant.
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firms can pay workers below their marginal revenue product. Intuitively, when work-

ers place little value on non-pay job characteristics (i.e., when θ is large), they become

more responsive to the wages offered by different employers when choosing their preferred

workplace. As a result, the value of η becomes large. When θ tends to infinity, workers

place no value on non-pay attributes, and the firm with the highest wage rate attracts all

available workers. This represents the limiting case of perfect competition. In contrast,

when θ approaches zero, workers only consider non-pay attributes, leading to an equal

distribution of workers across all firms based on the appeal of their non-pay characteris-

tics. This represents the limiting case in which workplace choices do not respond to wages

at all, implying maximum monopsony power and a constant elasticity of labor supply to

individual firms, given by the intensive-margin elasticity.

Beyond the exogenous parameter θ, the elasticity of labor supply to the individual firm

depends positively on workers’ earnings wtnWt and their marginal valuation of income,

which equals marginal utility uWc,t. The impact of these endogenous determinants of ηt are

illustrated in Figure 2.

Holding marginal utility constant, an increase in labor earnings raises the elasticity of

labor supply to individual firms. In the figure, this is illustrated by the firm-level labor

supply curves (red dashed and blue solid lines) being flatter, thus more wage-elastic, in the

upper right part of the figure. When the general pay level is high, not only supply workers

higher quantities of labor to the market (dotted black line), but firms can enlarge their

share of the workforce more strongly by raising pay. In the monopsonistically competitive

equilibrium, it is the labor supply reaction to relative pay differences that determines

employers’ effective market power and, when labor incomes are high, such relative pay

differences between firms translate into larger dollar differences on workers’ paychecks.
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Figure 2: Labor supply to individual firms.
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Notes: The figure illustrates the labor supply to individual firms for different levels of the marginal
utility of consumption (muc) and wage incomes. For simplicity, we have visualized the labor supply
to individual firms as isoelastic (constant log-slope) over an interval around the market equilibrium.

At any level of labor income, labor supply to individual firms is more wage elastic

when marginal utility of consumption is relatively high (dashed red lines) compared to

when marginal utility is low (solid blue lines). The reason is that marginal utility affects

workers’ relative valuations of pay and other job characteristics in their workplace choices.

When their marginal utility is high, workers are relatively strongly concerned with pay,

the supply of labor to individual firms is relatively wage-elastic (the dashed red lines are

relatively flat).

At this point, we can take a first look on the cyclicality of the elasticity of labor

supply to individual firms in our model. We start with the unconditional cyclicality

before turning to the conditional cyclicality due to government spending shocks. The

effect of labor earnings, on its own, makes the elasticity procyclical, as earnings tend to

be higher during economic expansions. However, the effect of marginal utility is in general

countervailing, because workers’ marginal utility uWc,t tend to be low during good times

when workers consume more. Therefore, it is in general unclear, in the model, whether

job mobility rises or falls during economic upturns. With consumption less volatile in the
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data than earnings, one may expect the model to generate a countercyclical pattern of

the elasticity of labor supply to individual firms. We have set up Figure 2 in this way,

the solid blue line in the upper right (high earnings, low marginal utility) is flatter than

the dashed red line in the lower left (low earnings, high marginal utility).

It is important to note that the impact of government spending shocks on employer

market power may be less uncertain compared to the effect of other disturbances, such

as favorable productivity shocks. This is because government spending shocks typically

increase both labor earnings and the marginal valuation of income. The latter is because

a government spending expansion leads to an increase in current or future taxes, which,

in isolation, reduces the lifetime net income of consumers. This, in turn, induces them

to value income more. In the figure, a spending expansion may move the labor supply

to individual firms from the solid blue line in the lower left (low earnings, low marginal

utility) to the dashed red line in the upper right (high earnings, high marginal utility),

which in unambiguously flatter, i.e., more wage elastic.

Separation elasticity. Above, we have determined the elasticity of labor supply to

individual firms, which is the key measure for firms’ ability to pay wages below the

marginal revenue product of labor. In Section 4, we will analyze empirically the elasticity

of worker-firm separations, which is a different yet closely related concept.

In our model, wage variation between firms results from productivity differences of

intermediate-good producers, and worker flows between firms result from the random

reshuffling of worker preferences over workplaces. As both measures thus have observable

within-period equilibrium variation, an econometrician observing the model can estimate

a separation elasticity to wages. The monopsony literature uses this separation elasticity

to measure monopsony power in the labor market. The intuition is that wages paid by a
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firm affect the firm’s size in terms of the number of workers it attracts – with elasticity

η − 1/φ – and larger firms have lower separation rates. Thus, it is helpful to decompose

the separation elasticity, γ, as

∂sk
∂wk

· sk
wk︸ ︷︷ ︸

γ

= ∂sk
∂mk

· mk

sk︸ ︷︷ ︸
<0

· ∂mk

∂wk
· wk
mk︸ ︷︷ ︸

η−1/φ

,

where sk is the separation rate of firm k, i.e., the share of its workers that transition to

other firms. To see the relation between this firm-specific rate and empirical estimations of

the separation elasticity with workers as the unit of observation, notice that the separation

rate sk equals the probability that a randomly selected worker leaves the firm between one

period and the next. The equation above shows that the separation elasticity is inversely

related to the elasticity of labor supply to individual firms. The monopsony literature

uses the inverse of the former as a proxy of the latter, which relies on a roughly constant

elasticity of separations to size ∂sk/∂mk ·mk/sk. In Online Appendix A.2, we show that

the relation between size and separations is constant in our model.

2.3 Monetary and fiscal policy

The fiscal authority finances government spending, denoted by gt, by collecting lump-sum

taxes from workers and capitalists, and issuing one-period bonds bt. The government

budget constraint is given by: bt + λτWt + (1 − λ)τCt = gt + Rt−1/Πt · bt−1, where λτWt +

(1 − λ)τCt are total tax revenues. As a baseline specification, that will later be varied, we

assume that lump-sum taxes are identical for both household types (τt = τWt = τCt ).

The evolution of lump-sum taxes is governed by the rule tt−t = ϕb(bt−1−b)+ϕg(gt−g),

where the feedback parameters ϕb and ϕg determine the financing mix. Government

spending gt, evolves according to gt = ρggt−1 + εgt where ρg is the parameter for the

persistence of government spending, and εgt ∼ n.i.d.(0, σ2
g) is a normally distributed shock
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to government spending.

The transfer between capitalists and workers follows trt − tr = ϕd(dt − d), where ϕd

determines the extent to which profits, dt, are redistributed.

The central bank determines the nominal interest rate, Rt, according to a feedback rule

described by Rt/R = (Πt/Π)ϕπ , where ϕπ > 1 represents the sensitivity of the nominal

interest rate to changes in inflation.

2.4 Market clearing and aggregate statistics

Bonds market clearing requires bt = λbWt + (1 − λ)bCt . Goods market clearing requires

yt = ct + gt, where ct = λcWt + (1 −λ)cCt . Aggregate production is given by yt = nt, where

nt = λnWt . Total profits, consolidated over all firms, are dt = yt − wtnt. The full set of

equilibrium conditions can be found in Online Appendix A.1.

2.5 Functional forms

Following Jaimovich and Rebelo (2009), workers’ period utility function, u(cWt , nWt ), is

expressed in a way that allows us to parameterize the wealth effect on labor supply as

follows: u(cWt , nWt ) = log
(
cWt − ν

1+φ(nWt )1+φxt
)
. Here, ν > 0 is a scaling parameter which

will be set to a value consistent with normalizing steady-state output (and total hours

worked) to one. The variable xt is a weighted average of current and past consumption

that evolves according to xt = (cWt )χx1−χ
t−1 , where χ ∈ (0, 1] governs the wealth elasticity

of labor supply, and 1/φ represents the intensive-margin elasticity of labor supply to

individual firms and, in the limiting case where χ → 0, it is equal to the Frisch elasticity

of aggregate labor supply. In this instance, there is no wealth effect on labor supply, and

preferences are consistent with the type of utility function considered by Greenwood et al.

(1988). Capitalists, who supply zero working hours, have log utility, u(cCt ) = log cCt .
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3 The effects of government spending

In this section, we investigate the impact of government spending on our model economy.

We start by analyzing a simplified version of our baseline model to better understand how

time-varying employer market power influences the effects of government spending. After

that, we explore the effects of government spending in the calibrated baseline model.

3.1 Analytical results from simplified model

To focus on the novel countercyclical-monopsony channel, we eliminate other fiscal trans-

mission channels by making two assumptions: (i) prices are flexible (ξ = 0), resulting

in constant price markups, and (ii) there is no wealth effect on labor supply (χ = 0).

To facilitate an analytical solution, we also assume that workers do not have any access

to financial markets (ψW → ∞), government spending is entirely tax-financed (gt = tt),

and there is no profit redistribution (ϕd = 0). By applying these simplifications and

log-linearizing the equilibrium conditions, we obtain the following equations for the elas-

ticity of labor supply to individual firms, the marginal cost of labor, the marginal revenue

product of labor, and labor supply to the market,

η̂t =Γ1
(
ŵt + n̂t + ûWc,t

)
, (10)

m̂clt =ŵt − Γ2η̂t, (11)

m̂rpt =0, (12)

n̂t = 1
φ
ŵt, (13)

where hats denote percentage deviations from steady state, Γ1 ≡ θ(1+φ)φ
(1+φ)θφ+Θ > 0, Γ2 ≡

φΘ
(1+φ)(θφ+Θ) > 0, and Θ ≡ (1 +φ)λ− 1 > 0. The latter term, Θ, must be greater than zero

for workers’ marginal utility of consumption in the steady state to be positive (uWc > 0).

Equilibrium necessitates profit maximization by firms, i.e., m̂rpt = m̂clt. Finally, by using
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the budget constraints of workers, ĉWt = 1
λ

(n̂t + ŵt) − t̃t, and the government, t̃t = g̃t,

workers’ marginal utility of consumption can be expressed as

ûWc,t = −Γ3 (ŵt − λg̃t) (14)

where g̃t ≡ (gt − g)/y, t̃t ≡ (tt − t)/y, and Γ3 ≡ (1+φ)
Θ > 0.

Solving the system (10) to (14) and using the linearized production function ŷt = n̂t

and profit equation d̃t = −ŵt, we can express the reactions of output, ŷt, and labor

earnings, l̂et,, as well as profits, d̃t ≡ (dt − d)/y, to government spending, g̃t, as

ŷt = Φ · g̃t (15)

l̂et = (1 + φ) · Φ · g̃t (16)

d̃t = −Φ · φ · g̃t (17)

where

Φ ≡ λΓ1Γ2Γ3Θ
(1 + φ)2(1 − λ)Γ1Γ2 + φΘ

≥ 0

is the fiscal multiplier.

When we set the parameter θ to infinity, eliminating wage markdowns and the endoge-

nous variation therein, the slope Γ2 in (11) becomes zero. As a result, the fiscal multiplier

Φ is zero, government spending has no impact on output and the income distribution.

The same holds true when θ is set to zero, implying that workers do not attach any value

to pay when selecting their workplace, thereby eliminating endogenous fluctuations in the

labor supply elasticity to the individual firm, i.e., Γ1 in (10) becomes zero. Consequently,

the fiscal multiplier Φ also equals zero in this case. Conversely, when θ is finite, the

multiplier Φ is greater than zero.11 In this scenario, fiscal expansions lead to an increase

in output and a redistribution of income from capitalists to workers.
11In Online Appendix A.3., we analytically demonstrate that the same relationship between the pa-

rameter θ and the fiscal multiplier holds true in a representative-agent version of our simplified model.
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The system of equations (10) to (14) provides insights into the countercyclical-monopsony

channel triggered by changes in government spending. As the government increases spend-

ing, taxes go up and workers’ marginal valuation of income rises, see (14). In response,

workers change their relative valuations of pay and other job characteristics in their work-

place choices. As they become more concerned with pay, the supply of labor to individual

firms becomes more wage-elastic, i.e., η rises, see (10).

With more wage-elastic labor supply, it is easier for firms to attract workers from other

firms through offering higher wages. This also means that the marginal costs of labor –

for a given wage rate – decline, see (11). The reason is that a firm that wants to increase

its employment level by a given amount now needs to increase its wage, and thus its labor

cost, by less.

Profit maximization implies that firms employ workers until the marginal cost of labor

equals the marginal revenue product of labor, which is assumed to be constant in this

model version, as shown in equation (12). As the marginal cost of labor falls due to the

increase in wage-elastic labor supply, the wage rate increases to maintain the equilib-

rium between the marginal cost of labor and the constant marginal revenue product of

labor. Consequently, employment rises along the labor supply curve to the market, (13).

Furthermore, the endogenous response of labor income reinforces these effects by making

labor supplied to individual firms even more wage-elastic, see (10), which again reduces

the marginal cost of labor and leads to higher employment and wages.

As a result, the countercyclical-monopsony channel leads to higher levels of employ-

ment and wages in the labor market, providing a mechanism for the positive impact of

government spending on economic activity. At the same time, an increase in wage income

for workers is associated with a decline in profits for capitalists, resulting in redistribution
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Figure 3: The countercyclical-monopsony channel of government spending shocks.
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Notes: The figure illustrates the local labor market equilibrium. Point A depicts the pre-shock equi-
librium, point B shows the equilibrium after a government spending expansion.

of income from capitalists to workers.

We can also illustrate the countercyclical-monopsony channel using the graphical rep-

resentation of the local labor market equilibrium, as depicted in Figure 1. Figure 3

provides a clear illustration of the labor market effects of government spending in our

simplified model economy, where we assume a zero wealth effect on hours worked and

constant price markups. As before, the green dashed lines depict the marginal cost of

labor, the horizontal dash-dotted black line depicts the marginal revenue product, the

solid blue lines show the labor supply elasticity to individual firms, and the dotted red

line shows the labor supply to the market.12

As discussed earlier, a rise in government spending renders the labor supply curve to

individual firms flatter. In Figure 3, the labor supply curve shifts from the thin solid

blue line to the thick solid blue line. At the same time, the marginal cost curve shifts

downward and rotates, moving from the thin dashed green line to the thick dashed green
12Note that equation (10) gives (changes in) the slope of the solid blue line (not the line itself). Equation

(11) describes the marginal cost of labor in terms of how much it is above the labor supply curve to firms,
where the second term on the right-hand side describes (changes in) the gap between the solid blue line
and the green dashed line. Equation (12) states that the marginal revenue product curve is horizontal as
its change is zero. Equation (13) describes the dotted red line. When wages increase, so does employment
(along the intensive margin); the slope is 1/φ.
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line. Recall that the marginal cost of labor is the wage rate plus a term that depends

on the slope of labor supply curve to individual firms, such that a rotation of the latter

curve induces the former curve to both rotate and shift. As a result of the changes, the

profit maximization condition mcl = mrp shifts to the right along the unchanged marginal

revenue product line, shifting the equilibrium combination of wages and employment from

point A to point B along the unchanged market supply curve. This adjustment brings

the equilibrium closer to that under perfect competition, increasing wages, employment,

and output while decreasing monopsonistic profits.

As a preview, Figure 4 illustrates the effects of changes in government spending when

also the wealth effect on hours worked and the countercyclical-markup channel are active

(i.e., when χ > 0 and ξ > 0). The negative wealth effect of higher taxation to finance

the spending hike induces households to increase their labor supply to the whole market

if χ > 0. Graphically, the market labor supply curve shifts to the right, as shown in our

figure by the movement from the initial curve (thin dotted red line) to the after-shock

curve (thick dotted red line). If there is price stickiness, which occurs when ξ > 0, the

spending hike reduces price markups, which increases the marginal revenue product. Our

figure depicts this by the upward shift of the marginal revenue product curve from the

thin dash-dotted black line to the thick dash-dotted black line. In addition, labor supply

to individual firms becomes more elastic also here, leading to a decline in the extent to

which firms can offer wages lower than marginal revenue products. When all channels are

at work, the equilibrium shifts from point A to point C. By comparison, in a perfectly

competitive labor market, the equilibrium would shift between the two intersections of

the market labor supply and the marginal revenue product, i.e., from point A∗ to point

C∗. This shift is smaller than that observed under monopsonistic conditions, indicating
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Figure 4: Transmission of government spending shocks with all three channels – wealth
effect, countercyclical price markups, and countercyclical monopsony power.
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Notes: Point A (A∗) depicts the pre-shock equilibrium under monopsonistic (perfect) competition in
the labor market, point C (C∗) shows the equilibrium after a government spending expansion under
monopsonistic (perfect) competition.

that the model-implied employment and output effects are less pronounced when ignoring

the effects of time-varying employer market power.

The interaction of the countercyclical-monopsony channel with the other two channels

remains an open question. The channels’ interactions are ambiguous in the model. On one

hand, the other two channels can independently increase labor earnings, thereby increasing

the elasticity of labor supply to individual firms. On the other hand, a larger wealth effect

on labor supply is associated with a smaller wealth effect on consumption, which is a key

factor in triggering the countercyclical-monopsony channel. We use numerical simulations

of the baseline model to investigate this question.

3.2 Numerical results from baseline model

While the results of the previous section help understand how the countercyclical-monopsony

channel propagates government spending shocks, we now investigate the effects of govern-

ment spending expansions in a calibrated version of our baseline model. We parameterize

the model as follows. Wherever possible, we adopt the parameterization strategy of Can-
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tore and Freund (2021) and calibrate the variables related to monopsony power and the

wealth effect on labor supply in line with existing empirical evidence. We will vary the

most critical parameters to investigate how our novel transmission channel interacts with

other fiscal transmission channels.

Parameterization. Time is measured in quarters. The discount factor is set to β =

0.99, implying an annual real interest rate of 4%. The share of workers λ and portfolio

adjustment costs ψW are calibrated to match evidence on the intertemporal marginal

propensity to consume (iMPC), resulting in ψW = 0.07 and λ = 0.8; see Cantore and

Freund (2021) for details. As a baseline, we assume a near-zero wealth effect on labor

supply, in line with estimates provided by Schmitt-Grohé and Uribe (2012), by setting

χ → 0. This also aligns with the estimate of Galí et al. (2012) in the specification with

their full set of observable variables, where they find the very small value of χ = 0.02.

Later, we will investigate how our results are influenced by varying the strength of the

wealth effect on labor supply. The parameter governing the Frisch elasticity of hours

worked is set to φ−1 = 2/3. The weight on hours in the worker’s utility function, ν, is

calibrated such that the steady-state value of hours worked equals one.

The price elasticity of product demand ζ is calibrated to a 20% markup. Price ad-

justment costs ξ are calibrated to match an average price duration of 3.5 quarters.

In the Taylor rule, ϕπ is set to 1.5. The autocorrelation of the exogenous processes

for government spending is set to the standard value of ρg = 0.8. Following Galí et al.

(2007), the parameters of the tax rule are set to ϕg = 0.1 and ϕb = 0.33, indicating that

most of the spending increase is deficit-financed. Specifically, this means that 90 percent

of any increase in spending is financed through an immediate increase in the government

deficit. Subsequently, we will demonstrate how our results are influenced by the balance
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between tax-financing and deficit-financing. In our baseline scenario, we assume no profit

redistribution (ϕd = 0). However, we will investigate the effects of varying the degree of

profit redistribution on our results.

Finally, the importance of non-pay job characteristics, 1/θ, is calibrated to generate a

steady-state markdown of µ = 2/3, which is in line with estimates provided by Yeh et al.

(2022).

Impulse responses. Figure 5 shows the impulse responses resulting from a govern-

ment spending shock. We normalize the size of the innovation to generate a 1% of GDP

impact rise in government spending. All variables are expressed in deviations from their

steady-state levels. The solid lines depict the impulse responses of our baseline model

with a monopsonistically competitive labor market, while the dashed lines show the im-

pulse responses of a model economy featuring perfectly competitive labor markets. Perfect

competition is achieved by assuming that workers place no value on non-pay job charac-

teristics (θ → ∞). Consequently, the labor supply to each firm becomes perfectly elastic,

and the wage equals the marginal revenue product at all times, resulting in a constant

wage markdown of one.

As seen in the figure, an expansion in government spending leads to a significant

increase in output, particularly when labor markets are monopsonistically competitive

compared to perfectly competitive labor markets. In our baseline model, the impact

multiplier is approximately 0.6, while in the case of perfect competition, it is slightly

less than 0.4. The reason for the greater efficacy of fiscal policy in our model can be

seen in the second row of the figure, which displays the responses of the elasticity of

labor supply to individual firms and the wage markdown. While, by construction, both

measures stay constant in the case of perfectly competitive labor markets, the elasticity
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Figure 5: Impulse responses to government spending shock.
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of labor supply to individual firms and the markdown rise in response to an increase in

government spending in our baseline model. An increase in the markdown indicates a

decrease in the extent to which workers’ wages are marked down from their marginal

revenue product. This is tantamount to a rise in labor market competitiveness, leading

to an increase in employment, and as a result, output also increases.13

The panels in the lower half of Figure 5 display the distributional consequences of

government spending in both model economies. The results show an increase in labor

income and a decrease in profits. There are two mechanisms behind this distributional

consequence of government spending hikes. First, the decline in price markups – that

results in an outward shift of the labor demand curve – leads to an increase in labor income

and a decrease in profit income. Second, the reduction in employer market power forces

firms to pay wages closer to the marginal revenue product of labor. This development

increases labor income and decreases profit income, redistributing income from capitalists

to workers. The reference model with perfect competition in the labor market has only the

first mechanism while the full model with monopsonistic competition in the labor market

has both. Thus, under monopsonistic competition with endogenous employer market

power, the distributional consequences of government spending are stronger compared to

the perfect competition case.

Varying the degree of employer market power. So far, we have compared the

effects of government spending in our baseline model, which assumes a certain steady-

state, or average, degree of employer market power that we have calibrated, to the limiting

case of no employer market power. Next, we investigate the effects of government spending

under varying degrees of steady-state employer market power. To do this, we simulate
13Figure A.1 in Online Appendix A.3 demonstrates that these findings also hold true qualitatively

when comparing representative-agent New Keynesian models with and without employer market power.
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Figure 6: Varying the degree of monopsony power.
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the perfect competition case. The circle in the figure displays the results obtained from our baseline
calibration.

the impact of government spending expansions for different values of the parameter θ,

which represents the inverse of the weight workers place on non-pay characteristics when

choosing a workplace. Higher values of θ indicate that workers place more importance on

wages, resulting in a higher labor supply elasticity to individual firms and a lower average

degree of employer market power.

Figure 6 displays the impact responses of output and the markdown to a government

spending expansion amounting to 1% of GDP for varying degrees of average employer mar-

ket power, measured by the steady-state markdown. In our baseline scenario (indicated

by a circle), the steady-state markdown is 0.67, meaning that wages are set at two-thirds

of the marginal revenue product. The limiting case of a markdown equal to unity (wages

equal marginal revenue products) represents the perfect competition case. As observed in

the right panel, the endogenous response of the markdown to government spending and

the steady-state markdown exhibits an inverted U-shaped relationship. The sensitivity of

the markdown to spending changes increases with rising employer market power if it is not

excessively high. For example, at the baseline value of 0.67, a government spending shock
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raises the markdown by approximately 0.3 percentage points, which is around twice as

large as the markdown change at a steady-state value of 0.9. Remarkably, the sensitivity

of the markdown declines again for very high average employer market power values. This

can be explained by considering the limiting case of θ → 0, where workers’ valuation of

non-pay characteristics approaches infinity and workplace choices thus do not depend on

wages, resulting in maximum employer market power and a constant wage markdown (of

zero). Between the two limiting cases where the markdown remains constant – perfect

competition and the complete absence of competition in the labor market – the sensitivity

of the markdown is hump-shaped in the steady-state degree of employer market power.

3.3 Interactions with other fiscal transmission channels

This section investigates the interactions between the countercyclical-monopsony channel

and other key fiscal transmission channels: i) the wealth effect on labor supply, ii) coun-

tercyclical price markups, and iii) income redistribution between capitalists and workers

through the tax system, which has shown to be a crucial factor for the effects of govern-

ment spending in models that, as ours, feature heterogeneous households (Auclert et al.,

2023; Bilbiie, 2020; Broer et al., 2021; Ferriere & Navarro, 2023).

Wealth effect and countercyclical price markups. To begin with, we investigate

the impact of the wealth effect on labor supply by varying the parameter ξ ∈ (0, 1].

Our baseline model assumes a near-zero wealth effect on labor supply (ξ → 0). As the

parameter ξ increases, the wealth elasticity of hours worked increases. Workers’ lifetime

income declines when the government increases current or future taxes to finance the rise

in spending. With a wealth effect on labor supply, workers will supply more hours in

response.
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Figure 7: Varying the wealth effect and the degree of price stickiness.
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Notes: Impact responses of relative output and markdown after 1% of GDP government spending
expansion. Relative output is defined as the output response in the baseline case minus the output
response in the perfect competition scenario. The horizontal axes in the upper panels display the pa-
rameter χ, capturing the magnitude of the wealth effect on hours worked. The horizontal axes in the
lower panels display the price adjustment cost parameter ξ, capturing the degree of price stickiness.
The circle in the figures displays the results obtained from our baseline calibration.

The panels in the first row of Figure 7 present the impact impulse responses to a 1% of

GDP government spending expansion for different levels of ξ. The left panel displays the

impact response of output in the baseline relative to the impact response in the perfect

competition case. This metric measures the degree of amplification due to time-varying

employer market power. The right panel shows the impact response of the markdown.

Our analysis shows that as the wealth effect on hours worked increases, the markdown

response to government spending expansions becomes weaker. This, in turn, leads to

a muted positive effect on output through the countercyclical-monopsony channel. To

understand this, note that a higher wealth effect on hours worked results in a lower

wealth effect on workers’ consumption. This means that the impact of higher taxes on
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the marginal valuation of income declines, which reduces the effect of government spending

on the elasticity of labor supply to the individual firm and on markdowns.

The lower panels of Figure 7 show the results of our analysis when we vary the level

of price adjustment costs, which captures the degree of price stickiness. It is impor-

tant to note that price stickiness is positively correlated with the degree to which price

markups decline in response to a government spending expansion. The figure presents

again the impact responses of relative output (left panel) and markdowns (right panel),

with our baseline indicated by a circle. As can be seen, changing the degree of price

stickiness has little effect on the markdown’s response and, consequently, on the strength

of the countercyclical-monopsony channel in amplifying the output effect of government

spending.

Income redistribution and the financing mix. The literature has demonstrated

that the effect of government spending in a model with agents with different marginal

propensities to consume depends crucially on the endogenous redistribution of profit in-

come and the distribution of taxes raised to finance the spending increase (Auclert et al.,

2023; Bilbiie, 2020; Broer et al., 2021; Ferriere & Navarro, 2023). In our baseline model,

we assume that only capitalists receive the profit income, and there is no redistribution

of profit income through the tax system. Moreover, we assume that both types of house-

holds equally share the additional tax burden from increased government spending (in

accordance with their respective population shares). We proceed to demonstrate how

modifications to these assumptions influence our results.

To start with, we investigate the impact of allowing for an endogenous redistribution

of profit income from capitalists to workers. This is achieved by adjusting the parameter

ϕd in the transfer rule trt−tr = ϕd(dt−d), where ϕd = 0 represents no profit redistribution
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(our baseline scenario), and ϕd > 0 implies that a portion of profit income is reallocated

toward workers. The results of this analysis are shown in the first row of Figure 8.

The figure shows that the effect of government spending on markdowns and, therefore,

the output effect through the countercyclical-monopsony channel is elevated if profits are

redistributed from capitalists to workers. For example, the amplification of the fiscal

multiplier in comparison to the perfect competition scenario is approximately 0.4 when

half of the profit income is redistributed to workers. In contrast, in our baseline no-

redistribution case, amplification is about 0.25. The rationale for this finding is that

under profit redistribution, workers share some of the adverse income effects of declining

profits, which increases their marginal valuation of income. Consequently, the elasticity of

labor supply to the individual firm rises, reducing employers’ market power and increasing

markdowns. As markdowns increase, employment and output are boosted.

We now explore how the results change when altering how the government finances

the spending boost. To analyze this, we allow taxes of both types to differ according to

tCt = tWt + ϕτ (tt − t). If ϕτ = 0, taxation is uniform (as in our baseline). If ϕτ > 0,

the tax burden falls more heavily on capitalists. We refer to this situation as progressive

taxation. Conversely, if ϕτ < 0, the tax burden is higher on workers, so we refer to this

case as regressive taxation. Note that in the limiting cases ϕτ = −1/λ and ϕτ = 1/(1−λ),

the tax burden of increased government spending falls solely on workers and capitalists,

respectively.

The middle panels of Figure 8 show that the reduction in employer market power, as

reflected by a rise in wage markdowns, and the resulting output impact of government

spending under monopsony tend to be more pronounced when taxes are regressive. The

reason is that most of the added tax burden now falls on workers. As a result, workers’
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Figure 8: Varying the degree of profit redistribution and the financing mix.
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Notes: Impact responses of relative output and markdown after 1% of GDP government spending
expansion. Relative output is defined as the output response in the baseline case minus the output
response in the perfect competition scenario. The horizontal axes in the upper panels display the pa-
rameter ϕd, capturing the degree of profit redistribution. The horizontal axes in the middle panels
display the the parameter ϕτ , capturing the degree of tax progressivity where negative values imply
regressive taxation, ranging from the one limiting case ϕτ = −1/λ (tax burden falls only on workers)
to the other limiting case ϕτ = 1/(1 − λ) (tax burden falls only capitalists). The horizontal axes in the
lower panels display the parameter ϕg, capturing the degree of tax financing. The circle in the figures
displays the results obtained from our baseline calibration.
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marginal valuation of income increases, prompting them to give up non-pay job charac-

teristics for higher pay. This, in turn, boosts the labor supply elasticity to the individual

firm and reduces the extent to which firms can offer wages lower than marginal revenue

products. However, the effect of varying who bears more of the additional tax burden

due to increased government spending is relatively minor. This is primarily due to our

baseline calibration, which implies that government spending has a small direct impact on

taxes, and a substantial portion of the expenditure is funded via debt (ϕg = 0.1). Next,

we modify this assumption.

The last row of Figure 8 shows the impact of varying degrees of tax financing on our

results by varying the tax-rule parameter ϕg. When doing so, we maintain our baseline

assumption of uniform taxation (ϕτ = 0). Increasing the degree of tax financing intensifies

the markdown response, thereby amplifying the output multiplier. This pattern arises

because higher taxes raise workers’ marginal valuation of income, which in turn boosts

the elasticity of labor supply to individual firms.

Implication for transfer shocks. The preceding results show the critical impact of

workers’ immediate financial burden on the transmission of government spending shocks

through cyclical monopsony power. This is because workers’ marginal income valuation

significantly affects their mobility between employers and, consequently, the degree of

employer market power. This insight holds notable implications for other types of fiscal

policy stimulus. Specifically, transfers to workers reduce their marginal income valua-

tion, thereby diminishing the elasticity of labor supply to individual firms and increasing

firms’ market power in the labor market. This monopsony effect counteracts the expan-

sionary effects of increased demand resulting from resources allocated to agents with a

high marginal propensity to consume. Figure A.2 in Online Appendix A.4 shows that the
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output effects of a transfer shock that redistributes income from capitalists to workers are

dampened by the monopsony effect.

4 Empirical evidence

To investigate the effects of an unforeseen exogenous increase in government spending on

the degree of employer market power and the income distribution, we include information

on profits, labor earnings, and labor market power into otherwise standard expectations-

augmented vector-autoregressive models (EVARs); see, e.g., Ramey (2011b) and Auerbach

and Gorodnichenko (2012).

Econometric model. We use quarterly U.S. data from 1981Q3 to 2019Q4. The

reduced-form VAR model takes the form:

Yt = C +
q∑
i=1

B−1
0 BiYt−i +B−1

0 ηt, , (18)

where Yt is a k × 1 vector consisting of k endogenous variables, C is a k × 1 vector of

constants, and ηt is a k×1 vector of serially and mutually uncorrelated structural shocks.

The matrix Bi is a k×k matrix (for i = 0, . . . , q), where B0 contains the parameters for the

contemporaneous endogenous variables, and q is the maximum lag length. By performing

equation-by-equation ordinary least squares regression of the reduced-form VAR (18), we

obtain estimates of the coefficients B−1
0 Bi (for every i = 1, . . . , q) and the reduced-form

residuals B−1
0 ηt, as well as the covariance matrix of the reduced-form residuals Σ.

Variables. Our baseline set of variables Yt comprises government spending (log real

government consumption and gross investment per capita), output (log real GDP per

capita), the average tax rate (tax revenues as a share of GDP), the real interest rate

(constructed as the difference between Wu and Xia (2016)’s shadow policy rate and the
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year-on-year log-change in the GDP deflator), and the average forecast for total govern-

ment spending growth from the Survey of Professional Forecasters (the forecast made at

time t for the growth rate of real government purchases for time t+ 1).

Our primary research interest is to examine the consequences of unanticipated govern-

ment spending shocks on both the income distribution and monopsony power. To conduct

this analysis, we adhere to the methodology proposed by Burnside et al. (2004), which

involves employing a fixed set of macroeconomic aggregates (comprising the five variables

mentioned above) and systematically introducing different variables of interest through

rotation. These variables include corporate profits (after taxes, with adjustments for in-

ventory valuation and capital consumption, measured in log real per capita terms), labor

income (the product of the employment level, average weekly hours, and hourly compen-

sation in the non-farm business sector, also measured in log real per capita terms), and

the wage elasticity of worker-firm separations, estimated from the Survey of Income and

Program Participation (SIPP).

The wage elasticity of separations is a standard measure of (inverse) monopsony power

within the labor market. In most models incorporating monopsony power in the labor

market, including our own (see Section 2.2 for comprehensive details), this elasticity of

separations is proportional to the elasticity of labor supply to individual firms. The

latter, in turn, determines the extent to which firms can reduce wages below the marginal

revenue product. Building upon the work of Langella and Manning (2021), who estimated

annual elasticities of wage separations between workers and firms using data from the

Survey of Income and Program Participation (SIPP), we extend their estimations to a

quarterly frequency and expand the dataset to include the most recent observations up

to the structural break of the pandemic, resulting in a sample period 2000Q4-2019Q4.
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We provide a comprehensive description of the estimation process and some descriptive

statistics of the resulting monopsony measure in Online Appendix B.

All variables entering our VARs are measured as deviations from linear trends.

Identification. We use a standard recursive identification scheme to identify govern-

ment spending shocks, with government spending ordered first. Technically, we assume

that B0 is lower triangular. The underlying assumption is that government spending does

not respond to economic changes within a quarter due to decision and implementation lags

(Blanchard & Perotti, 2002). We include a fiscal news variable, specifically the spending

growth forecast, following Auerbach and Gorodnichenko (2012)’s approach, to account

for anticipation effects. The innovation in government spending that is orthogonal to

this forecast represents an unexpected shock to government spending, as professional

forecasters did not foresee it.

We incorporate the real interest rate and the average tax rate as controls for monetary

policy stance and government budget financing (Ramey, 2011b; Rossi & Zubairy, 2011).

By utilizing the Wu-Xia shadow federal funds rate as our interest rate measure in the

VARs, we can capture the accommodative nature of monetary policy achieved through

unconventional measures, such as quantitative easing, especially during the period of the

lower bound on interest rates, which constitutes a substantial part of our sample.

Results. Figure 9 shows the estimated responses of government spending. The hor-

izontal axes represent quarters following the shock, and the responses are expressed in

percentage terms (percentage points for the inverse monopsony measure).

Panel (a) of the figure shows a sustained increase in government spending and a

substantial boost in output, consistent with the literature; see, for example, Ramey (2016).
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Figure 9: The effects of government spending shocks.
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Notes: Solid lines are impulse responses to a government spending shock. Gray
areas and dotted lines show 68% and 90% confidence bands. Responses are ex-
pressed in percent (percentage points for the inverse monopsony measure). On
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2019Q4 in panel (a) and 2000Q4-2019Q4 in panel (b).
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The panel further reveals a substantial income redistribution from profit recipients to wage

earners in response to government spending hikes. While profits fall in the medium term,

labor earnings rise, in accordance with our model’s prediction.14

However, our primary objective is to evaluate our model’s central element: how em-

ployer market power reacts to government spending shocks. Panel (b) of Figure 9 shows

that a government spending expansion leads to an increase in the wage elasticity of sepa-

rations, i.e., fosters greater worker mobility between firms, translating into a steeper slope

of individual firms’ labor supply curves. Put differently, firms’ market power in the labor

market declines as their wage-setting power erodes. This finding aligns with our model’s

prediction, where we anticipate an increase in the slope of individual firms’ labor sup-

ply curves and a countercyclical behavior of monopsony power in reaction to government

spending shocks. To shed some light on the quantitative significance of the change in

employer market power observed in response to spending increases, it is noteworthy that

this change is substantially stronger than what is suggested by the unconditional relation-

ship of the monopsony measure to GDP, as depicted in Figure B.1 in Online Appendix

B.2.15 This is in line with our model, where monopsony power is particularly strongly

affected by fiscal policy, which moves labor earnings and the marginal valuation of income

in the same direction, thereby inducing a substantial change in labor market power. In

the model, this endogenous change in employer market power is a crucial element of the

transmission channel of fiscal policy.
14For completeness, Figure B.2 in Online Appendix B.3 shows the responses of the remaining variables

not shown in Figure 9. We do not find a significant increase in average tax rates, which aligns with the
notion that the spending stimulus is mostly deficit-financed.

15Adjusting for trends, a one-percent change in real GDP is unconditionally associated with approxi-
mately a 1.5 percentage point change in the monopsony measure, see Figure B.1 in Online Appendix B.2.
Conditional on a government spending boost, the peak response of the monopsony measure is roughly 2.7
percentage points compared to a 0.3 percent increase in GDP. This indicates a relation of 9 percentage
points per percent change in GDP.
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5 Conclusion

In conclusion, our study proposes a novel fiscal transmission channel that operates through

countercyclical monopsony power. We develop a Two-Agent New Keynesian model in-

corporating endogenously time-varying employer market power. Our results demonstrate

that as government spending increases, employer market power declines, leading to larger

fiscal multipliers and stronger distributional consequences. We examine the interplay of

the novel countercyclical-monopsony channel with other crucial fiscal transmission chan-

nels, yielding two key findings. First, we observe that the strength of the countercyclical-

monopsony channel exhibits an inverse relationship with the magnitude of the wealth

effect on hours worked. Second, our analysis reveals that the degree to which workers

bear the costs of an increase in government spending (via either profit losses or increased

taxes) is positively related to the decline in employer market power and the resulting

amplification of fiscal multipliers. We provide direct empirical evidence on the cyclical

behavior of employer market power in response to government spending shocks, allowing

us to test the model’s predictions. The data show that increases in government spend-

ing decrease monopsony power in the labor market, as predicted by our model. Overall,

our study provides valuable insights into the role of countercyclical monopsony power for

stabilization policy.

In our analysis, we assume a spot labor market and omit frictional labor market flows

to maintain tractability. Similarly, we employ a simplified heterogeneous-agent New Key-

nesian model by assuming a basic worker-capitalist structure. While these simplifications

enable us to elucidate our novel theoretical mechanism and its interaction with other key

fiscal transmission channels, they also entail certain limitations in the quantitative eval-

uation of the novel channel. We leave it for future research to develop a solution for a
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quantitative heterogeneous agent New Keynesian model that incorporates both monop-

sony power and search frictions.
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Online Appendix A: Model

A.1: Equilibrium conditions

This appendix collects the equilibrium conditions of our baseline model. The first-order

conditions of households’ utility maximization problems are given by

uWc,t
(
1 + ψW/cW

(
bWt − bW

))
= βrtEtu

W
c,t+1 , (A.1)

cWt + bWt = wWt n
W
t − tWt + rt−1b

W
t−1 + trt

λ
, (A.2)

wt = −uWn,t/uWc,t , (A.3)

uWc,t = Ωt + χιtxt/c
W
t , (A.4)

uWn,t = −νΩtxt(nWt )φ , (A.5)

ιt = − ν
1+φΩt(nWt )1+φ + β(1 − χ)Et

{
ιt+1

xt+1
xt

}
, (A.6)

xt = (cWt )χx1−χ
t−1 , (A.7)

cCt + bCt = dt
1 − λ

− tCt + rt−1b
C
t−1 − trt

1 − λ
, (A.8)

uCc,t = βrtEtu
C
c,t+1 , (A.9)

ηt = θ · uWc,t · wt · nWt + 1
φ
, (A.10)

where rt ≡ Rt/(EtΠt+1) is the real interest rate, ιt denotes the Lagrange multiplier on the

definition of xt, and Ωt ≡
(
cWt − ν

1+φ(nWt )1+φxt
)−1

.

The first-order conditions of the firms’ profit maximization problems are given by

wt = (1 + τ I)mct µt , (A.11)

µt = ηt
ηt + 1

, (A.12)

yt = nt , (A.13)

ξΠt(Πt − 1) − (1 + τS)(1 − η) − η mct = βξEt

{
uC

c,t+1
uC

c,t
Πt+1 (Πt+1 − 1) yt+1

yt

}
. (A.14)
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Fiscal and monetary policy are described by

bt + λτWt + (1 − λ)τCt = gt + rt−1 · bt−1 (A.15)

tt − t = ϕb(bt−1 − b) + ϕg(gt − g) (A.16)

tCt = tWt + ϕτ (tt − t) (A.17)

trt − tr = ϕd(dt − d) (A.18)

gt = ρggt−1 + εgt (A.19)

Rt/R = (Πt/Π)ϕπ (A.20)

The following conditions describe market clearing and aggregate statistics:

ct = λ cWt + (1 − λ) cCt , (A.21)

nt = λnWt , (A.22)

bt = λ bWt + (1 − λ) bCt , (A.23)

dt = yt − ntwt . (A.24)

A.2: Separation elasticity in the model

In this appendix, we characterize the relationship between a firm’s size and its separation

rate from workers in our model. This relation is key for the link between the elasticity of

labor supply to individual firms, which is the decisive measure of employer market power

in the model, and the separation elasticity, which is the empirical proxy for employer

market power, see Section 4.

Regarding separations, we can use the result derived in Langella and Manning (2021,

equation (14)) for the special case of idiosyncrasies and unrestricted flows between firms

(in their model achieved by setting the probability of receiving an alternative job offer to

ii



one). If we use the notation of our model, the separation rate of a firm k′ is given by

sk′,t−1,t({wk,t}Kk=1 , b
W
t−1) = 1 −

∂H
({

V(wk,t, bWt−1)
}K
k=1

)
∂V(wk′,t, bWt−1)

(A.25)

where

H
(
{V(wk,t)}Kk=1

)
= E

(
max

({
V(wk,t) + 1

θ
v(k, vi,t)

}K
k=1

))
.

with the expectation operator defined over the distribution of workers’ idiosyncratic job

preferences. The derivative of the H function to the pay component of a firm’s attrac-

tiveness V equals the probability that a randomly selected worker chooses the firm in

question. If preferences over job characteristics are reshuffled for every worker in every

period, this also applies to the firm’s previous workforce such that the above gives the

separation rate as one minus the share of workers that choose the firm in question as their

employer for two consecutive periods. Hence, the above is equivalent to

sk,t−1,t = 1 −mk,t/λ,

implying a constant relation between firm size m and separation rate s.

A.3: A RANK model with employer market power

This appendix demonstrates the role of cyclical fluctuations in employer market power in

amplifying the transmission of government-spending shocks within a representative agent

economy. Our analysis reveals that the primary conclusions regarding the overall impact

of government spending remain consistent when employing a RANK framework.

Equilibrium conditions – RANK model. We set sup a representative-agent version

of our baseline model where the representative household supplies labor, earns profit

income from firm ownership, and has unlimited access to financial markets (ψW = 0).
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The household’s preferences remain consistent with the Jaimovich-Rebelo type. The firm

sector of our economy, along with market structures, as well as monetary and fiscal policy

rules, remains unchanged from our baseline model.

The equilibrium conditions for this representative-agent version of our baseline model

can be summarized as follows. The first-order conditions for utility maximization by

representative households are:

uc,t = βrtEtuc,t+1 , (A.26)

wt = −un,t/uc,t , (A.27)

uc,t = Ωt + χιtxt/ct , (A.28)

un,t = −νΩtxtn
φ
t , (A.29)

ιt = − ν
1+φΩtn

1+φ
t + β(1 − χ)Et

{
ιt+1

xt+1
xt

}
, (A.30)

xt = cχt x
1−χ
t−1 , (A.31)

ηt = θ · uc,t · wt · nt + 1
φ
, (A.32)

where rt ≡ Rt/(EtΠt+1) is the real interest rate, ιt denotes the Lagrange multiplier on the

definition of xt, and Ωt ≡
(
ct − ν

1+φn
1+φ
t xt

)−1
.

The first-order conditions of the firms’ profit maximization problems are given by

wt = (1 + τ I)mct µt , (A.33)

µt = ηt
ηt + 1

, (A.34)

yt = nt , (A.35)

ξΠt(Πt − 1) − (1 + τS)(1 − η) − η mct = βξEt
{
uc,t+1
uc,t

Πt+1 (Πt+1 − 1) yt+1
yt

}
. (A.36)

Fiscal and monetary policy are again described by

bt + τt = gt + rt−1 · bt−1 (A.37)
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tt − t = ϕb(bt−1 − b) + ϕg(gt − g) (A.38)

gt = ρggt−1 + εgt (A.39)

Rt/R = (Πt/Π)ϕπ (A.40)

The following condition describe market clearing:

yt = ct + gt . (A.41)

Analytical results from simplified representative agent model. As in our base-

line framework, we first present analytical results in a simplified model version. To do so,

we again assume that (i) prices are flexible (ξ = 0), resulting in constant price markups,

and (ii) there is no wealth effect on labor supply (χ = 0). By applying these simplifications

and log-linearizing the equilibrium conditions, we obtain the following set of linearized

equilibrium conditions

ŷt = ĉt + g̃t , (A.42)

m̂ct = 0 , (A.43)

ŵt = µ̂t , (A.44)

ŷt = n̂t , (A.45)

µ̂t = φ

(1 + θ)(1 + φ)
η̂t , (A.46)

η̂t = θ(1 + φ)
θ(1 + φ) + 1

(ûc,t + ŵt + n̂t) , (A.47)

ŵt = φn̂t , (A.48)

ûc,t = 1 + φ

φ
(n̂t − ĉt) . (A.49)

Solving this system, we can express the reactions of output, ŷt to government spending,

g̃t, as

ŷt = 1
φ

· Γ · g̃t , (A.50)
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where Γ ≡ (1+φ)θ
1+θ+θ2(1+φ) ≥ 0. When θ is set to infinity, making the labor supply elasticity

to individual firms constant, the parameter Γ becomes zero. Consequently, government

spending has no impact on output. Similarly, when θ is set to zero, implying that workers

do not consider pay when choosing their workplace, the parameter Γ is also zero. Con-

versely, for finite values of θ, Γ is greater than zero. In such cases, fiscal expansions result

in output increases, mirroring the findings in our baseline TANK economy.

Numerical results from RANK model. Figure A.1 shows the impulse responses

following a government spending shock in the RANK model. The numerical results are

derived from the same parameterization used in our baseline TANK framework. The

solid lines represent the impulse responses of the RANK model with a monopsonistically

competitive labor market, whereas the dashed lines depict the impulse responses of a

RANK model economy with perfectly competitive labor markets.

As depicted in the figure, an expansion in government spending results in a notable

increase in output, particularly evident in labor markets characterized by monopsonistic

competition compared to perfectly competitive ones. The reason for the elevated effects of

fiscal policy can again be seen in the second row of the figure, which shows the responses

of the elasticity of labor supply to individual firms and the wage markdown. In monop-

sonistically competitive labor markets, both the elasticity of labor supply to individual

firms and the wage markdown increase in response to a rise in government spending. This

endogenous boost in labor market competitiveness leads to higher employment and out-

put levels. These findings align with those of our baseline TANK framework, as depicted

in Figure 5.
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Figure A.1: Impulse responses to government spending shock – RANK model.
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A.4: The effects of a transfer shock

Figure A.2 shows the impulse responses following a shock that transfers income from

capitalists to workers. The solid lines represent the impulse responses of the baseline

TANK model with a monopsonistically competitive labor market, whereas the dashed

lines depict the impulse responses of the TANK model economy with perfectly competitive

labor markets.

As can be seen in the figure, the transfer shock yields positive output effects in the

standard capitalist-worker TANK model with a perfectly competitive labor market. This

outcome arises from the redistribution of resources from low-MPC agents (the capital-

ists) to high-MPC agents (workers), leading to an increase in aggregate demand and,

consequently, output. Notably, in the presence of monopsonistically competitive labor

markets, an opposing mechanism comes into play: the transfer payment diminishes work-

ers’ marginal valuation of income, thereby reducing the labor supply elasticity to the

individual firm and increasing employers’ labor market power (as can be seen by the de-

clining markdown in the lower right panel). This increase in monopsony power diminishes

the output effects of transfers compared to the perfect competition scenario.
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Figure A.2: Impulse responses to transfer shock.
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Online Appendix B: Empirical analysis

B.1: Estimation of separation elasticity

We replicated the analysis of Langella and Manning (2021) at a quarterly (rather than

annual) frequency for the maximum available sample period 2000Q4-2019Q4.16 Our proce-

dure to determine the separation elasticity exactly follows Langella and Manning (2021)

in that we run month-by-month complementary log-log models of separations with a

residualized log hourly wage rate as the explanatory variable, from which the effects of

demographics, industry, occupation, human capital, and time effects have been purged in

an initial filtering regression.17 The residualized wage gives an estimate of whether the

job is high- or low-paying in a particular labor market defined by the controls.

Formally, we estimate for every month t

Pr(Si,t,t+1 = 1) = exp(exp(γt,t+1 · w̃i,t +Xi,tβ
S
t ))

with

logwi,t = Xw
i,tβ

w + αt + w̃i,t,

where Si,t is a dummy indicating separations between the current and the next month18,

wit is the hourly wage rate, Xi,t is the set of controls described above, and αt is a time

effect. The parameter γt,t+1 is the separation elasticity.

The monopsony literature has identified several problems that can result in biased

estimates of separations elasticities, among them the importance to effectively control for
16We have extended the sample to include years 2017 through 2019. For the time before 2000, a

quarterly analysis is not possible as there are data for too few months.
17The demographic controls are gender, ethnicity, marital status, the number of children under 18, and

state of residence. Industry and occupation are both measured at the two-digit level. Human capital is
measured as potential work experience (included as a fourth-order polynomial) and dummies for highest
degree.

18The SIPP contains the information whether an individual has the same employer as in the previous
month, i.e., one can observe whether a separation took place while not knowing the identity of the
employer.
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Figure B.1: Procyclicality of separation elasticity.
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Notes: Figures show the cyclical components of log real GDP per capita and the separation elasticity
concerning the wage for alternative detrending methods.

determinants of alternative wage offers, unobserved heterogeneity and the lack of identified

exogenous wage variation at the firm level. Yet, the literature tends to view the resulting

biases as rather constant which allows interpreting changes in γ̂t,t+1 as changes in γt,t+1,

see, e.g., Langella and Manning (2021, p. 2942).

B.2: Descriptive statistics on the monopsony measure

To provide some descriptives on the unconditional cyclicality of employer market power,

we conduct trend-cycle decompositions and extract the cyclical components of the nat-

ural logarithm of real GDP per capita and the estimated time series of the separation

elasticity. Figure B.1 displays the cyclical components after linear detrending (upper left

panel), linear-quadratic detrending (upper right panel), and HP-filtering with a param-

eter value of λ = 1600 (lower panel). Regardless of the method of detrending used, we
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Figure B.2: The effects of government spending shocks – additional results.
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Notes: Solid lines are impulse responses to a government spending shock. Gray areas and dotted lines
show 68% and 90% confidence bands. Responses are expressed in percent points. On the horizontal
axes, the horizon is given in quarters. Sample period is 1981Q3-2019Q4..

observe that the separation elasticity is procyclical. In other words, during periods of

economic expansion, the wage elasticity of labor supply to the individual firm is relatively

high, whereas, during downturns, the elasticity is relatively low. This implies that em-

ployer market power is countercyclical, decreasing during upswings and increasing during

downturns. This aligns with the findings of previous studies by Hirsch et al. (2018) for

Germany, Bassier et al. (2022) for the U.S. state of Oregon, and Webber (2022) for the

United States.

B.3: Additional VAR results

Figure B.2 shows the responses of the shadow monetary policy rate, the average tax rate,

and the spending forecast to government spending shocks.
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