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Abstract

This paper studies the implications of monopsony power for optimal income taxation
and welfare. Firms observe workers’ abilities while the government does not, and monop-
sony power determines what share of the labor market surplus is translated into profits.
Monopsony power increases the tax incidence that falls on firms. This makes labor in-
come taxes less (more) effective at redistributing labor income (profits). The optimal tax
schedule is less progressive. Monopsony power alleviates the equity-efficiency trade-off
that occurs because the government does not observe ability, but at the expense of exac-
erbating capital income inequality. [ illustrate these findings for the US economy.

JEL classification: H21, H22, J42, J48
Keywords: monopsony, optimal taxation, tax incidence

*Twould like to thank Ashley Craig, Katherine Cuff, Aart Gerritsen, Bas Jacobs, Marcelo Pedroni, Sander Renes,
Dominik Sachs, Florian Scheuer, Dirk Schindler, Kevin Spiritus, Christian Stoltenberg and seminar participants
at Nederlandse Economendag, IIPF Annual Congress, CESifo Area Conference on Public Economics and Ludwig
Maximilian University for many helpful comments and suggestions.

TUniversity of Groningen, CESifo, and Instituut voor Publieke Economie. E-mail: a.j.hummel@rug.nl.



1 Introduction

There is growing concern among economists and policymakers that firms exercise monop-
sony power in labor markets. In the US, the Council of Economic Advisers published an issue
brief on labor market monopsony (CEA (2016)) and the topic was extensively discussed dur-
ing hearings held by the Federal Trade Commission (FTC (2018a,b)) and the House of Rep-
resentatives.! The report and hearings cite a growing body of evidence documenting that
(i) labor markets are highly concentrated, and (ii) labor market concentration is associated
with significantly lower wages (see, e.g., Arnold (2021), Azar et al. (2019, 2020, 2022), Ben-
melech et al. (2022), Lipsius (2018), Qiu and Sojourner (2023), Rinz (2022), Schubert et al.
(2022), Thoresson (2023), Yeh et al. (2022)). In addition to the potentially adverse effects on
employment, output, and economic efficiency, many people have voiced concerns about the
distributional implications of monopsony power.?

Are these concerns justified? How should policymakers take monopsony power into ac-
count when designing redistributive policies? I study these questions by extending the non-
linear tax framework from Mirrlees (1971) with monopsony power. In the model, firms ob-
serve workers’ abilities while the government does not. To focus on distributional issues,
monopsony power does not generate efficiency losses, but determines what share of the la-
bor market surplus is translated into pure economic profits. After-tax profits flow back as
capital income to individuals who differ in their ability and shareholdings. The government
levies an exogenous tax on profits and optimizes a non-linear tax on labor income. I study
how monopsony power affects optimal income taxation and, ultimately, welfare. Further-
more, [ illustrate the findings by calibrating the model to the US economy.

The model generates two predictions that are of particular relevance to policymakers.
First, monopsony power raises the incidence of labor income taxes that falls on firms and
reduces the incidence that falls on workers. Intuitively, income taxes lower the surplus that
can be shared between workers and firms, and monopsony power determines what share of
the surplus accrues to firms. As a result, income taxes reduce profits if firms have monop-
sony power. Second, monopsony power increases inequality in capital income but reduces
inequality in labor income. This is because monopsony power raises aggregate profits and
lowers the aggregate wage bill. As a result, any dispersion in labor (capital) income gen-
erated by differences in ability (shareholdings) is mitigated (exacerbated) if firms capture a
larger share of the surplus.

Turning to the optimal tax problem, I derive an expression for the marginal tax rate on la-
bor earnings at each point in the income distribution. This formula demonstrates that taxes
on labor earnings are not only used to redistribute labor income but also to indirectly tax
profits, i.e., capital income. The reason is that part of the tax incidence falls on firms if they

!The hearing on “Antitrust and Economic Opportunity: Competition in Labor Markets” was held on October
29, 2019. See https://docs.house.gov/Committee/Calendar/ByEvent .aspx?EventId=110152.
2For example, Alan Krueger noted in his address at the 2018 Fed conference in Jackson Hole:

“... Twould argue that the main effects of the increase in monopsony power and decline in worker
bargaining power over the last few decades have been to shrink the slice of the pie going to workers
and increase the slice going to employers, not to reduce the size of the pie overall.” (Krueger (2018))
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have monopsony power. Monopsony power thus makes taxes on labor earnings less effec-
tive at redistributing labor income but more effective at redistributing capital income. As a
result, monopsony power raises (lowers) optimal marginal tax rates if the government has a
strong preference for redistributing capital (labor) income. I derive a condition which can be
used to determine if monopsony power raises the optimal marginal tax rate and show that
this condition is more likely to be satisfied at lower income levels. In that sense, monopsony
power makes the optimal tax schedule less progressive.

Monopsony power has an ambiguous effect on welfare. On the one hand, it increases in-
equality in capital income driven by differences in shareholdings. The associated effect on
welfare is negative and proportional to the covariance between welfare weights and capital
income. On the other hand, monopsony power decreases inequality in labor income driven
by differences in ability. The associated effect on welfare is positive and proportional to the
covariance between welfare weights and labor market payoffs, i.e., after-tax labor earnings
minus the disutility of working. The reason why monopsony power can raise welfare is that
firms observe ability, while the government does not. If firms have monopsony power, they
reduce inequality in labor market payoffs generated by differences in ability. This reduction
in inequality comes at zero efficiency costs, which can never be achieved with distortionary
taxes on labor income. By enabling the government to exploit the informational advantage of
firms, monopsony power thus alleviates the equity-efficiency trade-off that occurs because
the government does not observe ability. This, however, comes at the costs of higher inequal-
ity in capital income.

Two critical assumptions in the model are that (i) monopsony power does not generate
efficiency losses, and (ii) profit taxes are non-distortionary. I relax the first of these by includ-
ing an extensive (participation) margin and non-observable participation costs. Monopsony
power then generates a distortion in employment along the extensive margin, as individu-
als do not internalize the profits made by firms when making their participation decision.
The optimal policy response is to lower taxes on labor earnings to stimulate labor partici-
pation. Naturally, monopsony power has a smaller positive (or stronger negative) effect on
welfare if it generates distortions in employment. I relax the second of these assumptions
by analyzing an extension where profit taxes leads to costly profit shifting. Optimal tax rates
on labor income are higher when firms shift profits, as they can be used to reduce wasteful
profit shifting. In addition, an increase in monopsony power is more likely to reduce welfare
if firms shift profits to tax havens.

To illustrate the quantitative implications of monopsony power for optimal income taxa-
tion and welfare, I calibrate the baseline model to the US economy. The joint distribution of
ability and shareholdings is obtained from the joint distribution of labor and capital income,
and the degree of monopsony power is used to target an estimate of the pure profit share
from Barkai and Benzell (2018). I find that monopsony power significantly raises marginal
tax rates at low income levels, but lowers them at middle and higher incomes. Monopsony
power thus makes the optimal tax schedule less progressive. In the calibrated economy,
taking monopsony power into account when designing tax policy leads to a welfare gain of
0.38% of GDP. Moreover, getting rid of monopsony power generates a welfare gain of about



3.41% of GDP. For a given choice of the welfare function, however, these figures are clear
upper bounds. The reason is that, in the calibrated economy, all profits are attributed to
monopsony power. If profits come from other sources as well, the implications of monop-
sony power for tax policy and welfare are smaller.

Related literature. A few papers study optimal income taxation in an environment where
firms have labor market power. Hariton and Piaser (2007), da Costa and Maestri (2019), and
Hummel (2023) analyze a model with labor supply responses on the intensive (hours, effort)
margin, whereas Cahuc and Laroque (2014) study the optimal joint design of income taxes
and minimum wages in a model with with labor supply responses on the extensive (par-
ticipation) margin. In these studies, monopsony power leads to a downward distortion in
employment, either in hours worked or the number of individuals employed. The optimal
tax schedule features negative marginal (participation) tax rates if labor supply responds on
the intensive (extensive) margin. To focus on distributional issues, in the baseline model
I abstract from distortions in employment generated by monopsony power. In this case,
marginal tax rates are generally positive and serve to distribute not only labor but also cap-
ital income, because part of the tax incidence falls on firms. In addition, I study the welfare
effects of monopsony power.

Another closely related paper is Sleet and Yazici (2024), who study optimal income tax-
ation in a rich frictional model that features unemployment, on and off the job search, and
labor income inequality both across and within ability levels. They also find that part of the
tax incidence falls on firms (the “profit squeeze” effect), which, given that profits are taxed
at a confiscatory rate, calls for lower tax rates on labor income. By contrast, I study a much
simpler, frictionless model where the main departure from the Mirrlees (1971) benchmark is
that firms capture part of the labor market surplus. This allows me to characterize theoreti-
cally how a change in monopsony power affects optimal marginal tax rates and, ultimately,
welfare. Another important difference is that I allow for heterogeneity in capital income.
Provided profits are not fully taxed, monopsony power then raises marginal tax rates at low
income levels, which makes the optimal tax schedule less progressive.

Some recent papers study optimal taxation when firms have market power in output mar-
kets. Eeckhout et al. (2021), Kaplow (2021), Giirer (2022), Tarasov and Zubrickas (2023), and
Kushnir and Zubrickas (2023) do so in a static Mirrleesian environment with private infor-
mation on types and non-linear taxes. As in the classic model of monopoly, output and
employment are inefficiently low, which calls for a downward adjustment in optimal taxes.
Atesagaoglu and Yazici (2023) study a dynamic representative-agent Ramsey setting with lin-
ear taxes. Like Kushnir and Zubrickas (2023), they find that taxes on labor income can be
used to indirectly tax profits, a force that is also present in my model. Compared to these
papers, an important difference is that I focus on market power in the labor market. In addi-
tion, to focus on the distributional consequences from monopsony power, I mostly abstract
from inefficiencies that originate from market power. Tax policy is then exclusively aimed at
redistribution and not to reduce distortions.

The model of labor market monopsony I analyze features important similarities and dif-



ferences with the classic monopsony model from Robinson (1933) and the new monopsony
models introduced in Manning (2003), which Manning (2004) uses to study progressive in-
come taxation. The first similarity is that firms can increase labor supply by paying higher
wages. In Robinson (1933) and Manning (2003), this is because firms attract more work-
ers if they pay higher wages. In my model, the number of workers available to each firm is
fixed, but a firm can increase their labor effort by offering a combination of earnings and
labor effort that implies a higher hourly wage. Second, in line with empirical evidence, the
pass-through of productivity gains into wages is less than one-for-one. The most important
difference is that in Robinson (1933) and Manning (2003), monopsony power generates dis-
tortions. By contrast, the equilibrium in the absence of taxation is efficient in my model. The
same is true in Sandmo (1994), who analyzes a setting where a monopsonist chooses a pay-
ment schedule that consists of a fixed income and a wage proportional to output. Sandmo
(1994) discusses the distortionary effects and incidence of income taxes, but does not ana-
lyze how monopsony power affects optimal tax policy or welfare, which is the main goal of
this paper. I separately analyze an extension where monopsony power generates distortions
in labor participation by lowering the payoff from working.

Outline. The remainder of this paper is organized as follows. Section 2 presents the model.
Section 3 characterizes optimal tax policy and analyzes the welfare effects from monopsony
power. Section 4 studies extensions where monopsony power generates efficiency losses and
profit taxes are distortionary. Section 5 illustrates the findings by calibrating the model to the
US economy. Section 6 concludes. An appendix contains all proofs and additional details of
the analysis.

2 A Mirrleesian model with monopsony power

The basic structure of the model follows Mirrlees (1971). There is a continuum of individuals
who differ in their ability. They supply labor on the intensive margin to identical firms, which
produce output using a linear technology with labor as the only input. The government has
a preference for redistribution but does not observe individuals’ abilities. Instead it can only
observe and, hence, tax labor earnings. The main departure from the standard model is that
I allow for the possibility that firms have monopsony power in the labor market (there is
no market power in the market for goods). Whenever this is the case, firms earn pure eco-
nomic profits. These profits are taxed linearly at an exogenous rate and after-tax profits flow
back as capital income to individuals according to their heterogeneous shareholdings. Con-
sequently, the model features inequality in labor income generated by differences in ability
and inequality in capital income generated by differences in shareholdings. Both types of
inequality play an important role in what follows.

2.1 Individuals

There is a unit mass of individuals who differ in their ability n € [ng, n1] and shareholdings
o € [0g,01] with ng > 0 and o9 > 0. Ability measures how much output an individual pro-



duces per unit of effort, and shareholdings determine how much profits flow back to each
individual. For simplicity, both ability and shareholdings are taken to be exogenous but they
can be correlated in an arbitrary fashion. Let H(n, o) denote the joint distribution of abil-
ity and shareholdings and h(n, o) the corresponding density. Moreover, denote by F(n) the
marginal distribution of ability with density f(n). The latter is assumed to be strictly positive
on its entire support.

Individuals derive utility from consumption ¢ and disutility from exerting labor effort /.
Their preferences are described by a quasi-linear utility function u(c,l) = ¢ — ¢(1), where
¢(-) is strictly increasing, strictly convex, and satisfies ¢(0) = ¢’(0) = 0. The assumption
of quasi-linearity is made for analytical convenience and ensures that all variables except
capital income vary only with ability but not with shareholdings.® I denote by I(n) > 0 the
labor effort exerted by an individual with ability n. In exchange for their services, they receive
labor income z(n) > 0, which is subject to a labor income tax 7'(-). Individuals also gener-
ate income from holding shares in a diversified portfolio. Each individual’s capital income
therefore depends on the economy’s aggregate profits. Denote by 7(n) = nl(n) — z(n) > 0 the
profits firms generate from hiring a worker with ability n. Aggregate profits are given by

ni
T = / w(n)f(n)dn. (1)
ng
Profits are taxed linearly at an exogenous rate 7 € [0, 1], and after-tax profits flow back as cap-
ital income to individuals according to how many shares they own. Normalizing aggregate
shareholdings to one, the utility of an individual with ability » and shareholdings o is

U(n,o) =v(n)+o(l —1)7. (2)

Here, o(1 — 7)7 is after-tax capital income and v(n) = z(n) — T'(2(n)) — ¢(I(n)) is the payoff
from working, or labor market payoff.

2.2 Firms

Firms produce output using an identical, linear technology with labor as the only input. Each
firm is matched exogenously with a number of workers. I assume that firms, unlike the gov-
ernment, perfectly observe the ability of their workers.* While admittedly a strong assump-
tion, what is crucial for the results is that firms have an informational advantage about their
workers’ abilities compared to the government. There are at least two reasons to believe this
is the case. First, firms spend significant resources to assess applicants and conduct perfor-
mance evaluations once workers are hired. By contrast, the main proxy of an individual’s
ability the government uses for tax purposes is their labor income, which firms also observe.
Second, high-ability individuals typically have an incentive to truthfully reveal their ability

3This would also be the case with Greenwood-Hercowitz-Huffman (GHH) preferences, so that the utility func-
tion is of the form u(c, ) = V(c — ¢(1)), where V (-) is increasing.

4See Stantcheva (2014), Bastani et al. (2015), and Craig (2023) for an analysis of optimal income taxation if
firms do not (perfectly) observe ability. These studies assume that firms have no monopsony power and compe-
tition drives (expected) profits to zero.



to firms. On the contrary, if the government attempts to tax ability, high-ability individuals
would try to mimic low-ability individuals.

To a potential employee with ability n, a firm offers a bundle (z,!) which specifies labor
earnings z > 0 and effort [ > 0.° The firm chooses the bundle to maximize profits, subject to
the requirement that the employee’s labor market payoff exceeds some threshold, or outside
option v(n) that is weakly increasing in ability. Importantly, the outside option is taken as
given by firms but not by the government, as it depends on the tax schedule 7'(-). Moreover,
as will be made clear below, the outside option is related to how much monopsony power
firms have. If a firm is matched to a worker with ability n, it solves

(n) = Jnax {nl —z st z—T(2) —o(l) > y(n)} (3)
Despite that firms and workers are matched exogenously, each firm faces an upward-sloping
labor supply curve in the sense that it can induce higher effort by promising higher earnings.
In what follows, I assume the tax function 7'(-) is such that the first-order conditions are both
necessary and sufficient, and I denote the solution to the maximization problem (3) by i(n)
and z(n).% At an interior solution with strictly positive labor effort and earnings, the following
condition must hold:

¢'(I(n))

n= =T 4)

At the optimum, firms offer bundles which equate an individual’s productivity (on the left-
hand side) to their willingness to substitute between labor effort and earnings (on the right-
hand side). The marginal tax rate 7’(z(n)) distorts labor effort as it drives a wedge between
the marginal rate of substitution and the marginal rate of transformation between consump-
tion and labor effort. Without taxes on labor earnings, effort is not distorted. Importantly,
this is true despite the fact that firms may have monopsony power, as embodied in low val-
ues of the outside option v(n). The reason why the equilibrium without taxation is efficient is
that firms observe ability and take into account how labor earnings and effort affect the util-
ity of its workers. To focus on distributional issues, the model thus abstracts from efficiency
losses due to monopsony power. Section 4.1 analyzes an extension where this is not the case.

2.3 Monopsony power

Monopsony power determines what share of the labor market surplus is translated into pure
economic profits or, relatedly, how much utility must be promised to workers, i.e., their out-
side option. As will be made clear below, this notion of monopsony power resembles bar-
gaining power of firms. A high degree of firms’ bargaining power could reflect that they face
few competitors or that employees face significant switching costs. If labor markets are com-
petitive as in Mirrlees (1971), the full labor market surplus accrues to workers as profits are

>This set-up differs from Hummel (2023), where a monopsonist sets an hourly wage w = z/! and individu-
als choose how many hours [ to work. This leads to a markdown of productivity over wages and a downward
distortion in hours worked, which is not the case in the current paper.

SFor details on the second-order conditions, see Appendix IV.



driven to zero: 7(n) = 0 and labor earnings satisfy z(n) = nl(n). This equilibrium occurs
if each individual’s outside option is to work their preferred number of hours at an hourly
wage equal to their productivity.” Conversely, if firms have full monopsony power, workers
are put on their participation constraint and the entire labor market surplus is translated into
profits. In that case, the outside option is v(n) = —7'(0), where —7(0) is the benefit an in-
dividual receives if they reject the contract offered to them, which does not vary with ability.
The Lagrangian associated with the firm’s problem (3) is then

L(n)=nl—z+r1[z—T(2) — ¢(1) + T(0)] + ral + 3z, 5)

where the «’s are Lagrange multipliers. I assume the benefit —7'(0) is such that firms do not
make profits from hiring the least productive workers: 7(ng) = 0.2 To derive an expression for
the profits 7 (n) firms generate from hiring a worker with ability n if they have full monopsony
power, differentiate the Lagrangian (5) with respect to ability n. By the envelope theorem,
L'(n) = ©'(n) = l(n), where I(n) is the labor effort that is offered to an individual with ability
n. Integrating this relationship and imposing the boundary condition 7(ng) = 0 gives an
expression for profits if firms have full monopsony power:

7(n) = /nl(m)dm. (6)

For any intermediate degree of monopsony power, firms capture part of the labor market
surplus. In order to study the welfare effects of monopsony power and to keep the optimal tax
problem tractable, I choose a specific way to operationalize monopsony power. It is formally
defined as follows.

Definition 1. The degree of monopsony power 1. € [0, 1] and the profits m(n) = nl(n) — z(n)
firms generate from hiring a worker with ability n are related through

m(n) = u/n l(m)dm. (7)
ng
Equation (7) implicitly defines in a reduced-form way the degree of monopsony power, which
is assumed to be invariant to tax policy.'? Clearly, if the degree of monopsony power is z = 0,
labor markets are perfectly competitive and firms make zero profits. Conversely, if firms have
full monopsony power, i.e., if 4 = 1, equations (6) and (7) coincide. In this case, the full labor
market surplus is translated into profits as workers are put on their participation constraint.
It is demonstrated formally in Appendix I that i € [0, 1] corresponds to the generalized Nash
bargaining weight if taxes are linear. Such a foundation is lacking, however, if the tax function

"Formally, the outside option is then given by v(n) = max, {nf — T(nf) — ¢(¢)}.

8As is shown in Appendix VI, from an optimal tax perspective, the assumption that firms do not earn profits
from hiring the least productive workers is without loss of generality.

9This relationship uses the assumption that, if firms have full monopsony power, the outside option is —7'(0),
which does not vary with ability. If firms do not have full monopsony power, the outside option v(n) does vary
with ability.

YEquation (7) relates the degree of monopsony power to firms’ profits. Equation (3), in turn, relates profits
to the outside option of workers. Monopsony power can thus equivalently be interpreted as determining the
outside option of workers (which, in equilibrium, equals their payoff from working).
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(a) Perfect competition: =0 (b) Full monopsony power: p = 1

Figure 1: Labor market equilibrium

is non-linear. In this case, the above definition of monopsony power does not have a clear
economic interpretation or game-theoretic foundation. The reason for nevertheless choos-
ing this definition of monopsony power is that it keeps the optimal tax problem tractable and
makes it possible to study the welfare effect of raising monopsony power.

Figure 1 graphically illustrates how monopsony power affects the payoffs of workers and
firms. Here, I assume income taxes are absent.!! The horizontal line plots an individual’s
ability and corresponds to the labor demand schedule if labor markets are competitive. The
upward-sloping line plots the relationship ¢/(/) = n, which, under perfect competition, cor-
responds to the labor supply schedule. The shaded area shows the labor market surplus. By
construction, monopsony power does not reduce the size of the pie, i.e., does not generate
efficiency losses, but only how it is split between workers and firms. If labor markets are
competitive, firms earn zero profits and the full surplus accrues to workers. The shaded area
then corresponds to the individual’s labor market payoff v(n): see Figure 1a. Conversely, if
labor markets are fully monopsonistic, all surplus accrues to firms. The shaded area then
corresponds to profits w(n): see Figure 1b.!?

2.4 Government

The government’s preferences are described by the following social welfare function:

W= /U1 /nl ~v(n,o)U(n,o)h(n,o)dndo. (8)

""The reason for doing so is that, through its effect on labor income and thereby the total tax burden, monop-
sony power has a mechanical effect on the part of the labor market surplus that can be shared between workers
and firms. To ease the exposition, Figure 1 abstracts from this mechanical effect that goes via income taxes.

'2The equilibrium with full monopsony power also occurs if firms engage in first-degree price discrimination.
In that case, firms pay workers their reservation wage for every hour worked. Hence, the hourly wage depends
on the number of hours worked. Firms then continue to demand labor effort up to the point where the worker’s
productivity is high enough to compensate for their marginal disutility of working.



Here, v(n, o) > 0 is the welfare weight, or Pareto weight, the government attaches to an indi-
vidual with ability » and shareholdings 0. The average welfare weight is normalized to one.
To make sure the government wishes to redistribute from individuals with high to individu-
als with low capital income, I assume the average welfare weight of individuals with the same
shareholdings E[v(n, o)|o] is weakly decreasing in o. Similarly, to generate a motive to redis-
tribute from individuals with high to individuals with low labor income, I assume the average
welfare weight of individuals with the same ability E[y(n, o)|n] is weakly decreasing in n. It is
instructive to write the welfare function as follows.

Lemma 1. The welfare function (8) can be written as

W = / " [g(n)v(n) + (1= %)(1 = 1)w(n) | f(n)dn, ©)

where g(n) = E[y(n,0)|n] is the average welfare weight of individuals with the same ability
nand ¥ = —Covlo,~] € [0, 1] is the negative covariance between shareholdings and welfare
weights, which is bounded between zero and one.

Proof. See Appendix II. O

Individuals derive utility from labor income and capital income. Welfare is therefore in-
creasing in the labor market payoff and after-tax profits. Importantly, the extent to which
after-tax profits contribute to welfare depends on the covariance between shareholdings and
welfare weights. This is because the government wishes to redistribute from individuals with
high to individuals with low capital income. A higher concentration of firm-ownership, cap-
tured by a higher ¥, therefore lowers the contribution of after-tax profits to welfare.

Turning to the instrument set, as in Mirrlees (1971), I assume the government does not
observe individuals’ abilities but only their labor earnings, which are subject to a non-linear
tax 7'(+). In addition, I assume the government observes the total profits made by firms, but
cannot infer the abilities of the workers that are employed by each firm. These profits are
taxed linearly at an exogenous rate 7 € [0, 1], either at the firm or the individual level. The
government’s budget constraint is then given by

n
/ 1 [T(z(n)) T m(n)} f(m)dn = G, (10)
)

where G denotes exogenous spending. Because the profit tax is non-distortionary and the
government wishes to redistribute from individuals with high to individuals with low share-
holdings, it is optimal to levy a confiscatory tax on profits. One can therefore interpret the
exogenous rate 7 as the maximum share of pure economic profits that can be taxed. Without
a restriction on profit taxation, = = 1. Conversely, if profit taxation is restricted, e.g., due to
political constraints or firm lobbying, 7 < 1. In Section 4.2, I analyze an extension where
profit taxes are distortionary by inducing firms to engage in costly profit shifting. Naturally,
in that case, the optimal profit tax is endogenously below one.

10



2.5 Equilibrium
An equilibrium with monopsony power is formally defined as follows.

Definition 2. An equilibrium with monopsony power consists of levels of labor effortl(n) > 0,
earnings z(n) > 0 and profits 7(n) > 0 for all n such that, for a given degree of monopsony
power 1 and given labor income taxes T'(-), a profit tax rate T, and government spending G,

(i) labor efforti(n) and earnings z(n) are related through equation (4), orl(n) = z(n) =0,
(ii) profits are given by 7(n) = nl(n) — z(n) and satisfy equation (7),
(iii) the government runs a balanced budget, cf. equation (10).

Definition 2 describes the equilibrium outcomes given tax instruments and a given degree
of monopsony power. Because of the specific way of modeling monopsony power, finding
the equilibrium outcomes requires solving an integral equation if the tax function 7'(-) is
non-linear.'!®* The main advantage of this modeling choice is that it keeps the optimal tax
problem tractable and makes it possible to study the welfare effects of monopsony power. A
disadvantage is that it is generally not possible to obtain comparative static results regarding
the effect of monopsony power or tax reforms on equilibrium outcomes. Keeping this caveat
in mind, it is useful to highlight two implications of monopsony power.

First, monopsony power increases the incidence of labor income taxes that falls on firms
and decreases the incidence that falls on workers. To see this, compare the equilibria with
u = 0 (perfect competition) and i = 1 (full monopsony power). If labor markets are perfectly
competitive, firms earn zero profits — irrespective of the level of taxation. The full incidence
of labor income taxes then falls on workers. Conversely, if firms have full monopsony power,
all workers are put on their participation constraint: v(n) = —7'(0) for all n. An increase in
the tax burden T'(z(n)) at z(n) > 0 must then be compensated one-for-one by higher labor
earnings as otherwise workers prefer non-employment. In this case, the full incidence of
labor income taxes falls on firms. Second, monopsony power decreases inequality in labor
market payoffs generated by differences in ability, but increases inequality in capital income
generated by differences in shareholdings. This is because monopsony power increases the
share of the labor market surplus that accrues to firms. An increase in monopsony power
thus raises aggregate profits and lowers the aggregate wage bill.

The evidence that speaks to these hypotheses is scarce. A key challenge is that one needs
variation in monopsony power, which should then be linked to measures of tax incidence
and inequality. Some studies attempt to do this. Consistent with the model presented in the
current paper, Berger et al. (2022) find that wage dispersion is lower in labor markets that are
more concentrated. By contrast, Webber (2015) and Rinz (2022) find that a lower elasticity of
labor supply at the firm level and a higher labor market concentration, the two most com-
monly used measures of monopsony power, are associated with higher inequality in labor
earnings. Regarding the effect of monopsony power on tax incidence, Fuest et al. (2018) find

BThe integral equation is w(n) = u ffa (m)dm, where I(m) solves the first-order condition for profit maxi-
mization m(1 — T (ml(m) — w(m))) = ¢'(I(m)).
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that workers bear a smaller share of the corporate tax burden if firms have more monopsony
power. Saez et al. (2019) and Lobel (2024) find that a payroll tax cuts in Sweden and Brazil sig-
nificantly raised profits, which suggests that firms have substantial monopsony power. Fur-
thermore, Lobel (2024) presents evidence that wage and employment pass-through effects
from payroll tax cuts are larger in small firms, which suggests that monopsony power in-
creases the tax incidence borne by firms. Benmelech et al. (2022) find support for the closely
related hypothesis that the pass-through from productivity gains into wages is lower if labor
markets are more concentrated.

3 Optimal tax policy and the welfare effects of monopsony power

This Section analyzes how monopsony power affects optimal income taxation and welfare.
Section 3.1 derives results for optimal income taxation, and Section 3.2 analyzes how monop-
sony power affects welfare.

3.1 Optimal income taxation

The government chooses the non-linear tax function 7'(-) that maximizes welfare. To solve
this problem, I follow the approach pioneered by Mirrlees (1971) and characterize the allo-
cation that maximizes welfare subject to resource and incentive constraints. The details can
be found in Appendix III. Here, I directly state the first main result.

Proposition 1. At an interior solution with positive labor effort and earnings, the optimal
marginal tax rate on labor earnings z(n) satisfies
' 1—F(n) / -
T'(2(n)) = f ) p(l=m)E+ (1= p)(1 =T(2(n) 1 +1/e(n)) (1 —g(n))|,  AD
where g(n) € [0,1] is the average welfare weight of individuals with ability at least equal to
n and £(n) o) 0 s the elasticity of labor supply, which measures the percentage

— &Im)im)
increase in labor effort[(n) following a one percent increase in the net-of-tax rate1 — T (z(n)).

Proof. See Appendix VI. O

Proposition 1 gives an expression for the optimal marginal tax rate at each point in the in-
come distribution, which is generally positive and zero only at the top. At the optimum, the
marginal tax rate equals a weighted average between two components, where the weights
depend on the degree of monopsony power. To understand this result, first consider the case
where firms have full monopsony power: i = 1. The optimal marginal tax rate is then
1—F(n)
T'(2(n)) = ———(1 — 7). (12)
nf(n)

If firms have full monopsony power, taxes on labor earnings are used exclusively to redis-
tribute capital income and not to redistribute labor income. This is because the full incidence
of labor income taxes falls on firms as all workers are put on their participation constraint.
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The purpose of the marginal tax rate at earnings level z(n) is to raise the tax burden for all
individuals with earnings at least equal to z(n).!* The mass of individuals for whom this is
the case equals 1 — F'(n), which shows up in the numerator of equation (12). Because labor
earnings for these workers are increased one-for-one with an increase in the tax burden, the
government indirectly taxes profits.!®> This is valuable provided profit taxation is restricted
and the negative covariance between welfare weights and shareholdings is positive: 7 < 1
and X > 0. The benefits of indirectly taxing profits should be weighed against the costs of
distorting labor effort: see equation (4). The distortionary costs are proportional to ability
n and the density f(n), which determines for how many individuals labor effort is distorted.
Both terms show up in the denominator of equation (12).16

The second component in the optimal tax formula (11) is as in the benchmark model
without monopsony power. To see this, suppose labor markets are perfectly competitive:
1 = 0. The optimal tax formula can then be written as

LW (14 ) a- ) (). 1)

This is the well-known ABC-formula from Diamond (1998), which Saez (2001) writes in
terms of sufficient statistics, in particular the income distribution and behavioral elasticities.
Because profits are zero if labor markets are competitive, the sole purpose of the tax func-
tion is to redistribute labor income and not to redistribute profits. The optimal marginal tax
rate trades off distributional benefits from taxing labor income against the costs of distorting
labor effort. For a more detailed explanation of this formula, see Diamond (1998).
According to equation (11), the higher the degree of monopsony power, the more taxes on
labor earnings are geared toward redistributing capital income and the less they are geared
toward redistributing labor income. Intuitively, monopsony power increases the tax inci-
dence that falls on firms and decreases the tax incidence that falls on workers. Monopsony
power therefore makes labor income taxes less (more) effective at redistributing labor (capi-
tal) income. This result bears close resemblance to Sleet and Yazici (2024), who study optimal
income taxation in a framework with frictions and on and off the job search. In their model,
the incidence of labor income taxes too falls partly on firms’ profits (the “profit squeeze”
channel), which are taxed at a confiscatory rate (7 = 1). This makes labor income taxes less
effective at redistributing labor income, which provides a force for lower tax rates. By con-

“Note that individuals with different abilities do not earn the same labor income if firms have full monopsony
power. This is because firms demand more labor effort from individuals with higher ability. To compensate them,
i.e., to ensure the participation constraint holds, firms must pay higher labor earnings to these individuals.

In recent work, Kushnir and Zubrickas (2023) show that a similar term is added to an otherwise standard
optimal tax formula if firms make pure profits due to decreasing returns to scale and unequal firm-ownership. A
similar mechanism is operative in Ales and Sleet (2016) in their study on the taxation of CEO incomes. They also
show that taxes on labor income can be used to indirectly tax profits. The lower the social value of profits, i.e.,
the higher (1 — 7)X, the higher should be the tax rate on labor income ceteris paribus.

181t is perhaps surprising that with full monopsony power, the optimal marginal tax rate (12) does not depend
on the elasticity of labor supply. The reason is that, as stated above, the entire tax incidence falls on firms if they
have full monopsony power. Following an increase in the tax burden, firms must pay higher labor earnings as
otherwise workers prefer non-employment. This is true irrespective of the utility function and, hence, irrespective
of the convexity in the disutility of labor ¢(-). The latter, in turn, determines the elasticity of labor supply. It
follows that the elasticity of labor supply is not relevant for determining the optimal marginal tax rate on labor
income if firms have full monopsony power.
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trast, in my model, profit taxation is restricted (= < 1) and, as a result, the effect of monop-
sony power on optimal marginal tax rates is ambiguous. The effect depends crucially on the
government’s preferences for redistribution, as shown in the next Corollary.

Corollary 1. Suppose the utility function is iso-elastic: $(1) = I'+*/¢/(1+1/¢), so thats(n) = ¢
for alln. At an interior solution with positive labor effort and earnings, the optimal marginal
tax rate is

1-7)¥+ 0 -pd+1/e)(1 = g(n)
a(n) + (1 —p)1+1/e)(1=g(n))

where a(n) = nf(n)/(1 — F(n)) is the local Pareto parameter of the ability distribution. If
(1 —7)X > 0and z(ng) > 0, an increase in monopsony power raises the marginal tax rate at

T(2(n)) = (14)

the bottom of the income distribution. Furthermore, at higher income levels, an increase in
monopsony power y raises the marginal tax rate T'(z(n)) if and only if

(=712~ < (1 +1/e)(—g(n)~! +aln)™". (15)

Proof. See Appendix VII. O

Equation (14) gives a closed-form solution for the optimal marginal tax rate in terms of ex-
ogenous variables. It follows directly from rearranging equation (11) and plays an important
role when exploring the quantitative implications of monopsony power for optimal tax pol-
icy in Section 5. Equation (15), in turn, gives a condition which can be used to determine
if monopsony power raises or lowers the optimal marginal tax rate faced by individuals with
ability n. Because monopsony power makes income taxes more (less) effective at redistribut-
ing capital (labor) income, the effect of monopsony power on optimal tax rates is generally
ambiguous. According to equation (15), the first (positive) effect dominates if profit taxation
is severely restricted, i.e., if 7 is low, and if the government has a strong preference for redis-
tributing capital income, i.e., if ¥ is high. Conversely, the second (negative) effect dominates
if the government has a strong preference for redistributing labor income from individuals
with high to individuals with low ability, i.e., if g(n) is low.!”

The effect of monopsony power on optimal marginal tax rates varies along the income
distribution depending on the behavior of g(n) and the local Pareto parameter a(n). Because
the average welfare weight of all individuals equals one, i.e., g(ng) = 1, condition (15) is al-
ways satisfied at the bottom of the income distribution provided z(np) > 0, i.e., provided
individuals with ability no work. Intuitively, the marginal tax rate at the bottom only serves to
indirectly tax profits. This becomes more important if monopsony power increases. At higher
levels of income, redistributing labor income from individuals above to individuals below
that level becomes on average more valuable: g(n) is decreasing. Ceteris paribus, monop-
sony power therefore has a smaller positive or a larger negative effect on optimal tax rates at

""Monopsony power also lowers the optimal marginal tax rate if the local Pareto parameter a(n) is high. The
reason is quite mechanical. In the second component of equation (11), monopsony power affects optimal
marginal tax rates through the term 7”(z(n))/(1 — T'(2(n))). The latter changes faster and, hence, implies a
smaller change in the marginal tax rate, the higher is 7" (z(n)). This is the case if the local Pareto parameter is low.
Therefore, a lower Pareto parameter makes it easier for condition (15) to be satisfied.
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higher income levels. In that sense, monopsony power makes the optimal tax schedule less
progressive. Intuitively, by making income taxes less effective at redistributing labor income,
monopsony power dampens the force for increasing marginal tax rates.!

3.2 Welfare effect of raising monopsony power

I now turn to analyze how an increase in monopsony power affects welfare. The following
Proposition states the second main result of this paper.

Proposition 2. Suppose the tax function T'(-) is optimized. An increase in monopsony power
u raises welfare if and only if

pEb > (1 — p)xk, (16)
where ¥V = —Cov|v,v] > 0 is the negative covariance between labor market payoffs and
welfare weights and ¥ = —Cov]o(1 — 7)7,v] = %(1 — 7)& > 0 is the negative covariance

between after-tax capital income and welfare weights.
Proof. See Appendix VIII. O

Monopsony power raises aggregate profits and lowers the aggregate wage bill. The associ-
ated effect on welfare is ambiguous. On the one hand, monopsony power reduces inequality
in labor market payoffs generated by differences in ability. The positive welfare effect is cap-
tured by the left-hand side of equation (16). On the other hand, monopsony power increases
inequality in capital income generated by differences in shareholdings. The negative welfare
effect is captured by the right-hand side of equation (16).

To gain further intuition why monopsony power can be good for welfare, recall that firms
observe ability, while the government does not. If labor markets are competitive, firms do not
benefit from this information as profits are driven to zero. By contrast, profits are positive if
firms have monopsony power. Moreover, the profits firms generate from hiring a worker are
increasing in ability, which reduces inequality in labor market payoffs generated by differ-
ences in ability. Importantly, unlike with distortionary taxes on labor income, this reduc-
tion in inequality comes at zero efficiency costs. The combination of monopsony power and
firms’ informational advantage alleviates the equity-efficiency trade-off that occurs because
the government does not observe ability, cf. Mirrlees (1971). Put differently, monopsony
power enables the government to exploit the informational advantage of firms about their
workers’ abilities.'® Ceteris paribus, the associated effect on welfare is positive.

'8 Another reason why monopsony power typically makes the optimal tax schedule less progressive is that, in
a typical calibration of the ability distribution, the local Pareto parameter a(n) is small at the bottom and larger
at middle and high levels of ability. The small value of the local Pareto parameter at the bottom implies that
marginal tax rates at low earnings levels are a particularly effective tool to indirectly tax profits: see equation (12).
The latter, in turn, becomes more important as monopsony power increases.

“Monopsony power does not have a positive welfare effect if firms, like the government, do not observe ability
either. da Costa and Maestri (2019) show that in this case, the best a planner can achieve is to implement the
allocation that maximizes welfare subject to the same resource and incentive constraints it would face if labor
markets are competitive.
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Stantcheva (2014) also finds that a departure from perfect competition (in her model,
adverse selection) can improve social welfare if the government has a preference for redistri-
bution but does not observe ability. My result is similar to hers in the sense that with either
adverse selection or monopsony power in the labor market, the benefits of having a higher
ability are lower than would be the case if labor markets are competitive. Hence, both ad-
verse selection and monopsony power reduce inequality generated by differences in ability,
which alleviates the equity-efficiency trade-off. The mechanism, though, is very different.
In the analysis of Stantcheva (2014), firms - like the government — do not observe workers’
abilities and competitively screen them through non-linear compensation contracts. The
use of working hours as a screening device hurts high-ability workers relative to low-ability
workers. By contrast, in my model firms — unlike the government — do observe ability and the
reduction in inequality driven by differences in ability occurs because firms generate higher
profits from hiring more productive workers. Hence, both adverse selection and monopsony
power can improve welfare, but for different reasons.

The negative welfare effect of monopsony power that occurs because it exacerbates in-
equality in capital income depends critically on the extent to which pure economic profits
can be taxed. If profits are taxed at a confiscatory rate, an increase in monopsony power un-
ambiguously raises welfare. This is because monopsony power reduces inequality in labor
market payoffs and there is no inequality in capital income that is exacerbated if monopsony
power increases. Consequently, welfare is highest if firms have full monopsony power and
there is no restriction on profit taxation, i.e., if x = 7 = 1. Full monopsony power ensures
there is no inequality in labor market payoffs, since all workers are put on their identical par-
ticipation constraint. A confiscatory tax on profits, in turn, guarantees there is no inequality
in capital income either. Hence, all individuals are equally well off. The government can im-
plement the first-best allocation by levying a confiscatory tax on profits to provide a universal
basic income —7°(0) that should not be taxed away if individuals earn higher incomes. How-
ever, in the typical case where taxing profits at a confiscatory rate would be either unfeasible
(e.g., due to profit shifting opportunities, introduced in Section 4.2) or undesirable (e.g., due
to the inability to distinguish normal and above-normal returns), monopsony power has an
ambiguous effect on welfare: it reduces inequality in labor market payoffs, but exacerbates
inequality in capital income.

A few remarks are in order. First, equation (16) depends on capital income and labor
market payoffs, which are both endogenous. As a result, one cannot conclude that the con-
dition from Proposition 2 is always (never) satisfied if x = 1 (u = 0), because in that case
¥Y = 0 (¥ = 0) as well. Second, the result from Proposition 2 is derived assuming income
taxes are optimized. Hence, condition (16) can only be used to assess the desirability of an
increase in the degree of monopsony power at the current tax system under the additional
assumption that the latter is optimized and, hence, reflects the government’s preferences
for redistribution. Third, labor market payoffs depend on the disutility of working, which
is difficult to measure. It is also possible to derive a necessary condition for the desirability
of raising monopsony power that depends on the covariance between welfare weights and
after-tax labor income, as opposed to labor market payoffs.
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Corollary 2. Suppose the tax function T(-) is optimized. If labor effort is weakly increasing
in ability at the optimal allocation, i.e., l'(n) > 0, an increase in monopsony power y. raises

welfare only if

pXt > (1 — p)xk, (17)
where ' = —Cov]z — T(z),~v] > ¥V > 0 is the negative covariance between after-tax labor
income and welfare weights.
Proof. See Appendix VIII. O

If individuals with higher ability exert more effort, the negative covariance between welfare
weights and after-tax labor income exceeds the negative covariance between welfare weights
and labor market payoffs: see Appendix VIII for details. Therefore, equation (17) gives a
necessary condition which can be used to determine if an increase in monopsony power
could raise welfare. The advantage compared to the necessary and sufficient condition from
Proposition 2 is that condition (17) does not depend on the disutility of working, but instead

on after-tax labor income.

4 Extensions

This Section presents two types of extensions of the model. In the first (Section 4.1), monop-
sony power generates a classic distortion in employment by lowering the payoff from work-
ing. As a result, the laissez-faire equilibrium with monopsony power is no longer Pareto ef-
ficient. In the second, taxes on profits, i.e., capital income, generate distortions by inducing
firms to engage in costly profit shifting (Section 4.2).

4.1 Efficiency losses from monopsony power

A critical feature of the model studied so far is that monopsony power does not harm eco-
nomic efficiency. Put differently, monopsony power affects the way the pie is split, but not its
size. The reason is that firms observe the ability of their workers and correctly take into ac-
count how a change in earnings and effort affect their workers’ utility. As a result, monopsony
power does not distort labor supply. Naturally, the absence of distortions has implications
for optimal income taxation and the welfare effects from monopsony power. I now investi-
gate these implications by extending the model with an extensive (participation) margin and
non-observable participation costs.?°

To model the extensive margin, I follow the standard approach in the literature (see, e.g.,
Diamond (1980), Choné and Laroque (2011), Jacquet et al. (2013)) and assume individuals
differ not only in their ability but also in their fixed costs of working, or participation costs
¢ € [po,1]. Crucially, unlike ability, firms do not observe participation costs. As a result,

20For an analysis of optimal income taxation when firms have monopsony power and distort labor supply on
the intensive margin, see Hummel (2023).
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the contracts that are offered to workers vary only with their ability and not with their par-
ticipation costs. The government does not observe participation costs either. Instead, it ob-
serves the employment status of each individual and their labor income if employed. Conse-
quently, in addition to a linear tax 7 on aggregate profits, the government levies a non-linear
tax T'(z(n)) on labor earnings and pays a benefit b to individuals who are not employed.?!

Because each firm observes the ability of its workers but not their participation costs,
the profit maximization problem is the same as before. Whenever a firm is matched to
a worker with ability n, it chooses labor effort /(n) and earnings z(n) to maximize profits
m(n) = nl(n)—z(n), subject to promising a labor market payoff v(n) = z(n)—T(z(n))—¢(l(n))
that exceeds some ability-specific threshold v(n). The threshold pins down the level of prof-
its, which is again related to monopsony power cf. Definition 1. Equilibrium labor effort,
earnings, and profits can again be found by solving equations (4) and (7) together with the
relationship 7(n) = nl(n) — z(n). The utility of an individual with ability n, shareholdings o
and participation costs ¢ is then

U(n,o,p) =max{v(n) — ¢, b} +o(1l — 7)7. (18)

Participation costs ¢ are subtracted from the labor market payoff v(n) as they lower the utility
from working. Equation (18) determines a participation threshold ¢(n) = v(n) — b at every
ability level. Hence, an individual with ability » and participation costs ¢ becomes employed
ifand only if ¢ < ¢(n). I denote the participation rate of individuals with ability n by

f;ol W (n) h(n, o, p)dpdo
fao ;}1 h(n,o,¢)dpdo ’

p(p(n)) = (19)

where h(-) is the density associated with the cumulative distribution H(n, o, ¢) of types.

As before, monopsony power does not distort labor supply on the intensive (effort) mar-
gin. However, by lowering the labor market payoff v(n) that accrues to workers, it does lead
to a distortion in labor supply on the extensive (participation) margin. To see this, suppose
there are no taxes and benefits: 7'(z(n)) = b = 0. In this case, an allocation is Pareto effi-
cient if a worker becomes employed whenever the joint surplus that can be shared between
workers and firms exceeds the participation costs: v(n) +7(n) > . However, individuals be-
come employed only if their individual labor market payoff exceeds the participation costs:
v(n) > ¢. When making their participation decision, individuals do not internalize the prof-
its made by firms. Consequently, labor participation is distorted downwards whenever firms
make positive profits, i.e., whenever firms have monopsony power.

The optimal tax problem with an extensive margin and efficiency losses from monopsony
power is formally defined in Appendix IX. The next Proposition characterizes optimal tax
policy and the welfare effect of monopsony power.

Proposition 3. Suppose individuals supply labor on the extensive margin according to equa-

2t is useful to distinguish between a benefit b paid to non-participants and the transfer —7'(0) an individual
receives if they reject the contract offered by a firm. The latter does not occur in equilibrium, but —7'(0) can be
used to guarantee that firms do not earn profits from hiring the least productive workers: 7(ng) = 0.
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tion (18). At an interior solution with positive labor effort and earnings, the optimal marginal
tax rate satisfies

7o) = =B (1 = )2 4 (1= )1 = T (e() (15 1/2(0)
<E[1 - g,(m) — plm)m(m)(1 — (1 - 7)) — plm) (T(=(m)) + Dm > ] [ @0)

where the conditional expectation E[-] is taken using the distribution of employed individuals
Fy(n) =1— [ p(e(m)) f(m)dm with density f,(n) = p(¢(n)) f(n), gp(n) is the average welfare
weight of participants with ability n and p(n) = p'(¢(n))/p(p(n)) is the semi-elasticity of the
participation rate with respect to the participation threshold p(n) = v(n) — b. Furthermore,
an increase in monopsony power p. raises welfare if and only if

u/mwmu%mmﬁmwn>uumk

0
ni

b [ ompma)(1 - =) -+ [ opE) @) + D) @D

0 no

Proof. See Appendix IX. O

Compared to Proposition 1, there are two substantive changes in the optimal tax formula
(20). The first modification is standard and occurs because changes in the participation rate
generate a fiscal externality proportional to T(z(m)) + b, as captured by the final term on
the second line.?? Second, and more importantly, monopsony power generates a downward
distortion in labor participation. This is the case whenever the participation response is pos-
itive and firms make profits, i.e., whenever p(m)mw(m) > 0 for some m. This term shows up
on the second line of equation (20) as well. The tax system is used to partly off-set these
distortions. This is achieved by reducing the marginal tax rate 7”(z(n)), which lowers the tax
burden for all employed individuals with ability m > n. Provided part of the tax incidence
falls on workers, i.e., provided i < 1, the reduction in the tax liability raises labor participa-
tion. This generates a positive externality, as individuals do not take into account the profits
made by firms when deciding whether or not to participate. Provided the government values
profits to some extent, i.e., provided (1 — 7)X < 1, the distortions from monopsony power
reduce optimal marginal tax rates.

Equation (21) generalizes the result from Proposition 2. Without a participation mar-
gin, g,(n) = g(n), fp(n) = f(n) and p(n) = 0 for all n, the left-hand side simplifies to
uXV = —uCovlv, 7], and both terms on the second line cancel. Compared to equation (16),
the desirability condition is modified in two substantive ways. First, monopsony power gen-

?2To understand this term, note that a higher marginal tax rate T”(z(n)) raises the tax burden for individuals
with earnings at least equal to z(n). Provided 1 < 1, the increase in the tax burden lowers the participation rate
for individuals with ability m > n. The change in the participation rate affects the government budget through
the participation tax 7'(z(m)) +b. This modification of the optimal tax formula is also present if firms do not have
monopsony power (u = 0). See, e.g., Saez (2002), Jacquet et al. (2013), Jacobs et al. (2017) and Hansen (2021), who
study optimal taxation with labor supply responses on both the intensive and extensive margin in the context of
competitive labor markets. Substituting . = 0 and «(m) = 0 for all m > n in equation (20) gives an optimal tax
formula that is very similar to the ones derived in these papers.
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erates efficiency losses if p(n)m(n) > 0, as captured by the first term on the second line. Pro-
vided the government values profits to some extent, i.e., provided (1 — 7)% < 1, the fact that
monopsony power distorts labor participation makes it less likely that an increase in monop-
sony power raises welfare Second, changes in the participation rate generate a fiscal exter-
nality that is proportional to the participation tax 7'(z(n)) + b, which shows up on the second
line as well. According to equation (21), the welfare effect of raising monopsony power is
lower if the participation tax is positive for most values of n. By lowering labor participation,
monopsony power has a negative effect on government finances. Again, this makes it less
likely that an increase in monopsony power raises welfare.

4.2 Distortionary profit taxes

The results up to this point have been derived assuming the profit tax is exogenous and does
not affect any economic decisions. Given there are distributional benefits associated with
taxing profits if ¥ > 0, it immediately follows that the optimal profit tax equals 7 = 1. In
reality, a tax on profits or, more generally, capital income, distorts many decisions, as it affects
incentives to save and invest, to engage in profit shifting, to finance with debt or equity, etc.

To study how the results are affected by distortions from profit taxes, this Section presents
a simple model of costly profit shifting that is similar in spirit to Hines and Rice (1994). Firms
can choose to shift a fraction s € [0, 1] of pretax profits to a tax haven at a cost of p(s) €
[0, 1] per dollar shifted. Hence, as with iceberg transport costs, only a fraction 1 — p(s) of
the shifted profits reaches its final destination, i.e., returns to shareholders. The function
p(s) is increasing, weakly convex and satisfies p(0) = 0. It captures in a reduced-form way
the costs associated with shifting profits, often referred to as “concealment” costs (see, e.g.,
Haufler and Schjelderup (2000)). Firms choose the share s to maximize after-tax payments
to shareholders:

I(7,7) = max {s7(1—p(s)+(1—s)7(1—7)} = max {(1—(1—s)7—p(s)7}. (22)
s€[0,1] s€[0,1]
Here, p(s) = sp(s) denotes the total shifting costs per unit of pretax profits 7. At an interior
solution with s € (0, 1), the first-order condition is

p(s)=r. (23)

Firms continue to shift profits until the marginal costs of doing so (on the left-hand side)
equal the marginal benefits in the form of tax savings (on the right-hand side). The assump-
tions on p(-) guarantee that the share of profits shifted to tax havens is positive whenever
7 > 0 and increasing in the profit tax. Despite being privately optimal, from a social per-
spective profit shifting is costly, because it reduces the total amount of resources available
for consumption.

I analyze the optimal tax problem and study the welfare effect of raising monopsony
power in Appendix X. The main findings are summarized below.
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Proposition 4. Suppose firms shift a fraction s(t) € |0, 1] of pretax profits to a tax haven ac-
cording to equation (23). At an interior solution with € (0, 1), the optimal profit tax  satisfies
T by

= ; (24)
-7 €l1—s,1-7

wheree_s1_r = 38:78-)) =T > 0 is the elasticity of the share of profits not shifted with respect

to the net-of-tax rate. The optimal marginal tax rate, in turn, satisfies

7)) = 00 (1= (1= s(r)7 — oo )] 5 + p(s(7))
# L= 0)(1= T+ 1)L - )] 25)

Furthermore, an increase in monopsony power j, raises welfare if and only if
pEY > (1= )" + (1 - p)R, (26)

where R = p(s(7)) ["" 7(n) f(n)dn denotes the total costs of profit shifting.

no

Proof. See Appendix X. O

Equation (24) gives an inverse elasticity rule for the optimal profit tax. The optimal profit tax
is higher, the larger are the distributional benefits (in the numerator) and the smaller are the
distortionary costs (in the denominator). The elasticity €;_; ;- measures the responsiveness
of profit shifting activities to changes in the profit tax. Clearly, the optimal profit tax is zero
if there are no distributional benefits associated with taxing profits: ¥ = 0 implies 7 = 0.
Conversely, if the government has a preference for redistributing capital income, i.e., if ¥ >
0, the optimal profit tax is positive. The distributional benefits of taxing profits should be
weighed against the distortionary costs of increased profit shifting.

The expression for the optimal marginal tax rate (25) is almost the same as before, see
Proposition 1. The only difference is that the term (1 — 7)¥ is replaced by (1 — (1 — s)7 —
p(8))X + p(s). There are two, distinct reasons why the optimal marginal tax rate on labor
income is higher when firms engage in costly profit shifting. First, the distributional benefits
of using taxes on labor income to indirectly tax profits are larger if firms can shift a fraction
of their profits to tax havens: (1 — (1 — s)7 — p(s))X > (1 — 7)%.2® Second, profit shifting
is costly because it reduces the amount of resources available for consumption: p(s) > 0
whenever s > 0. If firms have monopsony power, i.e., if © > 0, the government can use
taxes on labor income to reduce aggregate profits. A reduction in profits, in turn, lowers the
aggregate resource costs associated with shifting profits, which is socially desirable. Taxes on
labor income can thus be used to lower the costs of profit shifting.

The final result from Proposition 4 states that the welfare effect of raising monopsony
power is lower if there are profit shifting opportunities: compare equations (26) and (16).
Intuitively, an increase in monopsony power raises aggregate profits and thereby the aggre-

BTo see this, note that s € [0, 1] is chosen to maximize A(s) = 1 — (1 — s)7 — p(s), the term multiplied by 3,
and that A(0) = 1 — 7 because p(0) = 0. Together, these observations imply 1 — (1 — s)7 — p(s) > 1 — 7.
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gate costs of profit shifting. Doing so is costly from a social perspective, because it reduces
the resources available for consumption by an amount equal to R. Hence, an increase in
monopsony power is less likely to raise welfare if firms engage in costly profit shifting.

5 Numerical illustration

This Section illustrates the main findings in the baseline version of the model presented in
Section 2 where there are no efficiency losses from monopsony power and profit taxes do
not affect any economic decisions. After discussing the calibration (Section 5.1) and wel-
fare function (Section 5.2), I analyze how monopsony power affects optimal income taxation
(Section 5.3) and welfare (Section 5.4).

5.1 Calibration

The model is calibrated on the basis of US data. The primary data source is the March re-
lease of the 2018 Current Population Survey (CPS), which provides detailed information on
different sources of income and taxes for a large sample of individuals. The CPS data is sup-
plemented with estimates of the share of pure economic profits in GDP and a number of
parameters based on existing literature. Below I describe how these inputs are used to con-
struct a baseline economy with the same set of primitives as the model presented in Section
2. The calibration strategy is summarized in Table 1.

5.1.1 Functional forms

To calibrate the model, I first characterize the equilibrium for a given tax schedule 7'(z) and
disutility of labor ¢(7). Regarding the former, as in Saez (2001), I approximate the current US
tax schedule on labor earnings by a linear function

T(2(n)) = —q +tz(n), 27)

provided labor earnings are positive: z(n) > 0. Values for the lump-sum transfer ¢ and the
constant marginal tax rate ¢ are obtained by regressing the tax liability, computed as the sum
of state and federal taxes, on taxable income, both of which are obtained from CPS. This gives
q = $4,590 and ¢t = 33.1% with an R? of approximately 0.94. Figure 4 in Appendix XI plots the
actual and fitted values for incomes up to $500,000.
Recall that the individual utility function is quasi-linear in consumption: u(c, 1) = c—¢(l).
For the disutility of labor, I use the following iso-elastic form (cf. Corollary 1),
[1+1/e

o(l) = 111/ (28)

where e governs the convexity. It measures the percentage increase in labor effort and, given
the choice of the tax schedule (27), the percentage increase in labor earnings as well, follow-
ing a one percent increase in the net-of-tax rate: see equation (4). I select a value of ¢ = 0.33
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based on Chetty (2012). This value for the intensive-margin elasticity is well within the range
of common estimates for the elasticity of taxable income (ETI), which measures the respon-
siveness of earnings to a change in the net-of-tax rate, see Saez et al. (2012).

5.1.2 Equilibrium outcomes

With the above specification of the utility function and the tax schedule, it is straightforward
to solve for the equilibrium outcomes, cf. Definition 2. Labor effort follows directly from
equation (4):

I(n) = (1 —t)°n°. (29)

To derive an expression for labor income, substitute out for labor effort in equation (7) and
use the relationship z(n) = nl(n) — 7(n) to find

z(n) = (1 -7 H ) (1—t)en'te + <1M+E> (1—t)"nlte

+e
. _ 1% _ N\ 1+e 12
= (1 T 6> (I—¢)n""° + (1 n 5) z(no). (30)

According to equation (30), an individual’s labor income equals a weighted average of the
output they produce (first term) and the labor income of the individuals with the lowest abil-
ity (second term).?* The profits 7(n) = nl(n) — z(n) firms generate from hiring a worker with
ability n are then given by

m(n) = (1 j—s) (1—t)F [n+e — n(1)+5] — <1+5_M> (z(n) — z(no)). (31)
From equations (30)—(31) it can readily be seen that a higher degree of monopsony power 1
amplifies (mitigates) the negative effect of the labor tax rate on profits (labor income) that
operates through its effect on effort, cf. equation (29). These equations, in turn, give a map-
ping from (observable) labor income to (unobservable) ability and the pure economic profits
from hiring a worker with ability n, for a given tax rate ¢, elasticity of labor supply ¢, and de-
gree of monopsony power yu, which is discussed next.

5.1.3 Degree of monopsony power

Monopsony power p determines how much pure economic, or above-normal, profits firms
make. In recent work, Barkai and Benzell (2018) and Barkai (2020) decompose US output into
alabor share, a capital share, and a profit share. Because my model abstracts from productive
capital, I calibrate monopsony power p to target the ratio of aggregate, above-normal profits
to aggregate labor income, or the ratio of the profit share to the labor share. For the most

2*The reason why the lowest income shows up in equation (30) is that the government provides a non-
employment benefit which guarantees firms make no profits from hiring the least productive workers: 7(ng) = 0
and z(no) = nol(no). This can only be the case for any degree of monposony power if individuals with ability
no are indifferent between working and not working. Therefore, the lowest income level is informative about the
outside option of non-employment.
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recent year 2015, Barkai and Benzell (2018) calculate that the ratio of aggregate pure profits
to aggregate wages is approximately 77/z = 24.2%. Using their estimate, the value for monop-
sony power x can be calculated by integrating equation (31) over the ability distribution and
dividing by average labor income z = fgol z(n) f(n)dn. This gives

(D=(53) (- (%)« w=0v9 v S @

For a given elasticity of labor supply ¢ and ratio of lowest to average labor income z(ng)/z,

equation (32) gives a relationship between the degree of monopsony power p and the ratio
of the profit share to the labor share 7/z. The implied degree of monopsony power is ap-
proximately p = 0.28. It should be emphasized, however, that this value is an upper bound.
The reason is that, through the lens of my model, all above-normal profits originate from
monopsony power. In reality, of course, these profits come from other sources as well.

5.1.4 Joint distribution of ability and shareholdings

I calibrate the joint distribution of ability and shareholdings H (n, o) to match the joint dis-
tribution of labor and capital income obtained from the CPS. An individual’s labor income is
defined as their income from wage and salary payments. An individual’s capital income, in
turn, is defined as their income from interest, dividends, and rents. For individuals whose la-
bor (capital) income is top-coded, I multiply the reported income with a factor of 2.67 (3.63),
consistent with an estimate of the Pareto parameter of 1.6 (1.38) for the distribution of labor
(capital) income at the top, obtained by Saez and Stantcheva (2018). In the final sample, I
include individuals between 25 years and 65 years whose hourly wage exceeds half the fed-
eral minimum wage of $7.25 and whose labor income exceeds $5,710.2° For each individual,
I use equation (30) to calculate their ability n. As in Saez (2001), this approach ensures the
ability distribution is consistent with the empirical distribution of labor income. To calcu-
late the shareholdings o of each individual, I divide their capital income by average capital
income. This approach is valid under the assumption that above-normal profits flow back to
individuals in proportion to their capital income from the CPS (which includes the normal
returns to capital, which are absent in my model, but excludes some other forms of capital
income, such as pensions and capital gains). The implied correlation between ability and
shareholdings is small but significantly positive at approximately p = 0.07 (p < 0.01).

Based on the calculated ability » for each individual, I obtain the marginal distribution
F(n) by estimating a kernel density. The empirical distribution and the kernel density are
plotted in the top panel of Figure 5 in Appendix XI. The bottom panel plots the distribution
of labor earnings and the implied kernel density. I make one adjustment to the density as
plotted in the top panel of Figure 5. In particular, I append a right Pareto tail starting at an
ability level associated with $350,000 in annual labor income. I choose the tail parameter
of the ability distribution to be consistent with a tail parameter of 1.6 of the labor income

*This is the labor income for someone who works full-time, on average 35 hours per week, during the full year,
at least 45 weeks, at an hourly wage half the federal minimum wage.
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distribution at the top, cf. Saez and Stantcheva (2018).?® The scale parameter of the Pareto
distribution is set to ensure there is no jump in the density at the point where the Pareto tail
is pasted. Figure 6 plots the local Pareto parameter.

5.1.5 Profit taxation and revenue requirement

In the model, there is no productive capital and 7 is the rate at which pure economic, or
above-normal, profits are taxed. The current tax system does not distinguish between nor-
mal and above-normal returns. I assume in the baseline that all capital income is taxed at
arate 7 = 36%, taken from Trabandt and Uhlig (2011), but also study how sensitive the re-
sults are to this choice. For a given value of 7, the government’s budget constraint (10) can be
used to calculate the revenue requirement. This gives G = $22, 782, which in the calibrated
economy corresponds to approximately 28.7% of aggregate output. The calibration strategy
is summarized in Table 1.

Variable Target Source Value

1 Aggregate profits over wages Barkai and Benzell (2018)  0.28

€ Elasticity of labor supply Chetty (2012) 0.33

T Tax rate on capital income Trabandt and Uhlig (2011) 0.36

G Government budget constraint Equilibrium condition $22,782
T(z) Tax liability CPS 2018 Figure 4
F(n) Labor income distribution CPS 2018 Figure 5

Table 1: Calibration

5.2 Welfare function

From Lemma 1, the government’s preferences for redistribution are summarized by the aver-
age welfare weight g(n) > 0 it attaches to individuals with the same ability » and the negative
covariance between shareholdings and welfare weights, as captured by ¥ € [0,1]. The first
(second) of these determines how much the government wishes to reduce inequality gener-
ated by differences in ability (shareholdings). To obtain values for these, I assume the Pareto
weight v(n, o) the government attaches to an individual with ability » and shareholdings o
takes the following form:

v(n,o) = ((n'F + o). (33)

Here, ( is a parameter which ensures the average welfare weight equals one, and 1 scales
shareholdings in such a way that, in the calibrated economy, welfare weights are declining

%Let F(z(n)) denote the labor income distribution with density f(z(n)). Monotonicity of labor earnings im-
plies F(n) = F(z(n)) for all n where z(n) > 0 and, hence, f(n) = f(z(n))z'(n). The local Pareto parameter of
the ability distribution a(n) = nf(n)/(1 — F(n)) and income distribution a(z(n)) = z(n)f(z(n))/(1 — F(z(n)))
are related through a(n) = a(z(n))e.n, where e.,, = 2’(n)n/z(n) is the elasticity of labor earnings with respect to
ability. The latter equals approximately 1 + ¢ at high levels of labor earnings: see equation (30).
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in an individual’s total (labor plus capital) income.?” The parameter 3, in turn, determines
how quickly welfare weights decline in an individual’s ability and shareholdings. I select the
value of § such that the average marginal tax rate at the optimal tax system with perfectly
competitive labor markets, which is obtained by setting 1+ = 0 in equation (14) and imposing
1 = 0, equals the current rate ¢t = 33.1%.

Based on the Pareto weight (n, o) for each individual in the sample, I calculate g(n) as
the average welfare weight for all individuals with ability at least equal to n. I subsequently
smooth these values and calculate the average welfare weight g(n) at each point in the abil-
ity distribution. The results are shown in Figure 7. To obtain a value for ¥, I calculate the
negative covariance between welfare weights and shareholdings, cf. Lemma 1. This gives
approximately > = 0.50. Incidentally, this value lies midway between ¥ = 0, where the gov-
ernment does not value redistributing capital income at all, and ¥ = 1, where there is a very
strong desire to redistribute capital income because all profits flow back to individuals whose
welfare weight equals zero. Because the results turn out to be sensitive to the government’s
desire to redistribute capital income, in what follows I show results for the entire range of
¥ e [0,1].

5.3 Optimal tax policy

Based on the calibrated set of primitives and welfare function, I calculate optimal marginal
tax rates using equation (14) from Corollary 1. The red, solid line in Figure 2 shows the results.
To facilitate the interpretation, the horizontal axis plots labor income at the current tax sys-
tem. Marginal tax rates start out very high at values close to 100%.%? Intuitively, at low levels
of income, marginal tax rates are particularly effective at indirectly taxing profits, cf. Corol-
lary 1. After that, marginal tax rates decrease rapidly and reach a minimum of approximately
26% for individuals whose current income is about $100,000 and start to increase gradually to
about 45% before staying relatively flat for individuals whose current labor income is above
$350,000, the point where the Pareto tail is pasted.

Optimal marginal tax rates with monopsony power look quite different compared to the
case where labor markets are competitive, especially at low levels of income. To illustrate this
point, the black, dashed line shows the optimal marginal tax rates if the government, based
on the same set of primitives, wrongfully sets tax policy as if labor markets are competitive.
The results are obtained by setting » = 0 in equation (14). If labor markets are perfectly com-
petitive, marginal tax rates start at zero, cf. Seade (1977). Intuitively, marginal tax rates at the
bottom are not helpful for redistributing labor income and, if labor markets are competitive,
not helpful for redistributing capital income as well. After that, marginal tax rates increase
rapidly to values slightly above 40%, before displaying the conventional U-shape pattern, see
Diamond (1998) and Saez (2001).

€.

2'With a linear tax system, an individual’s labor income is approximately proportional to n'™: see equation
(30). Then, to make the term n' ™ 4 o in the formula for the welfare weight proportional to an individual’s total
(labor plus capital) income, as given by z(n) + o7, Isety = 7/((1 — t)°(1 — p/(1 +€))).

281n fact, the low value of the local Pareto parameter a(n) at the bottom of the ability distribution implies that
marginal tax rates are so high that individuals whose current labor earnings are below $9,186 do not work at the
optimal allocation. For these workers, the constraint [(n) > 0 in the optimal tax problem is binding.
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Figure 2: Optimal marginal tax rates

The main insight from Figure 2 is that monopsony power raises (lowers) optimal marginal
tax rates at low (middle and high) levels of income. In that sense, monopsony power makes
the optimal tax schedule less progressive. For individuals whose current labor income is be-
low $34,000, marginal tax rates with monopsony power are higher than would be the case
if labor markets are perfectly competitive. As explained before, if firms have monopsony
power, marginal tax rates on labor income can be used to indirectly tax profits. This provides
a force for higher marginal tax rates that is especially relevant at the bottom of the income
distribution, where the local Pareto parameter is low: see Corollary 1 and Figure 6. By con-
trast, for individuals whose current labor income exceeds $34,000, marginal tax rates with
monopsony power are lower than would be the case if labor markets are perfectly competi-
tive. Intuitively, at higher income levels marginal tax rates are primarily aimed at redistribut-
ing labor income, and monopsony power makes them less effective at doing so, because part
of the tax incidence falls on firms.

Figure 2 plots optimal marginal tax rates with and without monopsony power using the
same set of primitives, i.e., without recalibration. As such, the black, dashed line shows the
marginal tax rates a government would set if it assumes labor markets are competitive, de-
spite having correctly inferred the ability distribution from the underlying income distribu-
tion (a mapping that depends on the degree of monopsony power). An arguably more re-
alistic benchmark for optimal marginal tax rates under perfect competition is obtained by
first recalibrating the model under the assumption that the degree of monopsony power is
u = 0. Figure 8 in Appendix XI shows the results. As in Figure 2, the red, solid and black,
dashed lines show optimal marginal tax rates with (x = 0.28) and without (x = 0) monop-
sony power, using the same set of primitives. The blue, dotted line, in turn, shows optimal
marginal tax rates under perfect competition after the model is first recalibrated assuming
w1 = 0. As it turns out, recalibration does not have a big effect on optimal marginal tax rates
under perfect competition: the black, dashed and blue, dotted lines are very similar.
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How monopsony power affects optimal marginal tax rates, especially at the bottom of
the income distribution, is sensitive to the preferences for redistributing capital income. To
show this, Figure 9 in Appendix XI plots optimal marginal tax rates for different values of
¥, the negative covariance between shareholdings and welfare weights. As in Figure 2, the
red, solid line shows optimal marginal tax rates under monopsony in the baseline (with ¥ =
0.50) and the black, dashed line shows optimal marginal tax rates under perfect competition
(u = 0). Without a preference for redistributing capital income (X = 0), optimal marginal tax
rates start at zero and always lie below optimal marginal tax rates under perfect competition,
see the blue, dotted line. This is because monopsony power makes labor income taxes less
effective at redistributing labor income, as part of the incidence falls on firms, and there
are no benefits to indirectly taxing profits. Conversely, if ¥ = 1, there are large gains from
indirectly taxing profits, which significantly raises marginal tax rates especially at the bottom,
see the green dash-dotted line. The benchmark with > = 0.50 lies between these extremes,
though, at low income levels, optimal marginal tax rates are much closer to those that are
obtained when the government has a very strong preference for redistributing capital income
(X = 1). As long as the government has some preference for redistributing capital income,
monopsony power significantly raises optimal marginal tax rates at low incomes.

As it turns out, the results of this final exercise are also informative for how the profit tax
affects the optimal income tax schedule. The reason is that, whenever firms have a positive
degree of monopsony power, optimal marginal tax rates are a function of the composite pa-
rameter ¥(1 — 7), which determines the negative covariance between welfare weights and
after-tax capital income, see Corollary 1. Therefore, the blue, dotted line from Figure 9 (with
¥, = 0) would also be obtained under the assumption that profits are taxed at a confiscatory
rate, 7 = 1, since in both cases ¥(1 — 7) = 0. Conversely, the green dash-dotted line (with
¥, = 1) would also be obtained if capital income is subsidized at a rate of approximately 29%,
or 7 = —0.29.2% Figure 10 in Appendix XI, in turn, shows optimal marginal tax rates for an
intermediate case where capital income is subject only to the corporate tax rate of 7 = 0.21
(the black, dashed line) and compares the results to the baseline where profits are taxed at a
rate of 7 = 0.36 (the red, solid line). With a lower profit tax, the benefits of indirectly taxing
profits are larger. This raises marginal tax rates, though, as can be seen, the effect of moving
from 7 = 0.36 to 7 = 0.21 is not large.

5.4 Implications for welfare

To assess the quantitative implications of monopsony power for welfare, I conduct two ex-
ercises. First, I calculate the welfare costs of ignoring monopsony power when designing tax
policy. To do so, I compare the allocation that is obtained if the government sets income
taxes optimally, cf. the red, solid line in Figure 2, with the one that is obtained if the govern-
ment sets tax policy as if labor markets are competitive, cf. the black, dashed line in Figure
2. Second, I calculate how much the government is willing to pay for getting rid of monop-
sony power. To that end, I compare the allocation under monopsony power (1 = 0.28) and
perfect competition (1 = 0), where in both cases taxes are optimized. The first exercise gives

This figure is calculated as 1 — (1 — 7)/% = 1 — (1 — 0.36) /0.50.
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an indication of the welfare benefits of taking a given degree of monopsony power into ac-
count when designing tax policy, whereas the second exercise is informative about the costs
or benefits of changing the degree of monopsony power.

Regarding the first exercise, in the baseline economy the welfare costs of ignoring monop-
sony power when designing tax policy are $303 in consumption equivalents, or 0.38% of cur-
rent GDP. Hence, moving from the black, dotted to the red, solid line in Figure 2 generates a
welfare gain equivalent to increasing all individuals’ consumption by this amount. Regard-
ing the second exercise, getting rid of monopsony power in the baseline economy generates
a much larger welfare gain of $2,707 in consumption equivalents, or 3.41% of current GDP.
Starting from a setting with monopsony power (1 = 0.28) where taxes are optimized, this is
the welfare gain from moving to a setting with perfectly competitive labor markets (1 = 0)
and re-optimizing the tax schedule. It should be emphasized, however, that for a given speci-
fication of the welfare function, both figures are clear upper bounds. The reason is that in the
calibrated economy all economic profits are attributed to monopsony power. If these profits
come from other sources as well, the actual degree of monopsony power is smaller, and so
are the associated welfare effects.

Not surprisingly, the welfare effects of monopsony power are sensitive to the govern-
ment’s preference for redistributing capital income. To illustrate, Figure 3 plots the results
of both exercises for different values of ¥ (the vertical, dotted line shows the baseline with
¥ = 0.50). The left axis plots the welfare costs of ignoring monopsony power when designing
tax policy, i.e., the costs of “misoptimization”. The welfare costs of not taking monopsony
power into account range between $112 and $982 in consumption equivalents, or between
0.14% and 1.24% of current GDP. The gains are largest if the government has a strong prefer-
ence for redistributing capital income. The right axis plots the welfare effect of moving from
monopsony power (u = 0.28) to competitive labor markets (z = 0) and re-optimizing the
tax schedule. Recall from Proposition 2 that the welfare effect from changing the degree of
monopsony power can be positive or negative. If the government does not value redistribut-
ing capital income (X = 0), getting rid of monopsony power generates a welfare loss of about
$1,967 in consumption equivalents, or 2.48% of current GDP. By contrast, if the government
has a strong desire to redistribute capital income (X = 1), getting rid of monopsony power
generates a very significant welfare gain of $6,981 in consumption equivalents, or 8.80% of
current GDP. As mentioned before, however, for a given welfare function these values are
clear upper bounds and mostly serve an illustrative purpose, since the calibration attributes
all profits to monopsony power.
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6 Conclusion

This paper extends Mirrlees’ (1971) non-linear tax framework with monopsony power and
studies the implications for optimal income taxation and welfare. Unlike the government,
firms observe workers’ abilities, and monopsony power determines what share of the labor
market surplus is translated into profits. In the baseline version of the model, monopsony
power does not generate efficiency losses and profit taxes are non-distortionary. These as-
sumptions are subsequently relaxed. Lastly, I illustrate the findings by calibrating the base-
line model without extensions to the US economy.

Monopsony power makes taxes on labor income less effective at redistributing labor in-
come, but more effective at redistributing profits, i.e., capital income. This is because monop-
sony power raises the tax incidence that falls on firms and lowers the tax incidence that falls
on workers. In the typical case where the government wishes to redistribute both labor and
capital income, optimal marginal tax rates with monopsony power are higher (lower) for in-
dividuals with low (high) ability than would be the case if labor markets are perfectly com-
petitive. In that sense, monopsony power makes the optimal tax schedule less progressive. In
the calibrated economy, the welfare benefits of taking monopsony power into account when
designing tax policy are approximately 0.38% of GDP. This figure, however, is likely an up-
per bound because the calibration attributes all economic profits to monopsony power. In
reality, profits come from other sources as well.

Monopsony power has an ambiguous effect on welfare. On the one hand, by reducing
inequality in labor market payoffs generated by differences in ability, it alleviates the equity-
efficiency trade-off that occurs because the government does not observe ability. As such,
monopsony power enables the government to exploit the informational advantage of firms.
On the other hand, monopsony power exacerbates inequality in capital income generated
by differences in shareholdings. In the baseline calibration, the welfare benefits of getting rid
of monopsony power are approximately 3.41% of GDP. However, this figure is again likely an
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upper bound because monopsony power is not the only source of above-normal profits.

In order to study the implications of monopsony power for optimal income taxation and
welfare in a tractable way, this paper has abstracted from a number of dimensions. First,
there is no productive capital or wealth accumulation and, as a result, all capital income
consists of pure economic profits. Consequently, there is a strong incentive to indirectly tax
profits. In reality, capital can raise labor productivity and part of the income it generates
are normal returns, e.g., the return for postponing consumption or taking risk. Adding these
features likely reduces the optimal tax on capital income cf. the findings from Atkinson and
Stiglitz (1976), Judd (1985) and Chamley (1986). However, I conjecture it does not fundamen-
tally alter the insight that (i) taxes on labor income can be used to indirectly tax above-normal
profits if firms have monopsony power, and (ii) monopsony power has an ambiguous effect
on welfare if firms have an informational advantage compared to the government about their
workers’ abilities. Second, monopsony power is treated as a single — exogenous and policy-
invariant — parameter. However, in reality, firms and workers likely differ in the extent to
which they can exert and suffer from monopsony power. It would be interesting to endog-
enize the degree of monopsony power firms have and account for these differences. I leave
this as an extension for future research.
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Appendix

I Relation i and the Nash bargaining weight

This appendix demonstrates that if the tax function 7'(-) is linear, 1 correspond to the bar-
gaining power of firms from the generalized Nash bargaining solution. The bargaining power
of workers is then given by 1 — p.

Suppose the tax function is linear: 7'(z) = —q + tz for = > 0. Furthermore, denote by
—T7'(0) the payoff a worker obtains when they reject the contract offered by the firm. Under
Nash bargaining, the equilibrium outcomes can be found by solving

max T(n) = plog(nl — 2) + (1 — ) log(=(1 — 1) + ¢ = 6(1) — (~T(0), (34)
where p is the bargaining power of firms and 1 — x the bargaining power of workers. Note
that the worker’s payoff is taken in deviation from the payoff of not working.

Denote the solution by /(n) and z(n). These are pinned down by the first-order conditions

S R S, '(I(n)) =

L m(n) v(n) +1 (O)gb (tn)) =0, (35)
ok 1—p o

° m(n)  wv(n)+T(0) (1= =0. (36)

Combining gives
¢'(I(n)) = n(1 —1), (37)

which corresponds to equation (4) if the tax function 7'(-) is linear.
Differentiating the labor market payoff v(n) = z(n)(1 — t) + ¢ — ¢(I(n)) with respect to
ability gives

v'(n) = (1= 1)2'(n) = ¢'(i(n))l'(n) =

U0y )] = 2400

n n

[Z(n) - w'(n)} , (38)

where I used equation (37) and the definition for profits 7(n) = ni(n) — z(n). Next, rewrite
equation (36):

u(v(n) +1(0)) = (1 — p)m(n)(1 —1). (39)
Differentiate both sides with respect to ability:
p'(n) = (1= p)r'(n)(1 - 1). (40)
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Inserting (1 — t) = ¢'(I(n))/n and rewriting

w/n) = (1= ) XD (a1)

Equation (35), in turn, implies

(wim) + 7))+ H gy - LD, @2)

Substituting back into equation (41):
ol () = (1 - P ) 43)

Combining with equation (38) gives:
o) = P g i, (aa)
7' (n) = ul(n). (45)

Integrating equation (45) and imposing the boundary condition 7 (ng) = 0 gives the following
expression for profits:

m(n) = u/nl(m)dm, (46)

0

which coincides with equation (7) from the paper. Hence, if the tax function is linear, ;. cor-
responds to the firm’s bargaining weight from the generalized Nash bargaining solution.3’

II Rewriting the welfare function

The result from Lemma 1 can be obtained as follows. Substitute the utility function (2) in the
welfare function (8) and rewrite the resulting expression in a number of steps:

o1 ni
W = / / v(n,o)U(n,o)h(n,o)dnde
oo no

—lefymﬂﬁwm+aﬂ—ﬂ4hmJme

:iAOUOO<1;'ﬂmaﬂxmaﬁw>dn+(L—ﬂw[jié?av@¢ﬂh@¢ﬂ&ﬂa
— g7

301f the tax function is non-linear, 1 no longer coincides with the Nash bargaining weight. This can be seen
from inspecting equation (36). With a non-linear tax function, ¢ is replaced by 7’ (z(n)). Differentiating with re-
spect to ability then yields an additional term proportional to 7" (z(n))z’'(n). This additional term significantly
complicates the optimal tax problem if the degree of monopsony power is defined as the Nash bargaining pa-
rameter. To keep the optimal tax problem tractable, I therefore operationalize monopsony power in a different
way, cf. Definition 1.
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:/nmg(n)v( )f(n)dn + (1 — )7 <1+/ / (0 — 1)(v(n,0) — Dh(n, a)dndo)

0

= Covlo,y] = —
_ /” g(m)o(n) f(n)dn + (1 - 7)(1 — %) /m (n) f(n)dn, (47)

0 o

which corresponds to equation (9). To show that ¥ € [0, 1], write

- /U1 /nl(a —1)(v(n,0) = 1)h(n,0)dndo =1 — /(71 /m oy(n,o)h(n,o)dndo. (48)

Given that o > 0 and ~y(n, o) > 0, it follows that ¥ < 1. Next, write the covariance as

/ /no (1 = 0)y(n, 0)h(n, o )dndo _/ (1-0) /nm (. 0)h(n, 0)dndo

0

_ /U o) (fglgl{?h"il’ligldz)d") ( /n b h(n,a)dn) do. (49)

0

= Ely(n.0)lo] = (o)

By assumption, E[v(n, o)|c] is non-increasing and averages to one. Therefore,

o1

Y= /01(1 — 0)E[y(n,0)|o|h(o)do > / (1 —0)h(o)do = 0. (50)

0 g0

III Optimal tax problem

To solve the optimal tax problem, I follow the approach from Mirrlees (1971) and let the gov-
ernment choose the allocation variables to maximize welfare (9) subject to resource and in-
centive constraints. The allocation variables are labor effort /(n), the labor market payoff
v(n), and the profits 7(n) firms make from hiring a worker with ability n. To derive the re-
source constraint in terms of the allocation variables, substitute 7'(z(n)) = z(n) — v(n) —
o(l(n)) = nl(n) — m(n) — v(n) — ¢(l(n)) in the government’s budget constraint (10) and rear-
range to find

/m nl(n) f(n)dn — /n {U(n) + o) + (1 — 7yr(n) | f(n)dn + G 51)

In words, aggregate output equals the sum of private consumption (first term) and public
consumption (second term).

In addition to the resource constraint, the allocation must also satisfy incentive con-
straints. To derive the first of these, differentiate the labor market payoff v(n) = z(n) —
T(z(n)) — ¢(l(n)) with respect to ability to find

W (n) = (1 - T'(=(n))2(n) — & (1)1 (n). (52)

Next, use the first-order condition from the profit maximization problem (4) and the rela-
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tionship 7 (n) = ni(n) — z(n). Condition (52) can then be written as

v'(n) = gZ)’(ngn)) [l(n) — 7["(7’L):|. (53)
This condition differs from the incentive constraint in the Mirrlees (1971) problem through
the occurrence of the term #’(n), which is zero if labor markets are competitive. The labor
market payoff increases less quickly in ability if firms generate more profits from hiring indi-
viduals with higher ability.

To derive the second incentive constraint, differentiate the condition for profits (7) with
respect to ability to find

7' (n) = pl(n). (54)

Intuitively, profits increase more rapidly in ability the higher is monopsony power and labor
effort. Combining equations (53) and (54) gives

& (Un))i(n) 55

o) = (1 - ) R

From equation (55), the labor market payoff does not vary with ability if firms have full
monopsony power (i.e., if 4 = 1). In that case, all individuals are put on their identical par-
ticipation constraint and, hence, v'(n) = 0.

The government’s problem consists of choosing the allocation variables v(n), 7(n) and
I(n) at each ability level n to maximize welfare (9), subject to the resource constraint (51) and
the incentive constraints (54) — (55). As it turns out, it is important to take the non-negativity
constraint /(n) > 0 explicitly into account. The final restriction that needs to be imposed is
that the profits from hiring the least productive workers are non-negative: m(ng) > 0. This
condition guarantees that firms are willing to hire individuals of all ability levels. It is shown
in Appendix VI that this constraint is always binding, which ex post validates the assumption
that 7(no) = 0 in the description of the equilibrium: see Definition 2 and equation (7). The
optimal tax problem can now be formulated as a standard optimal control problem where
v(n) and 7(n) are the state variables and i(n) is the control variable. The corresponding La-
grangian and first-order conditions can be found in Appendix V.

To make sure that the optimal allocation (as implicitly characterized in Appendix V) can
be decentralized using a tax on profits 7 and a non-linear tax on labor income 7'(z(n)), I as-
sume that earnings z(n) = nl(n) — 7(n) are increasing in ability whenever the non-negativity
constraint on labor effort is not binding: z'(n) > 0if i{(n) > 0. This condition serves two
purposes. First, it guarantees that individuals with different abilities do not earn the same
income and, hence, are not required to face the same marginal tax rate. Second, the mono-
tonicity condition also ensures that the second-order condition for profit maximization is
satisfied — see Appendix IV for details.
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IV Monotonicity condition

This Appendix demonstrates the equivalence between the monotonicity condition z'(n) > 0
and the requirement that the second-order condition for the profit maximization problem
(3) is satisfied. To do so, note that the constraint in the firm’s maximization problem (3) is
always binding. If not, firms can raise profits by increasing labor effort. Invert the constraint
with respect to labor effort to write | = I(z,v(n)), where v(n) = v(n) for all n. The profit
maximization problem is

max nl(z,v(n)) — 2. (56)

By the implicit function theorem, I, = (1 — 7")/¢’, where I ignore function arguments to
simplify notation. At an interior solution, the first-order condition is given by
1-T1
=Ty, (57)
¢/ (I(z,v(n)))
The second-order condition is strictly satisfied if the left-hand side of equation (57) is strictly
decreasing in earnings z. The latter is true if and only if

—¢" (1) = n?T"(2) <0, (58)

where I used the first-order condition (57) and substituted out for /(z,v(n)) = I. Because ¢(-)
is strictly convex, condition (58) is satisfied as long as the tax function is not too concave.
To determine how earnings z vary with ability, rewrite equation (57) and define

L(z,n) =n(l —T'(2)) — ¢'(I(z,v(n))) = 0. (59)
Next, apply the implicit function theorem and use the first-order condition (57) and the prop-
erty [, = —1/¢’ to find
O]

Ln(z,n) ¢'(1) + a0 nv'(n)
L.(z,n)  ¢"(1) +n2T"(z) °

Z'(n) = — (60)

From the incentive constraint (55), v'(n) > 0 as long as monopsony power is not too quickly
increasing in ability (which is assumed throughout). The numerator in (60) is therefore un-
ambiguously positive. Hence, 2'(n) > 0 if and only if the denominator is positive as well. This
is the case if and only if the second-order condition (58) is satisfied. Therefore, if the alloca-
tion satisfies the monotonicity condition 2'(n) > 0, it follows that the first-order condition
for profit maximization (57) is both necessary and sufficient.
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V Lagrangian and first-order conditions

Written in terms of the allocation variables, the optimal tax problem is

max ., W = /n 0 [ 2)(1—7)n(n)} F(n)dn, 61)

[v(n),m(n),l

st /n n [nl(n) — o(n) = B(i(n)) — (1 — T)w(n)} F(n)dn = G,

Vn: v'(n)=(1-pu) -
Vn: 7'(n) = ul(n),
Vn: I(n) >0,

W(no) 2 0

The corresponding Lagrangian is given by

v (62)
/n:l [<9(n)v(n) +(1-%)1—7)m(n)+ ’7<”l(”) —v(n) —¢(l(n)) — (1 —7)m(n) — G))f(n)

a1 ) D o)+ At + X (o) + o))
+ x(no)v(no) — x(n1)v(n1) + Alno)m(no) — A(n1)m(n1) + &m(no).

Suppressing the function argument of ¢/(-) and ¢”(-) to simplify notation, the first-order con-
ditions are given by

v(n): (9(n) —=n) f(n) +x'(n) =0, (63)
7(n): 1-7)A1-=X—=n)f(n)+N(n)=0, (64)
1) s n(n—of) £+ X0 ) 1) 4 A o) =0, (69
x(n): (1- mu)gb,lén) —'(n) =0, (66)
A(n): pl(n) —7'(n) =0, (67)
Uk / 1(nl(n) —v(n) —¢((n)) — (1 —7)7(n) — G)f(n)dn =0, (68)
v(ng): x(ng) =0, (69)
v(ny): —x(n1) =0, (70)
m(no) : Ano) +& =0, (71)
m(ni): —Any) =0, (72)
P(n): P(n)l(n) =0, Y(n) >0 and I(n) >0, (73)
£: &m(ng) =0, ¢€>0 and 7(ng) > 0. (74)
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[ assume the second-order conditions for the welfare maximization problem are satisfied and
that earnings z(n) = nl(n) — 7(n) satisfy the monotonicity condition z'(n) > 0ifi(n) > 0.

VI Derivation of the optimal marginal tax rate

This Appendix derives an expression for the optimal marginal tax rate at each point in the
income distribution. To that end, it is useful to first derive an expression for the multipliers
x(n) and A(n). Combining equations (63) and (70) gives

ni

() = xtmn) = [ ¥omdm =~ [ (- gGm)) f(m)am. (75)

n

Evaluate equation (75) at n = n( and use the transversality condition (69) and the normal-
ization [;"' g(n) f(n)dn = 1 to find

ni
[t gtn)) flmdn =y~ 1=0. 76)
o
Next, define by
o ot g(m) f(m)dm
the average welfare weight of individuals with ability at least equal to n, so that y(n) = —(1 —

g(n))(1—F(n)). Because g(ng) = 1 and g(n) is non-increasing in ability, it follows that g(n) < 1
and, hence, x(n) <0.
To derive an expression for A(n), rewrite equation (64):

N(n)=(1-7)Zf(n). (78)
Integrating and imposing the transversality condition (72) gives
A(n)=—-(1—-7)%(1 - F(n)). (79)

Hence, A(n) < 0. Equations (71) and (74) then imply ¢ > 0. The assumption that firms do not
earn profits from hiring the least productive workers (i.e., 7(ng) = 0) is therefore without loss
of generality.

To derive an expression for the marginal tax rate, consider the first-order condition for
labor effort (65). Because ¢’ = 0 and w(n) = 0if/(n) = 0, the non-negativity constraint on
labor effort is binding (i.e., ¢»(n) > 0) if

nf(n) — p(l —7)E(1 — F(n)) <0, (80)

where I imposed = 1 and substituted out for A(n) using equation (79). The latter is true if
the local Pareto parameter
(n)

a(n) = 171_7

Fn) <u(l—7)%. (81)
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Hence, at ability levels where condition (81) holds, optimal labor effort and earnings are zero
and the solution is not interior: /(n) = 0 and z(n) = ni(n) — 7(n) = 0. At ability levels
where condition (81) does not hold, labor effort and earnings are positive and the optimal tax
problem has an interior solution. Substituting ¢»(n) = 0, n = 1, and the first-order condition
for profit maximization n(1 — 7") = ¢’ in equation (65) gives

7' m)nf ) =~ (1 (6! + 1(m) — (). (82)

Substituting x(n) and A\(n) from equations (75) and (79), equation (82) can be written as

/ I/l
T(n)nf(n) = (= g1 = @) - (14 50 ) a1 = 020 - F). 6
Next, use the condition n(1 — 77) = ¢’ and denote by e(n) = ﬁén) the elasticity of labor

supply. Rearranging gives equation (11) from Proposition 1.

VII Effect of monopsony power on optimal marginal tax rates

To derive an expression for the optimal marginal tax rate if the utility function is iso-elastic
(i.e., ¢(1) = I"*1/2/(1 + 1/¢)), substitute e(n) = ¢ in equation (11) and use the definition of
a(n). Rearranging gives the result from Corollary 1:

1-7)E+ 1 -p(A+1/e)(1 —g(n)
a(n) + (1 —p)(1+1/e)(1 - g(n))

T(2(n)) = (84)
This is a closed-form solution for the optimal marginal tax rate faced by individuals with
ability n.3! To determine how the latter varies with monopsony power, differentiate equation
(84) with respect to y to find

oT'(2(n)) _am)((1=7)X = (1+1/)(1 =g(n) + (1 -7)E(A+1/e)(1 = g(n))

Op - (a(n)+ (1 —p)(1+1/e)(1—g(n)))? . (85)

Equation (85) is positive if and only if the numerator is positive. Because g(ng) = 1, this is
always the case at the bottom of the income distribution if (1 — 7)¥ > 0. At higher ability
levels, the effect of monposony power on optimal tax rates is generally ambiguous. To see
why, note that g(n) < 1 for all n > ny if the government wishes to reduce inequality gener-
ated by differences in ability. To derive the result from the corollary, divide the numerator in
equation (85) by a(n)(1 — 7)X(1 — g(n)) > 0. The resulting expression is positive if and only if

(=712~ < (T +1/e) (1~ g(n) ™! +aln)™". (86)

311t is worth pointing out that the optimal marginal tax rate according to equation (84) exceeds 100% if the
local Pareto parameter a(n) < p(1 — 7)X. Clearly, this violates the first-order condition for profit maximization
(4). In that case, the non-negativity constraint on labor effort /(n) > 0in the government’s optimization problem
is binding: see Appendix VI for details. Hence, some individuals may not work at the second-best allocation if
firms have monopsony power. The reason why the government may find it optimal to set taxes in such a way
that some individuals do not work, i.e., [(n) = 0 for some n, is that stimulating participation by lowering the tax
liability raises aggregate profits if ;1 > 0, which has a negative effect on welfare if (1 — 7)X > 0.
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VIII Welfare effect of raising monopsony power

This Appendix analyzes the welfare effect of a proportional increase in monopsony power by
a percent. Hence, after the increase, monopsony power is i = p(1+ «). Welfare is then given

by

2= [" K(g(n) o) + (L= S —n)(1 = 7)w(n) + n(ni(n) — $(I(n) - G)) F(n)

¢'(I(n))l(n)

+ X' (n)o(n) +x(n)(1 — p(l + a)) + X (n)m(n) + A(n)u(l + a)l(n)

+ w(n)l(n)] dn + x(no)v(no) — x(n1)v(n1) + A(no)m(no) — Ana)m(n1) + Em(no), 87)

which is the optimized Lagrangian (62) evaluated at /i = n(1 + «). By the envelope theorem,
the welfare effect is

D) O [ (x4 70 ) it 88)

Next, use equations (75) and (79) to substitute out for x(n) and A(n). This leads to

W(a) _ /m [W(”» /m(l — g(m))f(m)dm — (1 — 7)S(1 — F(n))] pl(n)dn,  (89)

Oa o n

This result can be rewritten as

W(a) _ 90)
oo
1 / l l ni ni
[t e g pmam — (1= 005 (o), [ flonjam|an.
no — K T n N~~— Jn
='(n) =n'(n)
Apply integration by parts with boundary conditions g(ng) = 1 and 7(ng) = 0:
W) (™[ p o
Y - /n [1 K1 glm)etn) - (1 T)zw(n)] F(n)dn. Q)
The latter can be simplified further after defining
¥Y = —Cov[v,~] > 0, (92)
vk = —Cov[o(1 — )7, 7] = 2(1 — 7)7 > 0. (93)

The first measures the negative covariance between labor market payoffs v(n) and welfare
weights v(n, o). The second measures the negative covariance between welfare weights and
capital income o (1—7)7, which is proportional to the covariance between shareholdings and
welfare weights introduced before. Substituting these terms in equation (91) gives

Oa 1—p '
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From this relationship, it immediately follows that if the tax system is optimized, an increase
in monopsony power raises welfare if and only if (cf. Proposition 2)

pEt > (1 — p)xk, (95)

Proof Corollary 2
To derive the result from Corollary 2, note that equation (95) gives a necessary and sufficient
condition to determine if an increase in monopsony power raises welfare. Next, write

ni

oY= /m(l — g(n))v(n) f(n)dn = / (1= g(n))(2(n) = T(2(n)) = ¢(U(n))) f(n)dn

0 no
ni

- / (1 g(m))(z(n) — T(=(n))) f(n)dn — / (1 - g(n))$(U(m) f(n)dn

0 no
ni

. _Covlz - T(2),] - / (1= g(n))6(I(n)) f(n)dn

no

ny
= [ (= gl Fn)dn (96)
no
Because g(n) is weakly decreasing in ability and averages to one, the second term on the last
line of equation (96) is non-negative if labor effort is weakly increasing in ability. Therefore,
»¢ > ¥ if!'(n) > 0. In that case, an increase in monopsony power raises welfare only if

pxf > (1 - p)xk. (97)

Unlike equation (95), this condition is necessary but not sufficient.

IX Participation margin

Setting up the optimal tax problem

The optimal tax problem is similar as in the model without a participation margin, see Ap-
pendix III. The government chooses [(n), v(n), and 7(n) for all n to maximize social welfare
subject to resource and incentive constraints. The main differences are that (i) the govern-
ment also chooses a uniform benefit b paid to non-participants, and (ii) it has to take into
account that changes in the participation threshold ¢(n) = v(n) — b induce labor supply
responses on the extensive margin, cf. equation (18).

To derive the welfare function, denote by H(n, o, ¢) the joint distribution of types with
density h(n, o, ¢), and lety(n, o, ¢) > 0 denote the welfare weight the government attaches to
an individual of type (n, o, ¢). The average welfare weight is normalized to one. The welfare
function can be derived using similar steps as in Appendix II:

W= /no /UO [p (n, 0, p)U(n,0,0)h(n, o, p)dpdodn
/m /Jl /<p0 (m. >0 {max{v( )= b to(l—7)7 ]h(n o, )dpdodn

p(n 1
[ [ 0,0, (0(m) — P, @)+ [ (0. b, )|
no Joo ©0 (n)
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ni o1 P1
+(1-7)7 / / / v(n,0,¢)oh(n, o, p)dedodn
no 00 ()

. /[ Lf(n)g<n,¢><v<n>—w>k< ) + /“01( P)bh(n, >dso]dn

n1 o(n)
+(1— 7—)/ / m(n)k( dcpdn/ / / (n,o,p)oh(n,o,p)dpdodn
o o

/ /:(n { (v(n) —p)+ (1 —7)(1 - z)ﬂ(n)} k(n, ¢)dpdn
/n 0 /@ :1) g(n, ©)bk(n, p)dydn. ©8)

As before, ¥ is the negative covariance between shareholdings and welfare weights. In addi-
tion, g(n, ¢) and k(n, ¢) denote the welfare weight and density of individuals with ability n
and participation costs ¢, averaged over shareholdings o:

L (n, o, 0)h(n, o, p)do o1
J2 v (n, 0, 0)h(n, 0, ) k(n,gp):/

9(n.¢) = falhnagpda

h(n, o, )do. (99)

0

To derive the aggregate resource constraint, note that an individual with ability n partici-
pates if and only if their participation costs ¢ < ¢(n) = v(n) — b. Therefore, the government’s
budget constraint is

Y1

/ / ) + 7m(n))k(n, p)dpdn = /m / bk(n, ¢)dedn + G. (100)
©0 no Jo(n)

In words, the government collects income taxes 7'(z(n)) and profit taxes 7 to finance a benefit
b for non-participants and an exogenous revenue requirement GG. To write the final result in
terms of the allocation variables, substitute out for labor income taxes 7'(z(n)) = nl(n) —

w(m) — v(n) ~ 6(1n):
n1 re(n)
L7 i vt = g0) 4 = )k,

n1 el
/ / (n,p)dpdn + G. (101)

Using the definition for the participation rate (19), the final equation can be written as
ni
/ [p(w(n))(nl(n) —v(n) = ¢((n)) — (1 =7)x(n)) = (1 = p(e(n)))b| f(n)dn = G.  (102)
no
where f(n) is the density associated with the marginal distribution F'(n) of ability:
Y1
fn) = / k(n, )de. (103)
¥0o

The incentive constraints are the same as before and given by equations (54)—(55). This
is because firms cannot observe participation costs. Hence, as in the model without a par-
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ticipation margin, equilibrium labor effort /(n), earnings z(n), and profits 7(n) can again be
found by solving equations (4) and (7) together with the relationship 7 (n) = ni(n) — z(n). As
a result, the incentive constraints are unaffected.

The government chooses a benefit b and /(n), v(n), and 7(n) for all n to maximize social
welfare (98) subject to the resource constraint (101), incentive constraints (54)-(55), and the
requirements 7(ng) > 0 and [(n) > 0 for all n. The corresponding Lagrangian is

ni

(n)—b
L= [/@0 (g(n, ©)(b+ (v(n) —b) — )+ (1 —7)(1 — X)7(n) (104)

T [nun) ~ (0(n) —B) — b — g(i(n)) — (1 — T)(n) - GDM o)
& (1(n)1(n)

n

7 (oo =0+ 6) et i+ X1 )

+xX'(n)(b+ (v(n) — b)) + AX(n)ul(n) + XN (n)m(n) + w(n)l(n)] dn
+X(n0) (b + (v(no) — b)) — x(n1)(b + (v(n1) — b)) + A(no)m(no) — A(n1)m(n1) + Em(no),

where I substituted out for p(n) = v(n) — b and wrote v(n) = (v(n) — b) + b to make it easier
to differentiate with respect to b and v(n) — b directly (instead of b and v(n)).

Derivation of equation (20)
The first-order conditions are very similar to those in Appendix V. Here I only state the ones
that are new or different. The first-order condition with respect to the benefit b is

ni ©1 ni
[ [ g0y~ npkn p)dgdn+ [ m)dn + xno) - xtm) =0, (105)
no ®o no

The final terms on the left-hand side cancel out. Because the average welfare weight is nor-
malized to one, the above condition immediately implies = 1, as before. The first-order
condition with respect to ) gives the aggregate resource constraint (102):

/m [p(nl(n) —v(n) = ¢(l(n)) — (1 —=7)r(n)) — (1 = p)b— G| f(n)dn = 0. (106)

Here and in the remainder, the function argument of p(¢(n)) is suppressed to save on nota-
tion. The first-order conditions with respect to profits 7(n) and labor effort I(n) are

a(n): p(1—7) (1= —n)f(n)+N(n)=0, (107)
) pn(n—0) £+ X0 )0+ 1)) + A+ in) =0, (108

These equations differ from the ones in Appendix V only through the multiplication of the
first term on the left-hand side by the participation rate p(¢(n)).
The most significant difference compared to the model without a participation margin is
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in the first-order condition with respect to v(n) (or, equivalently, v(n) — b):

/

p Jan(m) =+ 2 (0= 1) = D))+ n(at) = () = 61w + b~ (1 = 7o) )| )
+ X’(n) = 0. (109)
Here, p’ = p'(¢(n)) captures the increase in the participation rate if the participation thresh-

old p(n) = v(n) — b increases. Moreover, g,(n) is the average welfare weight of individuals
with ability n who are employed, i.e., for whom ¢ < v(n) — b:

JE g(n, @)k(n, @)dip

v(n)—b
S k(n, @)dip

gp(n) = (110)

The first-order condition with respect to labor effort (108) can be used to derive an ex-
pression for the optimal marginal tax rate 7/(z(n)). If the non-negativity constraint on labor
effort is not binding (i.e., /(n) = 0), the latter can be written as

o m)nf(n) =~ (1 (6! + 1) — i), a1

¢'(1(n)). The expression for x(n)
nl(n) —m(n) —v(n) — ¢(l(n)) in
0:

where I substituted out for » = 1 and used n(1 —7"(z(n)))
)

can be obtained as follows. Substitute = 1 and 7'(z(n))
equation (109) and use the transversality condition y(n1)

/

ni
x(n) = —/ D [1 — gp(m) — %(T(z(m)) +b+(1—(1—- T)Z)ﬂ'(m)) f(m)dm. (112)
To derive an expression for A(n), substitute » = 1 in equation (107) and rearrange to find
N(n) =p(l—7)Sf(n). (113)

Using the transversality condition A\(n;) = 0, the solution is

n

An)=—-(1- T)Z/ 1pf(m)dm. (114)

n

Substituting the solutions for y(n) and A(n) in equation (111) gives, after rearranging,

ple(n)T'(2(n))nf(n) = (115)
(1 — T>E/ lp(so(m»f(m)dm + (1= p)(1=T'(2(n)))(1 +1/e(n))

<[ pletm) [1 ~ gplm) — m(w(m» bt (1— (1= D)D)a(m)] fm)dm.

As a final step, denote by F,(n) = 1 — ["" p(¢(m))f(m)dm gy(n) the distribution of em-
ployed individuals with density f,(n) = p(¢(n))f(n) and by p(n) = p'(p(n))/p(¢(n)) the
semi-elasticity of the participation rate with respect to the threshold ¢(n). Substituting these
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in the final equation and rearranging gives the result from Proposition 3:

() = P [ = )+ (1= )1 = T (a(m) (15 1)
<E [1 gylm) — plm)(T(=(m)) + ) ~ plm)r(m)(1 ~ (1~ P)Dfm =] |, a16)

where the expectation is taken using the distribution function F,(n).

Derivation of equation (21)
To derive the welfare effect of a proportional increase in monopsony power from y to u(1+«),
modify the Lagrangian (104) to

2= [ [ [ :(”)_b (900000 + ) =9 = )+ (1= 7)1 = Dyt (17)

T [nun) ~ (0(n) — B) — b — g(i(n)) — (1 — )(n) - Gka, o)
& (1))

n

" /v:)—b <g(n’ #)b—n(b+ G>> k(n, o)dp 4+ x(n)(1 — p(1 + a))

+x'(n)(0+ (v(n) = b)) + An)u(l + a)l(n) + X (n)m(n) + w(n)l(n)] dn
+x(n0)(b+ (v(no) = b)) = x(n1)(b + (v(n1) = b)) + A(no)m(no) — Alna)m(n1) + Em(no).

By the envelope theorem,

GVG\/éa) _ ai;ia) _ /71:1 <—X(n)¢:: +)\(n)> ul(n)dn. (118)

Substituting in the solution for y(n) and A(n) from equations (112) and (114) gives

Do) = [ )| = 1=z [ et oy - ZED a19)

X /”1 p(p(m)) [1 — gp(m) — }:((z((g)))) (T(z(m)) + b+ (1— (1 - T)E)ﬂ'(m)):| f(m)dm] dn.

Applying integration by parts (as in Appendix VIII) gives:

W(a) m
) - <1—T>z/ 7(n) fy()dn

+ /m (n [1 — gp(n) —p(n) (T(z(n)) + b+ (1 — (1 — T)E)W(n))} fp(n)dn
=-xh- U(n)ﬁ(n) (n)(1 = (1 = 71)8)fp(n)dn
T / " [1 — gp(n) — p(n) (T(=(n)) + ) | fy(m)dn, (120)

where I used the definitions f,(n) = p(¢(n)) f(n), p(n) = p'(¢(n))/p(e(n)) and 2* = $(1-7)7.
Next, multiply the final equation by 1 — i and set the resulting expression larger than zero.
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Rearranging gives the result from Proposition 3.

X Tax havens and profit shifting opportunities

Setting up the optimal tax problem
If firms shift a fraction s(7) € [0, 1] of pretax profits to tax havens according to equation (23),
the social welfare function (9) is modified to

W — /n {g(n)v(n) F(1=2)1 = (1—s()7T — p(s(r))w(n)| f(n)dn, 121)

where the term (1 — 7)7(n) is replaced by (1 — (1 — s(7))7 — p(s(7)))7(n): see equation (22).
The government budget constraint, in turn, is given by

/n ) {T (2(n)) +7(1 - S(T))w(n)] f(n)dn =G, (122)

0

which differs from equation (10) because only a fraction 1 — s(7) of profits are taxed. To
derive the aggregate resource constraint, use the property 7'(z(n)) = z(n) — v(n) — ¢(I(n)) =

nl(n) —m(n) —v(n) — ¢(l(n)):

/n:l [nl(n) —v(n) —¢(n)) — (1 —(1— S(T))T)?T(n)] f(n)dn = G. (123)
The incentive constraints are the same as before (see Appendix I1I). The Lagrangian of the
optimal tax problem is
z- (st + (1= (1= sy = pls(r))a(r) (124)
(i) = (o) = 0(1(0) = (1= (1= s()7)a0) = G ) ) )

¢'(l(n))l(n)

- +x'(n)v(n) + A(n)ul(n) + X (n)m(n) + w(n)l(n)} dn

+x(n)(1 = p)
+ x(no)v(no) — x(n1)v(n1) + A(no)m(no) — A(na)m(n1) + &m(no).

Derivation of equation (24)
The first-order condition with respect to the profit tax 7 is

/m [ (1= 2)(1— s(r) + 1 (1 — s(r) — 8'(r)7) | m(n) f(n)dn = 0, (125)

where I used the envelope condition that s maximizes the term 1 — (1 — s)7 — p(s). As before,
the first-order condition for v(n), the transversality conditions, and the normalization of wel-
fare weights imply n = 1. Next, divide equation (125) by aggregate profits f%l 7(n)f(n)dn and
rearrange to find

()T =3(1 — s(7)). (126)
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As a final step, use the property /(1) = 25 = gg:ig

ranging gives equation (24) from Proposition 4.

and define ¢; 51—, =

Derivation of equation (25)
The expression for the optimal marginal tax rate is obtained from the first-order condition of
the Lagrangian (124) with respect to labor effort:

nin— & () Fm) + (1 — X (@ 1m) + ¢ (Um)im) + pAm) =0.  (127)

n

To simplify this expression, substitute » = 1 and use the property n(1 — 77(z(n))) = ¢'(I(n))
and the definition of ¢(n). Rearranging gives

T'(z(n))nf(n) = —(1 = p)(1 = T'(2(n)))(1 + 1/e(n))x(n) — pA(n). (128)

As before, the first-order condition for v(n) and the transversality condition y(n;) = 0 can
be combined to find x(n) = —(1 — g(n))(1 — F(n)). To obtain an expression for A(n), use the
first-order condition for = (n):

(1=%)1 =1 =s(m)7 = p(s())) —n(1 - (1 - 5(7))7)} f(n) +X(n) =0. (129)
Next, substitute » = 1 and use the transversality condition \(n;) = 0 to find
An) = = (1= (1 = s(7))7 — p(s(7)))% + ﬂ(S)} (1= F(n)). (130)

Substituting the solutions for x(n) and A(n) in equation (128) and rearranging gives equation
(25) from Proposition 4.

Derivation of equation (26)
The welfare effect of raising monopsony power is:

avg/iu) _ aazgfbu) _ /n (—X(”)W N A(n)l(n)) " a3
[ (55 [ = sty stm (o T
=v'(n)
1
_ M/n (1= (= ()7 = p(s(r)Z + p(s)] F(m)dm i) )dn,

— /(n)

where I substituted out for x(n) and \(n). To proceed, apply integration by parts with bound-
ary conditions g(ng) = 1 and 7w(ng) = 0:

P [ | gtmyen) = (1= (1= s(r)7 = ) + 0] )| )
_ 3 B k(s(r)T (132)
l—p  p oo
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where ¥* is the negative covariance between welfare weights and capital income, taking into
account profit shifting. Denote by R = «(s(7))7 the total costs of profit shifting. Multiply
equation (132) by u(1 — ) and set the resulting expression larger than zero. Rearranging
gives the final result from Proposition 4.

XI Additional figures
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