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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 in 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. I illustrate these findings for the US economy.
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1 Introduction

There is growing concern among economists and policymakers that firms exercise monop-

sony power (or buyer power) in labor markets. Recently, the Council of Economic Advisers

published an issue brief on labor market monopsony (CEA (2016)) and the topic was exten-

sively discussed during hearings held by the Federal Trade Commission (FTC (2018a,b)) and

the House of Representatives.1 The report and hearings cite a growing body of evidence doc-

umenting that (i) labor markets are highly concentrated and (ii) labor market concentration

is associated with significantly lower wages (see, e.g., Azar et al. (2018, 2019, 2020), Benm-

elech et al. (2018), Lipsius (2018), Rinz (2018), Hershbein et al. (2019), Qiu and Sojourner

(2019), Arnold (2020), Schubert et al. (2020), Thoresson (2020)). 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.2

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 my model, firms ob-

serve workers’ abilities while the government does not. Monopsony power determines what

share of the labor 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 has a preference for redistribution and optimizes a non-linear tax on labor earn-

ings. I study how monopsony power affects optimal labor income taxation and ultimately,

welfare. Furthermore, I 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 joint firm-

worker surplus and monopsony power determines what share of the surplus accrues to firms.

As a result, income taxes reduce profits if firms have monopsony power. Second, monopsony

power increases inequality in capital income but reduces inequality in labor market payoffs

(i.e., after-tax labor earnings minus the disutility of working). This is because monopsony

power raises aggregate profits and lowers the aggregate wage bill. As a result, any disper-

sion in labor (capital) income generated by differences in ability (shareholdings) is mitigated

(exacerbated) if firms capture a larger share of the labor market surplus.

Turning to the optimal tax problem, I derive an intuitive expression for the marginal tax

rate on labor 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 redis-

tribute profits, i.e., capital income. The reason is that part of the incidence of labor income

taxes falls on firms if they have monopsony power. Monopsony power thus makes taxes on

1The 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:

“... I would 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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labor earnings less effective in redistributing labor income, but more effective in redistribut-

ing capital income. Whether monopsony power raises optimal marginal tax rates on labor

earnings is a priori ambiguous and depends on the government’s preferences for redistribut-

ing labor and capital income. I derive a condition which can be used to determine if monop-

sony power raises the optimal marginal tax rate at each point in the income distribution. In

the typical case where the government wishes to redistribute both labor and capital income,

this condition is more likely to be satisfied at lower earnings 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 impact 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 market payoffs

driven by differences in ability. The associated impact on welfare is positive and propor-

tional to the covariance between welfare weights and labor market payoffs. 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 gener-

ated by differences in ability. In the baseline, this reduction in inequality comes at zero effi-

ciency costs, which can never be achieved with distortionary taxes on labor income. Monop-

sony power thus alleviates the equity-efficiency trade-off that occurs because the govern-

ment does not observe ability. Put differently, monopsony power enables the government to

exploit the informational advantage of firms, but at the expense of exacerbating inequality in

capital income. Depending on the government’s preferences for redistribution, it is optimal

to have either perfect competition or full monopsony power. I derive conditions which can

be used to determine if a marginal increase in monopsony power raises welfare and whether

it is optimal to have perfect competition or full monopsony power.

In the baseline version of the model, workers with different abilities suffer to the same

extent from monopsony power in the sense that with linear taxes on labor income, firms

capture a constant (i.e., non ability-specific) share of the labor market surplus. I also analyze

a version of the model where this share varies with ability, for example because individu-

als differ in their bargaining skills or the number of potential employers. If individuals with

higher ability suffer less from monopsony, optimal marginal tax rates are higher and the wel-

fare effect of raising monopsony power is lower than would be the case if monopsony power

does not vary with ability. Intuitively, inequality driven by differences in ability is exacerbated

if individuals with higher ability suffer less from monopsony.

Two critical assumptions in the analysis 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 classic distortion in employment, as individuals do not internalize

the profits made by firms when making their participation decision. The optimal policy re-

sponse is to lower taxes on labor earnings in order to stimulate labor participation. More-

over, monopsony power is less likely to raise welfare if it distorts labor participation. I relax

the second of these assumptions by analyzing an extension where profit taxes lead firms to
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either reduce investment or to engage in costly profit shifting. Both extensions provide a

micro-foundation for why the optimal profit tax is less than one, but they have different im-

plications for optimal labor income taxation and the welfare effects of monopsony power.

With investment distortions from profit taxes, optimal tax rates on labor income are reduced

in order to stimulate labor effort, whereas the condition which can be used to determine if

monopsony power raises welfare remains unaffected. By contrast, optimal tax rates on labor

income are higher when firms engage in costly profit shifting, as they can be used to reduce

aggregate profits and thereby aggregate shifting costs. Moreover, an increase in monopsony

power is less likely to raise 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 version of the model to the US economy. The degree

of monopsony power is used to target an estimate of the pure profit share from Barkai and

Benzell (2018). I find that if the government wishes to redistribute both labor and capital

income, monopsony power raises (lowers) optimal marginal tax rates at low (high) earnings

levels. Hence, the optimal tax schedule is less progressive. Moreover, taking monopsony

power into account when designing tax policy leads to modest welfare gains that range be-

tween 0.07% and 1.04% of GDP in the calibrated economy depending on the covariance be-

tween welfare weights and shareholdings. By contrast, changing the degree of monopsony

power from its value in the calibrated economy to zero can have a large negative or positive

impact on welfare (ranging between between –1.78% and +8.37% of GDP), again depend-

ing on the covariance between welfare weights and shareholdings. Finally, if the current tax

system is optimal, an increase in monopsony power raises welfare only if the negative covari-

ance between welfare weights and after-tax labor income is at least 2.85 times as large as the

negative covariance between welfare weights and after-tax capital income.

Related literature. A few papers study optimal income taxation in an environment where

firms have monopsony power. As I do, Hariton and Piaser (2007) and da Costa and Maestri

(2019) analyze a model where labor supply responds on the intensive (hours, effort) margin,

whereas Cahuc and Laroque (2014) focus on the extensive (participation) margin, which I

add in an extension. These studies assume that firms – like the government – do not ob-

serve workers’ abilities (Hariton and Piaser (2007) and da Costa and Maestri (2019)) or their

reservation wages (Cahuc and Laroque (2014)). Monopsony power then leads to a downward

distortion in employment, either in hours worked or the number of individuals employed. To

partly off-set this distortion, the government finds it optimal to subsidize employment. This

requires negative marginal (participation) tax rates if labor supply responds on the intensive

(extensive) margin. By contrast, in my model firms observe ability and in the baseline there is

no distortion in employment.3 Optimal marginal tax rates only serve to redistribute income

and are generally positive. Moreover, in my model monopsony power might raise welfare.

This is not possible in Hariton and Piaser (2007), Cahuc and Laroque (2014) and da Costa

and Maestri (2019), since firms do not have an informational advantage compared to the

3I analyze an extension where monopsony power distorts labor participation, because firms do not observe
participation costs, as in Cahuc and Laroque (2014).
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government about their workers’ abilities.

This paper is also related to Kaplow (2019), who studies optimal income taxation in a

model with multiple goods where firms sell their products at an exogenous, good-specific

mark-up over labor costs. As in the classic model of monopoly, employment and output are

inefficiently low. This calls for a downward adjustment in optimal tax rates on labor income.

Without variation in mark-ups, such an adjustment would “undo the wrongs” of monopoly

and market power has no impact on welfare.4 The most important difference compared to

Kaplow (2019) is that I assume firms offer workers a combination of earnings and labor effort

instead of charging consumers a constant mark-up over labor costs. As a result, the outcome

in the absence of taxation is efficient in the baseline version of the model. Tax policy is then

exclusively aimed at redistribution – not to restore efficiency. Moreover, in my model tax

policy cannot off-set the impact of monopsony power. Therefore, monopsony power affects

welfare even if there is only one good and hence, no variation in mark-ups.

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). The first similarity is that firms can exercise monop-

sony power because they face an upward-sloping labor supply curve. In Robinson (1933) and

Manning (2003), this is because firms attract more workers 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 contracts that imply a higher wage per hour. Second, the mark-up

of productivity over wages, the measure of “exploitation” due to Pigou (1920), is decreasing

in the elasticity of labor supply. Third and in line with empirical evidence, the pass-through

of productivity gains into wages is less than one-for-one.5 The most important difference is

that in Robinson (1933) and Manning (2003), monopsony power generates distortions. By

contrast, in the baseline version of my model the equilibrium in the absence of taxation is

efficient. The same is true in Sandmo (1994), who analyzes a setting where a monopsonist

chooses a payment schedule that consists of a fixed income and a wage proportional to out-

put. Sandmo (1994) discusses the distortionary effects and incidence of income taxes, but –

like Robinson (1933) and Manning (2003) – he does not analyze how monopsony power af-

fects 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 lower-

ing the payoff from working.

Outline. The remainder of this paper is organized as follows. Section 2 presents the base-

line version of the model. Section 3 analyzes how monopsony power affects optimal income

taxation and welfare. Section 4 studies extensions where monopsony power generates effi-

ciency losses and profit taxes are distortionary. Section 5 explores quantitatively the policy

and welfare implications of monopsony power by calibrating the model to the US economy.

Section 6 concludes. An appendix contains all proofs and additional details of the analysis.

4If mark-ups vary across goods, market power does affect welfare. Kaplow (2019) shows that optimal policy is
aimed at reducing the spread in mark-ups.

5See, e.g., Kline et al. (2019) for recent evidence on the pass-through from productivity gains into wages.
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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 – unlike firms – 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. When-

ever this is the case, firms earn pure economic profits. These profits are taxed linearly and

after-tax profits flow back as capital income to individuals according to their heterogeneous

shareholdings. Consequently, the model features inequality in labor income generated by

differences in ability and inequality in capital income generated by differences in sharehold-

ings. 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 ∈ [n0, n1] and shareholdings

σ ∈ [σ0, σ1] with n0 > 0 and σ0 ≥ 0. Ability measures how much output an individual pro-

duces per unit of effort and shareholdings determine in what proportion aggregate profits

flow back to individuals. Both ability and shareholdings are taken to be exogenous.6 Let

H(n, σ) denote the joint distribution over ability and shareholdings and h(n, σ) the corre-

sponding density. The latter is assumed to be strictly positive on its entire support. Moreover,

denote by F (n) the marginal distribution of ability with density f(n).

Individuals derive utility from consumption c and disutility from providing labor effort

l. Their preferences are described by a quasi-linear utility function u(c, l) = c − φ(l), where

φ(·) is strictly increasing, strictly convex and satisfies φ(0) = φ′(0) = 0. The assumption

of quasi-linearity is made for analytical convenience and ensures that all variables except

capital income vary only with ability (and not with shareholdings).7 I denote by l(n) ≥ 0 the

labor effort exerted by an individual with ability n. In exchange for her services, she receives

labor income z(n) ≥ 0, which is subject to a labor income tax T (·). Individuals also generate

income from holding shares in a diversified portfolio. Each individual’s capital income is

therefore proportional to the economy’s aggregate profits. Denote by π(n) = nl(n)−z(n) ≥ 0

the profits firms generate from hiring a worker with ability n. Aggregate profits are given by

π̄ =

ˆ n1

n0

π(n)f(n)dn. (1)

Profits are taxed linearly at a rate τ ∈ [0, 1] and after-tax profits flow back as capital income to

individuals according to how many shares they own. Normalizing aggregate shareholdings

6Hence, there is no human capital or wealth accumulation. I get back to this point in Section 6.
7This would also be the case with Greenwood-Hercowitz-Huffman (GHH) preferences, so that the utility func-

tion is of the form u(c, l) = V (c− φ(l)), where V (·) is increasing. I briefly comment on this alternative specifica-
tion when describing the welfare function below.

6



to one, the utility of an individual with ability n and shareholdings σ is

U(n, σ) = υ(n) + σ(1− τ)π̄. (2)

Here, σ(1 − τ)π̄ is after-tax capital income and υ(n) = z(n) − T (z(n)) − φ(l(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.8 As in Mirrlees (1971), I assume firms

perfectly observe the ability of their workers while the government does not.9 While admit-

tedly a strong assumption, what turns out to be 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 performance evaluations once workers are hired. By contrast,

the main proxy of an individual’s ability the government uses for tax purposes is her labor

income (which firms also observe). Second, individuals have an incentive to truthfully reveal

their ability to firms. On the contrary, high-ability individuals would try to mimic low-ability

individuals if the government attempts to tax ability.

To a (potential) employee with ability n, a firm offers a bundle (z, l) which specifies labor

earnings z ≥ 0 and effort (or hours) l ≥ 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 υ(n). The latter is taken as given by firms and weakly increases in ability.10

As will be made clear below, the outside option determines how much monopsony power

firms have and depends on the tax function T (·). If a firm is matched to a worker with ability

n, it solves

max
l≥0,z≥0

π(n) = nl − z, (3)

s.t. z − T (z)− φ(l) ≥ υ(n).

I assume the tax function T (·) is such that the first-order conditions are both necessary and

sufficient and denote the solution to the maximization problem (3) by l(n) and z(n).11 At an

interior solution, labor effort and earnings are related through

n =
φ′(l(n))

1− T ′(z(n))
. (4)

At the optimum, firms offer bundles which equate an individual’s productivity (on the left-

8The role of firm heterogeneity is very limited. The only source of heterogeneity is that firms are matched
exogenously to different workers.

9See Stantcheva (2014), Bastani et al. (2015) and Craig (2020) for an analysis of optimal income taxation if
firms do not (perfectly) observe ability. Unlike Hariton and Piaser (2007) and da Costa and Maestri (2019), these
studies assume that firms have no monopsony power and competition drives (expected) profits to zero.

10This explains why workers have an incentive to truthfully reveal their ability to firms.
11See Appendix III for additional details on the second-order conditions.
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hand side) to her willingness to substitute between labor effort and earnings (on the right-

hand side). The marginal tax rate T ′(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, labor effort is not distorted. Impor-

tantly, this is true despite the fact that firms may have monopsony power, as embodied in

low values of the outside option υ(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 utility of its workers. As a result, there are no unexploited gains from trade. It is

demonstrated in Section 4.1 that this is no longer true if individuals also supply labor on

the extensive margin and firms do not observe participation costs. However, in the baseline

version of the model without a participation margin, the equilibrium without taxation is ef-

ficient as workers and firms divide the full labor market surplus. How this is done depends

on the degree of monopsony power.

2.3 Monopsony power

Monopsony power determines what share of the labor market surplus is translated into pure

economic profits or, equivalently, how much utility must be promised to workers (i.e., their

outside option). If labor markets are competitive as in Mirrlees (1971), the full labor mar-

ket surplus accrues to workers as profits are driven to zero: π(n) = 0 and labor earnings

satisfy z(n) = nl(n). This equilibrium occurs if each individual’s outside option is to work

her preferred number of hours at an hourly wage equal to her productivity.12 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

υ(n) = −T (0), where −T (0) is the benefit an individual receives if she rejects the contract

offered by firms. The Lagrangian associated with the firm’s problem (3) is then

L(n) = nl − z + κ1

[
z − T (z)− φ(l) + T (0)

]
+ κ2l + κ3z, (5)

where the κ’s are Lagrange multipliers. I assume the benefit −T (0) is such that firms do not

make profits from hiring the least productive workers: π(n0) = 0.13 To derive an expres-

sion for the profits π(n) firms generate from hiring any worker if they have full monopsony

power, differentiate the Lagrangian (5) with respect to ability n. By the envelope theorem,

L′(n) = π′(n) = l(n), where l(n) is the labor effort that is offered to an individual with abil-

ity n. Integrating this relationship and imposing the boundary condition π(n0) = 0 gives an

12Formally, the outside option – which depends on the tax function T (·) – is then given by

υ(n) = max
l

{
nl − T (nl)− φ(l)

}
.

13As is shown in Appendix V, from an optimal tax perspective the assumption that firms do not earn profits
from hiring the least productive workers is without loss of generality.
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expression for profits if firms have full monopsony power:

π(n) =

ˆ n

n0

l(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. Monopsony powerµ(n) ∈ [0, 1] and the profits π(n) = nl(n)−z(n) firms generate

from hiring a worker with ability n are related through

π(n) = µ(n)

ˆ n

n0

l(m)dm. (7)

Equation (7) relates firms’ profits to the degree of monopsony power. Equivalently, it can be

thought of as relating the outside option of workers to firms’ monopsony power.14 Clearly,

profits are zero if labor markets are competitive, i.e., if the degree of monopsony power

µ(n) = 0. Conversely, if firms have full monopsony power, i.e., if µ(n) = 1, equations (6)

and (7) coincide. In this case, the full labor market surplus is translated into profits as work-

ers are put on their participation constraint. At intermediate degrees of monopsony power

µ(n) ∈ (0, 1), firms capture part of the labor market surplus.

If taxes on labor income are linear, the degree of monopsony power µ(n) ∈ [0, 1] equals

the share of the labor market surplus that is translated into pure economic profits when-

ever a firm hires a worker with ability n. The payoffs for workers and firms then coincide

with those obtained under the weighted Kalai-Smorodinsky bargaining solution introduced

in Thomson (1994), where the payoff of each party is proportional to her ideal (‘utopia’) pay-

off.15 The weights µ(n) and 1 − µ(n) can therefore be interpreted as the bargaining power

of firms and workers, respectively. Note that these weights may vary with ability, which

captures that individuals with different abilities might suffer more or less from monopsony.

Whether monopsony power is in-or decreasing in ability is a priori unclear. Individuals with

higher ability may have better bargaining skills, but also fewer potential employers if they are

highly specialized (see Caldwell and Danieli (2018) for empirical evidence). Throughout I as-

sume individuals with higher ability do not suffer more from monopsony power to an extent

they are actually worse off.16 As shown in Appendix II, this assumption is always satisfied if

monopsony power does not vary with ability (i.e., µ(n) = µ ∈ [0, 1] for all n), which is the case

14To see this, note that the profits π(n) firms generate from hiring a worker with ability n and this same worker’s
outside option υ(n) are related through equation (3).

15Strictly speaking, the payoffs no longer necessarily coincide with those from the weighted Kalai-Smorodinsky
solution if taxes on labor income are non-linear. The reason is that with non-linear taxes, labor effort generally
depends on the degree of monopsony power as it is no longer pinned down solely by the first-order condition (4)
(which would be the case if T ′(z(n)) does vary with earnings, i.e., if the tax system is linear). As stated above, the
reason for choosing to operationalize monopsony power in this specific way is to guarantee that the optimal tax
problem remains tractable and to make it possible to study the welfare effects of monopsony power.

16Recall that the outside option (which in equilibrium coincides with the labor market payoff) weakly increases
ability: υ′(n) ≥ 0 and hence υ′(n) ≥ 0. Thus, individuals with higher ability are not worse off. Equation (53) from
Appendix II demonstrates that this assumption implies µ′(n) is bounded from above.
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I focus on in most of what follows.

Figure 1 graphically illustrates how monopsony power affects the payoffs of workers and

firms. Here, I assume income taxes are absent: T (z(n)) = 0 if z(n) > 0. 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 φ′(l) = n, which – under

perfect competition – corresponds to the labor supply schedule. The shaded area shows the

labor market surplus. The latter is not affected by the degree of monopsony power. Put differ-

ently, monopsony power does not reduce the size of the pie (i.e., does not generate efficiency

losses). I study an extension with an extensive margin and non-observable participation

costs where monopsony power distorts labor supply in Section 4.1. Without a participation

margin, monopsony power only affects how the labor market surplus is split between work-

ers 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

υ(n): see Figure 1a. Conversely, if labor markets are fully monopsonistic, all surplus accrues

to firms. The shaded area then corresponds to profits π(n): see Figure 1b.17

l(n)

Labor effort

A
b

ili
ty

υ(n)

(a) Perfect competition: µ(n) = 0

l(n)

Labor effort

A
b

ili
ty

π(n)

(b) Full monopsony power: µ(n) = 1

Figure 1: Labor market equilibrium

2.4 Government

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

W =

ˆ σ1

σ0

ˆ n1

n0

γ(n, σ)U(n, σ)h(n, σ)dndσ. (8)

Here, γ(n, σ) ≥ 0 is the welfare weight (or Pareto weight) the government attaches to an indi-

vidual with ability n and shareholdings σ. The average welfare weight is normalized to one.

To make sure the government wishes to redistribute from individuals with high to individu-

17The 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 the marginal disutility of working.
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als with low capital income, I assume the average welfare weight of individuals with the same

shareholdings E[γ(n, σ)|σ] is weakly decreasing in σ. 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 g(n) = E[γ(n, σ)|n] is weakly decreasing in

n.18 Using the welfare weights g(n), it is instructive to write the welfare function as follows.

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

W =

ˆ n1

n0

[
g(n)υ(n) + (1− Σ)(1− τ)π(n)

]
f(n)dn, (9)

where Σ = −Cov[σ,γ] ∈ [0, 1] is the negative covariance between shareholdings and welfare

weights, which is bounded between zero and one.

Proof. See Appendix I.

Individuals derive utility from earning labor income and capital income. Welfare is there-

fore increasing 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 sharehold-

ings and welfare weights. This is because the government wishes to redistribute from indi-

viduals with high to individuals with low capital income. A higher concentration of firm-

ownership (captured by a higher Σ) therefore lowers the contribution of after-tax profits to

welfare. It is worth pointing out that the covariance term Σ, which plays an important role in

what follows, is exogenous and bounded between zero and one. It depends only on welfare

weights and the distribution of ability and shareholdings. As such, it reflects properties of

the joint distribution of capital and labor income and the government’s desire to redistribute

capital income. An increase in the government’s desire to redistribute capital income raises

Σ and thereby lowers the contribution of 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 T (·). In addition, the government observes aggregate profits, which are taxed linearly

(either at the firm or the individual level) at an exogenous rate τ ∈ [0, 1]. The government’s

budget constraint is given by

ˆ n1

n0

[
T (z(n)) + τπ(n)

]
f(n)dn = G, (10)

where G denotes an exogenous revenue requirement, which may be positive or negative.

Because the government wishes to redistribute from individuals with high to individuals with

low shareholdings and the profit tax is non-distortionary, it is optimal to levy a confiscatory

tax on profits. One can therefore interpret the exogenous rate τ as the maximum share of

pure economic profits that can be taxed. Without a restriction on profit taxation, τ = 1.

18An alternative way to generate a motive for redistribution (without the need to specify exogenous Pareto
weights) is to assume the individual utility function is of the GHH-form u(c, l) = V (c−φ(l)), where V (·) is strictly
increasing and strictly concave: see footnote 7. Doing so is slightly more complicated but does not generate
additional, substantive insights. Another advantage of using exogenous Pareto weights is that in some cases it is
possible to derive a closed-form solution for the optimal marginal tax rate, as will be made clear below.
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Conversely, if profit taxation is restricted (e.g., due to political constraints or firm lobbying),

τ < 1. In Section 4.2, I analyze extensions of the model where profit taxes are distortionary

because they induce firms to either reduce investment or to engage in costly profit shifting.

Naturally, in those cases, the optimal profit tax is endogenously below one.

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 effort l(n) ≥ 0,

earnings z(n) ≥ 0 and profits π(n) ≥ 0 for all n such that, for given monopsony power µ(n)

and given labor income taxes T (·), profit taxes τ and government spending G,

(i) labor effort l(n) and earnings z(n) are related through equation (4), or l(n) = z(n) = 0,

(ii) profits are given by π(n) = nl(n)− z(n) and satisfy equation (7),

(iii) the government runs a balanced budget cf. equation (10).

Definition 2 characterizes the equilibrium outcomes for a given set of tax instruments and a

given degree of monopsony power. Two remarks are in order. First, given equilibrium effort

and earnings, the labor market payoff can be calculated as υ(n) = z(n) − T (z(n)) − φ(l(n)),

which in equilibrium coincides with the outside option υ(n). Recall that the latter is taken as

given by firms but not by the government, as it depends on the tax function T (·). Second, be-

cause of the specific way of modeling monopsony power, finding the equilibrium outcomes

requires solving an integral equation if the tax function T (·) is non-linear.19 As stated before,

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 sharp results when studying tax reforms or the impact

of monopsony power on labor market 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

µ(n) = 0 (perfect competition) and µ(n) = 1 (full monopsony power) for all n. If labor mar-

kets 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: υ(n) = −T (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

19The integral equation is π(n) = µ(n)
´ n
n0
l(m)dm, where l(m) solves the first-order condition for profit maxi-

mization m(1 − T ′(ml(m) − π(m))) = φ′(l(m)) at an interior solution. See also footnote 15. A characterization
of the equilibrium with a linear tax function can be found in Section 5.
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surplus that accrues to firms. An increase in monopsony power thus raises aggregate profits

and lowers the aggregate wage bill. This is demonstrated in Section 5 if taxes on labor income

are linear and individuals have iso-elastic preferences. Under these assumptions, it is pos-

sible to obtain a closed-form characterization of the equilibrium. In the more general case

where this is not possible, Appendix II demonstrates that if µ(n) = µ for all n, an increase in

monopsony power µ lowers inequality in labor market payoffs and raises inequality in capi-

tal income.20 Hence, monopsony power mitigates inequality driven by differences in ability,

but exacerbates inequality driven by differences in shareholdings.

I am not aware of any direct evidence either in favor or against these hypotheses. A key

challenge is that one needs variation in monopsony power, which should then be linked to

measures of tax incidence and inequality. Webber (2015) and Rinz (2018) attempt to do the

latter. They find that a lower elasticity of labor supply at the firm level and a higher labor

market concentration (the two most commonly used measures of monopsony power: see

Azar et al. (2019)) are associated with higher inequality in labor earnings. At first sight, these

findings appear inconsistent with the hypothesis that monopsony power reduces inequality

in labor market payoffs. However, Section 5 illustrates that the model presented here does

not make a clear-cut prediction on the impact of monopsony power on the measures of in-

equality used in these papers, i.e., the variance in log earnings and the P90/P10 earnings

ratio. Moreover, the model can accommodate these findings if individuals with higher ability

suffer less from monopsony (i.e., if µ′(n) < 0). Regarding the impact of monopsony power

on tax incidence, Saez et al. (2019) find that a payroll tax cut in Sweden raised profits without

affecting net-of-tax wages. This result suggests firms have substantial monopsony power,

but cannot be used to test if monopsony power increases the tax incidence borne by firms.

Benmelech et al. (2018) 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.

For analytical convenience, I start by considering the case where monopsony power does not

vary with ability: µ′(n) = 0 for all n. Section 3.1 derives results for optimal income taxation

and Section 3.2 analyzes how monopsony power affects welfare. Section 3.3 generalizes the

main findings to the case where monopsony power varies with ability.

3.1 Optimal income taxation

The government’s problem consists of choosing the non-linear tax function T (·) that maxi-

mizes welfare.21 To solve this problem, I follow the approach pioneered by Mirrlees (1971)

and characterize the allocation that maximizes welfare subject to resource and incentive

20From equations (52) and (53) it can be seen that if µ(n) = µ for all n, an increase in the degree of monopsony
power µ lowers υ′(n) (thereby reducing the dispersion in labor market payoffs) and raises π′(n) (thereby raising
aggregate profits and exacerbating the dispersion in capital income).

21The optimal linear tax problem is analyzed separately in Appendix XII.
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constraints. The details can be found in Appendix II. Here, I directly state the first main result

of this paper.

Proposition 1. Suppose monopsony power does not vary with ability: µ(n) = µ ∈ [0, 1] for all

n. At an interior solution, the optimal marginal tax rate on labor earnings z(n) satisfies

T ′(z(n)) =
1− F (n)

nf(n)

[
µ(1− τ)Σ + (1− µ)(1− T ′(z(n))) (1 + 1/ε(n)) (1− ḡ(n))

]
, (11)

where ḡ(n) ∈ [0, 1] is the average welfare weight of individuals with ability at least equal to n

and ε(n) = φ′(l(n))
φ′′(l(n))l(n) > 0 is the elasticity of labor supply.

Proof. See Appendix V.

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.22 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: µ = 1. The optimal marginal tax rate is then

T ′(z(n)) =
1− F (n)

nf(n)
(1− τ)Σ. (12)

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.

An increase in the tax burden must then be compensated one-for-one by higher earnings as

otherwise workers prefer non-employment. 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).23

The mass of individuals for whom this is the case equals 1−F (n), which shows up in the nu-

merator 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: τ < 1 and Σ > 0.24 The benefits of indirectly taxing profits by

raising the marginal tax rate T ′(z(n)) 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).

It 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

22Hence, the famous result from Seade (1977) that the optimal marginal tax rate equals zero at both end-points
does not apply. As will be explained below, this is because the marginal tax rate at the bottom can be used to
redistribute capital income by indirectly taxing profits.

23Note 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.

24Section 4.2 presents two extensions where the optimal profit tax satisfies τ < 1.
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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 φ(·). 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.

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:

µ = 0. The optimal tax formula can then be written as

T ′(z(n))

1− T ′(z(n))
=

(
1 +

1

ε(n)

)
(1− ḡ(n))

(
1− F (n)

nf(n)

)
. (13)

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 elastici-

ties). Because profits are zero if labor markets are competitive, the sole purpose of the tax

function is to redistribute labor income and not to redistribute profits, i.e., capital income.

The optimal marginal tax rate trades off distributional benefits against distortionary costs.

The former are captured by the term 1− ḡ(n), which summarizes how much the government

values a transfer from individuals with earnings above z(n) to the government budget. The

distortionary costs of a higher marginal tax rate, in turn, are increasing in the elasticity of

labor supply ε(n). 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 incidence

of income taxes that falls on firms and decreases the incidence that falls on workers. Monop-

sony power therefore makes labor income taxes less (more) effective in redistributing labor

(capital) income. Whether monopsony power raises or lowers optimal marginal tax rates is a

priori ambiguous and depends crucially on the government’s preferences for redistribution.

This insight is formalized in the next Corollary.

Corollary 1. Suppose the utility function is iso-elastic: φ(l) = l1+1/ε/(1 + 1/ε), so that ε(n) = ε

for all n. At an interior solution, the optimal marginal tax rate is

T ′(z(n)) =
µ(1− τ)Σ + (1− µ)(1 + 1/ε)(1− ḡ(n))

a(n) + (1− µ)(1 + 1/ε)(1− ḡ(n))
, (14)

where a(n) = nf(n)/(1 − F (n)) is the local Pareto parameter of the ability distribution. If

(1 − τ)Σ > 0 and z(n0) > 0, an increase in monopsony power raises the marginal tax rate

at the bottom of the income distribution. Furthermore, at higher ability levels, an increase in

monopsony power raises the marginal tax rate T ′(z(n)) if and only if

((1− τ)Σ))−1 < ((1 + 1/ε)(1− ḡ(n)))−1 + a(n)−1. (15)

Proof. See Appendix VI.

Equation (14) gives a closed-form solution for the optimal marginal tax rate in terms of ex-
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ogenous variables. It follows directly from rearranging equation (11) and plays an important

role when exploring the quantitative implications of monopsony power for tax policy in Sec-

tion 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 at each point in the income distribution.

Because monopsony power makes income taxes more (less) effective in redistributing capital

(labor) income, the impact 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 τ is low) and if the government has a strong preference for redistributing

capital income (i.e., if Σ 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 ḡ(n) is low).25

The impact of monopsony power on optimal marginal tax rates varies along the income

distribution depending on the behavior of ḡ(n) and the local Pareto parameter a(n). Because

the average welfare weight of all individuals equals one (i.e., ḡ(n0) = 1), condition (15) is

always satisfied at the bottom of the income distribution provided z(n0) > 0 (i.e., provided

individuals with ability n0 work). Intuitively, the marginal tax rate at the bottom only serves

to indirectly tax profits as it does not help to redistribute labor income from individuals with

high to individuals with low ability. This becomes more important if monopsony power in-

creases. At higher levels of income, redistributing labor income from individuals above to

individuals below that level becomes on average more valuable: ḡ(n) is decreasing. Monop-

sony power makes income taxes less effective in redistributing labor income as part of the tax

incidence falls on firms. Ceteris paribus, monopsony power therefore has a smaller positive

or a larger negative impact on optimal tax rates at higher income levels.

If the government wishes to redistribute both labor and capital income (i.e., ḡ(n) is de-

creasing in ability and Σ > 0), condition (15) is more likely to be satisfied at lower levels

of income. Monopsony power thus makes the optimal tax schedule less progressive in the

sense that it increases (decreases) marginal tax rates at lower (higher) levels of earnings. The

reason is twofold. First, as explained above, monopsony power makes labor income taxes

less effective in redistributing labor income. Hence, monopsony power dampens the “natu-

ral” force for increasing marginal tax rates, which is the government’s desire to redistribute

from individuals with high to individuals with low labor income. Second, in a typical cali-

bration 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. These observations imply that condition (15) is more likely to

be satisfied at lower levels of income and hence, that monopsony power makes the optimal

tax schedule less progressive. I explore the quantitative implications of monopsonony power

25Monopsony 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 T ′(z(n))/(1 − T ′(z(n))). The latter changes faster (and hence, implies a
smaller change in the marginal tax rate), the higher is T ′(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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for optimal marginal tax rates in Section 5.

It is worth pointing out that the optimal marginal tax rate according to equation (14) ex-

ceeds 100% if the local Pareto parameter a(n) < µ(1−τ)Σ. Clearly, this violates the first-order

condition for profit maximization (4). In that case, the non-negativity constraint on labor ef-

fort l(n) ≥ 0 in the government’s optimization problem is binding: see Appendix V for details.

Hence, some individuals may not work at the optimal 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., l(n) = 0 for some n) is that stimulating participation by

lowering the tax liability raises aggregate profits if µ > 0, which has a negative impact on

welfare if (1 − τ)Σ > 0. Section 5 demonstrates that this issue is relevant only at the bottom

of the ability distribution, where the local Pareto parameter a(n) is low. At higher levels of

ability, a(n) ≥ µ(1− τ)Σ and the optimal marginal tax rate is given by equation (14).

3.2 Welfare impact 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 monopsony power does not vary with ability and the tax function T (·)
is optimized. An increase in monopsony power µ raises welfare if and only if

µΣυ > (1− µ)Σk, (16)

where Συ = −Cov[υ,γ] ≥ 0 is the negative covariance between labor market payoffs and

welfare weights and Σk = −Cov[σ(1 − τ)π̄,γ] = Σ(1 − τ)π̄ ≥ 0 is the negative covariance

between capital income and welfare weights.

Proof. See Appendix VII.

Monopsony power raises aggregate profits and lowers the aggregate wage bill. The associated

impact 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 might raise welfare, recall that firms ob-

serve 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. An increase in monopsony power thus reduces inequality in la-

bor market payoffs generated by differences in ability. Importantly, unlike with distortionary

taxes on labor income, the reduction in inequality comes at zero efficiency costs. An increase

in monopsony power thus alleviates the equity-efficiency trade-off that occurs because the

government does not observe ability, cf. Mirrlees (1971). Put differently, monopsony power
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enables the government to exploit the informational advantage of firms about their workers’

abilities. Ceteris paribus, the associated impact on welfare is positive.

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 adverse

selection and monopsony power reduce inequality generated by differences in ability, which

has a positive impact on welfare. The mechanism, though, is very different. In the analy-

sis 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 (or effort) as a screening device hurts high-ability workers relative to low-ability work-

ers. 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 very different reasons.26

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 (i.e., if τ = 1), an increase in monop-

sony power unambiguously raises welfare. This is because monopsony power reduces in-

equality in labor market payoffs and there is no inequality in capital income that is exac-

erbated if monopsony power increases. However, in reality it is highly unlikely that profits

can be taxed at a confiscatory rate or that doing so would be part of an optimal policy. This

is because it is very difficult for policymakers to distinguish between normal returns and

above-normal returns and because profit taxes generate distortions (which are introduced

in Section 4.2). Hence, in the typical case where taxing profits at a confiscatory rate would

be either unfeasible or undesirable, monopsony power has an ambiguous effect on welfare:

it reduces inequality in labor market payoffs driven by differences in ability but exacerbates

inequality in capital income driven by differences in shareholdings.

Welfare is highest if firms have full monopsony power and there is no restriction on profit

taxation, i.e., if µ = τ = 1. Full monopsony power ensures there is no inequality in labor mar-

ket payoffs as all workers are put on their identical participation 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 implement the first-best allocation by

levying a confiscatory tax on profits to finance a universal basic income−T (0). Importantly,

the guaranteed income should not be taxed away if individuals earn labor income.27 Doing

so only distorts labor effort and does not generate any distributional benefits. Clearly, the

26Another way to understand how our results are linked is as follows. In Stantcheva (2014), the assumption
that firms do not observe ability makes it less attractive for someone with a high ability to pretend she has a low
ability by earning a lower income. Intuitively, misleading the tax authority means that individuals also have to
mislead firms. Consequently, adverse selection relaxes the incentive constraints in the optimal tax problem. In
a similar vein, monopsony power relaxes incentive constraints in my model as it lowers the benefits of having a
higher ability: see equation (53).

27Put differently, optimal marginal tax rates are zero. To see this, substitute τ = µ = 1 in equation (11).
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insight that welfare is maximized if firms have full monopsony power and profits are taxed

at a confiscatory rate crucially depends on the assumption that (i) monopsony power does

not generate efficiency losses and (ii) profit taxes are non-distortionary. I study several ex-

tensions in Section 4 where these assumptions are relaxed.

A few remarks are in order. First, equation (16) depends on capital income and labor mar-

ket payoffs, which are both endogenous. As a result, one cannot conclude that the condition

from Proposition 2 is always (never) satisfied if µ = 1 (µ = 0), because in that case Συ = 0

(Σk = 0) as well. I show in Appendix VII that the welfare effect of raising monopsony power

can be written solely as a function of exogenous variables if the labor supply elasticity is con-

stant (i.e., if φ(·) is iso-elastic). Second, the result from Proposition 2 is derived assuming

income taxes are optimized. Hence, condition (16) can only be used to assess the desirabil-

ity 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 pref-

erences for redistribution.28 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 desir-

ability of raising monopsony power that depends on the covariance between welfare weights

and after-tax labor income, as opposed to labor market payoffs.

Corollary 2. Suppose monopsony power does not vary with ability and 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 µ raises welfare only if

µΣ` > (1− µ)Σk, (17)

where Σ` = −Cov[z − T (z),γ] > Συ ≥ 0 is the negative covariance between welfare weights

and after-tax labor income.

Proof. See Appendix VII.

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 VII 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) is easier to assess for policymakers, as it depends on

after-tax labor income and not on the disutility of working.

The previous results can be used to assess if an increase in monopsony power raises or

lowers welfare. It is also possible to determine the optimal degree of monopsony power.

Proposition 3. The optimal degree of monopsony power is either µ∗ = 0 (perfect competition)

or µ∗ = 1 (full monopsony power). Full monopsony power (perfect competition) is optimal if

28The welfare weights that make the current tax system optimal can be calculated using the inverse optimal tax
method: see Bourguignon and Spadaro (2012).
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the following condition holds (does not hold):

ˆ 1

0

[
µ

1− µ
Συ − Σk

]
d logµ > 0. (18)

Proof. See Appendix VIII.

There exists no interior degree of monopsony power µ∗ ∈ (0, 1) that maximizes social wel-

fare. As demonstrated formally in Appendix VIII, the welfare function is convex in monop-

sony power: W ′′(µ) ≥ 0. This is because monopsony power has a larger positive or negative

impact on welfare if individuals exert more labor effort. To see how that implies convexity,

suppose monopsony power has a positive impact on welfare, for example because the gov-

ernment strongly dislikes inequality in labor market payoffs. In that case, monopsony power

tends to reduce marginal tax rates (see Corollary 1), which in turn raises labor effort. There-

fore, the higher the degree of monopsony power, the larger is the positive welfare impact of

raising monopsony power. Conversely, if monopsony power has a negative impact on wel-

fare (for example, because the government strongly dislikes inequality in capital income), it

tends to raise marginal tax rates cf. Corollary 1, which lowers labor effort. In that case, the

smaller the degree of monopsony power, the larger is the positive welfare impact of reduc-

ing monopsony power. This explains why, depending on the redistributive preferences, it is

optimal to have either perfect competition or full monopsony power: µ∗ = 0 or µ∗ = 1. Equa-

tion (18) can be used to determine which of these is optimal. The left-hand side calculates

the welfare difference between full monopsony power and perfect competition by integrat-

ing over the marginal welfare impact of raising monopsony powerW ′(µ).29 Full monopsony

power is optimal if and only if this difference is positive.

3.3 Ability-specific monopsony power

The results from Propositions 1 and 2 are derived assuming all individuals suffer to the same

extent from monopsony power. Hence, if labor income taxes are linear, firms capture a share

of the labor market surplus that does not vary with ability: µ(n) = µ for all n. I now generalize

these results by allowing for the possibility that individuals with different abilities suffer more

or less from monopsony. Throughout I maintain the assumption that µ′(n) is bounded from

above in such a way that the labor market payoff is monotone in ability: υ′(n) ≥ 0. In words,

individuals with higher ability do not suffer more from monopsony to an extent they are

worse off than individuals whose ability is lower.30

Proposition 4. Suppose monosony power µ(n) varies with ability. At an interior solution, the

29To see how Propositions 2 and 3 are related, note that the term in brackets from equation (18) is positive if
and only if condition (16) holds. Also, it is worth pointing out that equation (18) cannot be simplified further,
because Συ and Σk are both endogenous and depend on the degree of monopsony power.

30In line with this assumption, the findings from Webber (2015) and Rinz (2018) suggest that individuals at
lower parts of the earnings distribution suffer more from firms’ ability to exercise monopsony power.
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optimal marginal tax rate satisfies

T ′(z(n)) =
1− F (n)

nf(n)

[
µ̄(n)(1− τ)Σ + (1− µ(n))(1− T ′(z(n)))(1 + 1/ε(n))(1− ḡ(n)) (19)

− µ′(n)π(n)(1− T ′(z(n)))(1− ḡ(n))

µ(n)ε(n)l(n)
−
´ n1

n µ′(m)(1− T ′(z(m)))
(´ n1

m (1− g(s))f(s)ds
)
dm

1− F (n)

]
,

where µ̄(n) denotes the average monopsony power for individuals with ability at least equal to

n. Furthermore, the welfare impact of a proportional increase in monopsony power from µ(n)

to µ(n)(1 + α) is given by

∂W(α)

∂α
=

ˆ n1

n0

[
(1− T ′(z(n)))

ˆ n1

n
(1− g(m))f(m)dm− (1− τ)Σ

ˆ n1

n

µ(m)

µ(n)
f(m)dm

+

ˆ n1

n

µ′(m)

µ(n)
(1− T ′(z(m)))

(ˆ n1

m
(1− g(s))f(s)ds

)
dm

]
µ(n)l(n)dn. (20)

Proof. See Appendix V and VII.

Compared to the result from Proposition 1, two additional effects show up in the optimal tax

formula (19). To understand these, suppose individuals with higher ability suffer less from

monopsony: µ′(n) < 0. Inequality generated by differences in ability is then higher than

would be the case if monopsony power does not vary with ability. This leads to a higher

marginal tax rate for two reasons. First, a reduction in monopsony power at a particular

ability level implies the labor market payoff increases more quickly in ability. Second, a re-

duction in monopsony power at higher ability levels lowers the profits firms generate from

hiring more productive workers. Hence, individuals with higher ability manage to capture

a larger share of the labor market surplus. Both effects raise the distributional benefits of

income taxes and hence, raise the optimal marginal tax rate.

Equation (20) gives an expression for the welfare effect of raising monopsony power. If

monopsony power does not vary with ability, the first (positive) term is proportional to Συ

and the second (negative) term is proportional to Σk. Hence, one additional effect shows

up in equation (20) compared to the result from Proposition 2. To understand this effect,

consider again the case where individuals with higher ability suffer less from monopsony:

µ′(n) < 0. As stated before, individuals with higher ability then capture a larger share of the

labor market surplus. This lowers the positive welfare effect of raising monopsony power

that occurs because monopsony power mitigates inequality in labor market payoffs driven

by differences in ability. Hence, if individuals with higher ability suffer less from monopsony,

an increase in monopsony power has a smaller positive or a larger negative impact on welfare

compared to the case where monopsony power does not vary with ability.

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-
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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, are distortionary because they

either reduce investment (Section 4.2.1) or induce firms to engage in costly profit shifting

(Section 4.2.2). In both types of extensions, I derive optimal tax rules and analyze the wel-

fare effects from monopsony power. For analytical convenience, I focus on the case where

monopsony power does not vary with ability.

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 offer contracts which

promise each worker a utility level corresponding to her outside option. As a result, monop-

sony power distorts neither employment nor hours worked. Naturally, the absence of distor-

tions has implications for optimal income taxation and the welfare effects from monopsony

power. I now investigate these implications by extending the model with an extensive (par-

ticipation) 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

also differ in their fixed costs of working, or participation costs ϕ ∈ [ϕ0, ϕ1]. Crucially, unlike

ability, firms do not observe participation costs. As a result, the contracts that are offered to

workers vary only with their ability and not with their participation costs. The government

does not observe participation costs either. Instead, it observes the employment status of

each individual and his or her labor income if employed. Consequently, in addition to a

linear tax τ 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.31

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 l(n) and earnings z(n) to maximize profits

π(n) = nl(n)−z(n), subject to promising a labor market payoff υ(n) = z(n)−T (z(n))−φ(l(n))

that exceeds some ability-specific threshold υ(n). The latter is taken as given by firms, but not

by the government as it depends on the tax function T (·). The threshold pins down the level

of profits, which in turn is related to monopsony power according to Definition 1. Equilib-

rium labor effort, earnings and profits can again be found by solving equations (4) and (7)

together with the relationship π(n) = nl(n)− z(n). The utility of an individual with ability n,

shareholdings σ and participation costs ϕ is then

U(n, σ, ϕ) = max{υ(n)− ϕ, b}+ σ(1− τ)π̄. (21)

Participation costsϕ are subtracted from the labor market payoff υ(n) as they lower the utility

from working. Equation (21) determines a participation threshold ϕ(n) = υ(n) − b at every

31It is useful to distinguish between a benefit b paid to non-participants and the transfer −T (0) an individual
receives if she rejects the contract offered by a firm. The latter does not occur in equilibrium, but −T (0) can be
used to guarantee that firms do not earn profits from hiring the least productive workers: π(n0) = 0.
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ability level. Hence, an individual with ability n and participation costs ϕ becomes employed

if and only if ϕ ≤ ϕ(n). I denote the participation rate of individuals with ability n by

p(ϕ(n)) =

´ σ1
σ0

´ ϕ(n)
ϕ0

h(n, σ, ϕ)dϕdσ´ σ1
σ0

´ ϕ1

ϕ0
h(n, σ, ϕ)dϕdσ

, (22)

where h(·) is the density associated with the cumulative distribution H(·) of types.

As before, monopsony power does not distort labor supply on the intensive (effort) mar-

gin. However, it does lead to distortions in labor supply on the extensive (participation)

margin by lowering the labor market payoff υ(n) that accrues to workers. To see this, sup-

pose there are no taxes and benefits: T (z(n)) = b = 0. An allocation is Pareto efficient if

a worker becomes employed whenever the joint firm-worker surplus exceeds the participa-

tion costs: υ(n) + π(n) ≥ ϕ. However, individuals become employed only if their individual

labor market payoff exceeds the participation costs: υ(n) ≥ ϕ. Individuals do not internal-

ize the profits made by firms when making their participation decision. Consequently, labor

participation is distorted downwards whenever firms make positive profits, i.e., whenever

firms have monopsony power. The combination of monopsony power and non-observable

(hence, non-contractible) participation costs leads to a hold-up problem as not all workers

are willing to “invest” their participation costs if part of the benefits accrue to firms.

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 impact of monopsony power.

Proposition 5. Suppose monopsony power does not vary with ability and individuals supply

labor on the extensive margin according to equation (21). At an interior solution, the optimal

marginal tax rate satisfies

T ′(z(n)) =
1− Fp(n)

nfp(n)

[
µ(1− τ)Σ + (1− µ)(1− T ′(z(n))) (1 + 1/ε(n))

× E [1− gp(m)− p̂(m)π(m)(1− (1− τ)Σ)− p̂(m)(T (z(m)) + b)|m ≥ n]

]
, (23)

where the conditional expectation E[·] is taken using the distribution of employed individuals

Fp(n) = 1−
´ n1

n p(ϕ(m))f(m)dmwith density fp(n) = p(ϕ(n))f(n), gp(n) is the average welfare

weight of participants with ability n and p̂(n) = p′(ϕ(n))/p(ϕ(n)) is the semi-elasticity of the

participation rate with respect to the participation threshold ϕ(n) = υ(n) − b. Furthermore,

an increase in monopsony power µ raises welfare if and only if

µ

ˆ n1

n0

υ(n)(1− gp(n))fp(n)dn > (1− µ)Σk

+ µ

ˆ n1

n0

υ(n)p̂(n)π(n)(1− (1− τ)Σ)fp(n)dn+ µ

ˆ n1

n0

υ(n)p̂(n)(T (z(n)) + b)fp(n)dn. (24)

Proof. See Appendix IX.

The optimal marginal tax rate (23) differs in two important ways from the expression stated in
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Proposition 1. First, monopsony power generates a downward distortion in labor participa-

tion. This is the case whenever the participation response is positive and firms make profits,

i.e., whenever p̂(m)π(m) > 0 for some m. This term shows up on the second line of equation

(23). The tax system is used to partly off-set these distortions. This is achieved by reducing

the marginal tax rate T ′(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 µ < 1, the

reduction in the tax liability raises labor participation. This generates a positive externality,

as individuals do not take into account the profits made by firms when deciding whether or

not to participate. The negative impact on the optimal marginal tax rate is scaled down by a

factor 1 − (1 − τ)Σ ∈ [0, 1], which reflects that the government dislikes inequality in capital

income. Provided the government values profits to some extent, i.e., provided (1 − τ)Σ < 1,

the distortions from monopsony power reduce optimal marginal tax rates.

Second, changes in the participation rate affect government finances. A higher marginal

tax rate T ′(z(n)) raises the tax burden for individuals with earnings at least equal to z(n).

Provided the tax incidence falls partly on workers, i.e., provided µ < 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 T (z(m)) + b,

which also shows up in the second line of equation (23). The participation tax is positive for

most values ofm if the government wishes to redistribute on average from employed to non-

employed individuals. The optimal marginal tax rate is then lower than would be the case if

individuals only supply labor on the intensive margin. This modification of the optimal tax

formula is also present if firms do not have monopsony power. See, e.g., Saez (2002), Jacquet

et al. (2013), Jacobs et al. (2017) and Hansen (2019), who study optimal taxation with labor

supply responses on both the intensive and extensive margin in the context of competitive

labor markets. Substituting µ = 0 and π(m) = 0 for all m ≥ n in equation (23) gives an

optimal tax formula that is very similar to the ones derived in these papers.32

Equation (24) generalizes the result from Proposition 2. Without a participation mar-

gin, gp(n) = g(n), fp(n) = f(n) and p̂(n) = 0 for all n, the left-hand side simplifies to

µΣυ = −µCov[υ,γ] 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-

erates efficiency losses if p̂(n)π(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− τ)Σ < 1, the fact that

monopsony power distorts labor participation lowers the welfare impact of raising monop-

sony power. Put differently, distortions from monopsony power make it less likely that an in-

crease in monopsony power raises welfare. Second, changes in the participation rate gener-

ate a fiscal externality that is proportional to the participation tax T (z(n))+b, which shows up

on the second line as well. According to equation (24), the welfare impact of raising monop-

sony power is lower if the participation tax is positive for most values of n. By lowering labor

participation, monopsony power has a negative impact on government finances. Again, this

makes it less likely that an increase in monopsony power raises welfare.

32There are slight differences when it comes to presentation. For example, Saez (2002), Jacquet et al. (2013)
and Jacobs et al. (2017) write the optimal tax formula in terms of sufficient statistics and Saez (2002) and Hansen
(2019) consider a model with a discrete set of ability levels.
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Recall that without a participation margin, monopsony power unambiguously raises wel-

fare if profits are taxed at a confiscatory rate: see Proposition 2 and note that Σk = 0 if τ = 1.

This is because monopsony power lowers inequality in labor market payoffs and there is no

inequality in capital income that is exacerbated if monopsony power increases. However,

if individuals also supply labor on the participation margin, monopsony power has an am-

biguous effect on welfare even if there is no restriction on profit taxation. The reason is that

monopsony power not only reduces inequality in labor market payoffs driven by differences

in ability (which has a positive impact on welfare); it also distorts labor participation (which

has a negative impact on welfare). Hence, the reduction in inequality generated by differ-

ences in ability does not come at zero efficiency costs if monopsony power distorts labor par-

ticipation. This explains why monopsony power has an ambiguous effect on welfare even if

profit taxation is unrestricted: it alleviates the equity-efficiency trade-off that occurs because

the government does not observe ability, but at the expense of distorting labor participation.

The first (second) of these effects is more likely to dominate if labor supply responses on the

intensive (extensive) margin are important.

If there are no efficiency losses from monopsony power (as in Section 3) and the govern-

ment is only concerned with efficiency (i.e., does not value redistribution), optimal marginal

tax rates are zero and an increase in monopsony power does not affect welfare. This is no

longer the case if monopsony power distorts labor participation.

Proposition 6. Suppose monopsony power does not vary with ability and individuals sup-

ply labor on the extensive margin according to equation (21). If the government is only con-

cerned with efficiency (i.e., if it attaches the same welfare weight to all individuals), the optimal

marginal tax rate is non-positive: T ′(z(n)) ≤ 0 with a strict inequality for z(n) ∈ (z(n0), z(n1))

if µ ∈ (0, 1). The optimal tax formula (23) then simplifies to

T ′(z(n))

1− T ′(z(n))

ε(n)

1 + ε(n)
nfp(n) = −(1− µ)

ˆ n1

n
p̂(m)

(
T (z(m)) + b+ π(m))fp(m)dm. (25)

Furthermore, monopsony power has a non-positive impact on welfare: ∂W/∂µ ≤ 0 with a

strict inequality if µ > 0.

Proof. See Appendix IX.

Proposition 6 characterizes optimal tax policy if the government is solely concerned with

efficiency and does not value redistribution. In that case, optimal marginal tax rates are non-

positive. This is because the optimal tax system balances distortions on the intensive and

extensive margin, as illustrated by equation (25). To fully off-set distortions from monopsony

power on labor participation, the tax system should satisfy T (z(n)) + b = −π(n).33 In words,

participation should be subsidized to make sure workers, when making their participation

decision, internalize the profits made by firms. Because earnings and profits are increasing

in ability, this tax system features negative marginal tax rates. But non-zero marginal tax rates

33An individual participates whenever υ(n)−ϕ ≥ b or, equivalently, whenever z(n)−T (z(n))−φ(l(n))−b ≥ ϕ.
If T (z(n)) + b = −π(n), this condition can be written as z(n) + π(n) − φ(l(n)) = nl(n) − φ(l(n)) ≥ ϕ. This
tax system off-sets distortions from monopsony power on labor participation, because individuals participate
whenever the total labor market surplus is positive: nl(n)− φ(l(n))− ϕ ≥ 0.

25



generate distortions in labor effort: see equation (4). Therefore, fully off-setting distortions

in labor participation from monopsony power is not part of an optimal policy. Instead, the

government trades off lower labor supply distortions on the extensive margin (on the right-

hand side) against lower labor supply distortions on the intensive margin (on the left-hand

side). This is achieved by setting negative marginal tax rates.

There are two cases where optimal marginal tax rates are zero at all earnings levels if the

government is only concerned with efficiency. First, if labor markets are competitive, i.e.,

if µ = 0, firms do not make profits and there are no distortions in labor participation from

monopsony power. The optimal tax system then satisfies T ′(z(n)) = T (z(n)) + b = 0 for all n.

This tax system implements the first-best allocation, as there are neither distortions on the

intensive margin nor on the extensive margin.34 Second, optimal marginal tax rates are zero

as well if firms have full monopsony power. To see this, substitute µ = 1 in equation (25).

Recall that with full monopsony power, the entire tax incidence falls on firms. In that case, a

reduction in marginal tax rates raises profits without stimulating labor participation. As a re-

sult, marginal tax rates are completely ineffective in alleviating distortions from monopsony

power on labor participation. Because they do generate distortions in labor effort cf. equa-

tion (4), it follows that optimal marginal tax rates are zero as well if firms have full monopsony

power. This is true despite the fact that monopsony power distorts labor participation.

The final result from Proposition 6 states that an increase in monopsony power lowers

welfare if the government does not value redistribution. This is because monopsony power

distorts labor participation and as a result, the allocation with monopsony power is not

Pareto efficient. A further increase in monopsony power is undesirable from the perspec-

tive of a government that is only concerned with efficiency.

4.2 Distortionary profit taxes

The results up to this point have been derived assuming the profit tax is exogenous and does

not affect economic decisions. Given there are distributional benefits associated with tax-

ing profits (provided Σ > 0), it immediately follows that the optimal profit tax equals τ = 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 eq-

uity, etc. How the main results regarding optimal income taxation and the welfare impact

of monopsony power should be modified in the presence of distortionary profit taxes turns

out to depend on the type of distortions profit taxes generate. I illustrate this point by pre-

senting an extension of the model where profit taxes lead firms to either reduce investment

(Section 4.2.1) or to shift profits to a tax haven (Section 4.2.2). Both extensions provide a

micro-foundation for why the optimal profit tax is less than one, but they have different im-

plications for optimal income taxation and the welfare effects from monopsony power.

34Note that T (z(n)) + b = 0, but T (z(n)) or b separately may be different from zero depending on the revenue
requirement G. A non-negativity constraint on individual consumption would then require G ≤ 0.
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4.2.1 Investment

My model abstracts from productive capital and all profits made by firms are pure economic

rents. As is well known, a tax on pure economic rents is non-distortionary: the choices which

maximize before-tax profits also maximize after-tax profits. This is no longer the case if the

profits made by firms are quasi-rents generated by prior investments and not all investment

costs are tax deductible. The latter could reflect that some costs are difficult to verify (e.g.,

those related to entrepreneurial effort) or that previously incurred losses can be carried for-

ward for tax purposes only for a limited number of years.

I introduce investment distortions from profit taxes in the simplest way possible. Sup-

pose firms can invest a fraction I ∈ [0, 1] of their output to generate productivity growth of

A(I) percent. The function A(·) is strictly increasing, strictly concave and satisfies A(0) = 0.

Importantly, investment costs are not tax deductible.35 Therefore, the after-tax profits a firm

generates from hiring a worker with ability n are

π̂(n) = max
I∈[0,1]

{
((1 +A(I))nl(n)− z(n))(1− τ)− Inl(n)

}
, (26)

where l(n) and z(n) reflect the optimal choice of labor effort and earnings (see Appendix X).

The first-order condition with respect to the investment rate I can be rearranged to find

A′(I) =
1

1− τ
. (27)

The investment rate depends negatively on the profit tax: the higher is the profit tax, the

lower is the share of output firms devote to investment. This is because the benefits of in-

vestment are taxed, but the costs are not fully tax deductible. See Djankov et al. (2010) and

references therein for empirical evidence on the adverse impact of corporate taxes on in-

vestment. In the current framework, the combination of profit taxes and non-deductible

investment costs leads to a downward distortion in investment. To see this, suppose the gov-

ernment does not tax profits or that all investment costs are tax deductible. In either case,

firms continue to invest until the social marginal benefits of a higher investment rate are

equal to the social marginal costs: A′(I) = 1. The equilibrium investment rate according to

equation (27) is lower, i.e., distorted downward, whenever τ > 0.

Appendix X characterizes equilibrium, sets up and solves the optimal tax problem and

derives an expression for the welfare impact of monopsony power. The next Proposition

summarizes the main results.

Proposition 7. Suppose monopsony power does not vary with ability and the investment rate

I(τ) ∈ [0, 1] is determined by equation (27). At an interior solution, the optimal profit tax τ

satisfies

τ

1− τ
=

Σk

IεI,r
, (28)

35It is straightforward to allow for the possibility that a fraction of investment costs are tax deductible. The
results are qualitatively the same as long as this fraction is below one.
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where I =
´ n1

n0
I(τ)nl(n)f(n)dn denotes aggregate investment and εI,r = ∂I

∂r
r
I > 0 measures the

percentage increase in the investment rate if, following a reduction in the profit tax τ , there is

a one percent increase in the investment-retention rate r(τ) = (1 +A(I(τ)))(1− τ)− I(τ). The

optimal marginal tax rate, in turn, satisfies

T ′(z(n)) =
1− F (n)

nf(n)

[
µΣ(1− τ) + (1− µ)(1− T ′(z(n)))(1 + 1/ε(n))(1− ḡ(n))

]
− τI(τ)

r(τ)
. (29)

Furthermore, an increase in monopsony power µ raises welfare if and only if

µΣυ > (1− µ)Σk. (30)

Proof. See Appendix X.

Equation (28) gives an inverse elasticity rule for the optimal profit tax. At the optimum, the

government balances distributional benefits from taxing profits (in the numerator) against

the distortionary costs (in the denominator). An increase in the government’s desire to redis-

tribute capital income, i.e., an increase in Σk, raises the optimal profit tax. If the government

has no preference for redistributing capital income, i.e., if welfare weights do not vary with

shareholdings, the optimal profit tax equals zero. The distortionary costs of taxing profits,

in turn, are increasing in aggregate investment I and the responsiveness of the investment

rate to changes in the profit tax. The behavioral response εI,r > 0 measures the percentage

increase in the investment rate if, following a reduction in the profit tax τ , there is a one per-

cent increase in the investment-retention rate r(τ) = (1 +A(I(τ)))(1− τ)− I(τ). The latter is

maximized by the investment rate I(τ) and captures what fraction of output can be paid out

as dividends after labor costs are subtracted. According to equation (28), the larger are the

investment distortions, the lower is the optimal profit tax.

There is one important difference in the expression for the optimal marginal tax rate on

labor earnings (29) compared to the result from Proposition 1, where it was assumed that the

the profit is exogenous and does not affect economic decisions. The difference is captured

by the last term on the right-hand side of equation (29). With non-deductible investment

costs, the profit tax not only distorts investment downward cf. equation (27), but also labor

effort (see Appendix X for details). Intuitively, a larger share of the additional output that is

generated by an extra unit of labor effort accrues to the government if investment costs are

not tax deductible. A higher profit tax therefore not only leads firms to reduce investment,

but also to offer their employees bundles with lower labor effort. The government can partly

alleviate the downward distortion in labor effort from profit taxes by lowering the marginal

tax rate on labor earnings. This explains why ceteris paribus the optimal marginal tax rate is

lower than would be the case with a non-distortionary profit tax.36

The condition which can be used to determine if an increase in monopsony power raises

welfare is the same as before: compare equations (30) and (16). As is the case without in-

vestment distortions from profit taxes, monopsony power decreases inequality generated by

36It is worth pointing out that for a given profit tax, the last term on the right-hand side of equation (29) also
shows up if labor markets are competitive, i.e., if µ = 0. However, in that case the optimal profit tax is zero, as
there are no aggregate profits and hence, welfare weights do not covary with capital income: Σk = 0.
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differences in ability but increases inequality generated by differences in shareholdings. An

increase in monopsony power raises welfare if and only if the first, positive effect (on the

left-hand side) outweighs the second, negative effect (on the right-hand side).

4.2.2 Profit shifting

Another source of distortions from profit taxes is that they induce firms to engage in ac-

tivities to prevent paying these taxes. For example, in a recent paper Tørsløv et al. (2020)

estimate that approximately 40% of multinational profits are shifted to tax havens. Unlike

investment, these activities are not generally considered to be productive in the sense that

they shift outward the production possibility frontier. On the contrary, there could be sizable

(opportunity) costs associated with profit shifting.37

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 ρ̃(s) ∈ [0, 1] per dollar shifted. Hence, as with iceberg transport costs, only

a fraction 1 − ρ̃(s) of the shifted profits reaches its final destination (i.e., returns to share-

holders). The function ρ̃(s) is increasing, weakly convex and satisfies ρ̃(0) = 0. It captures in

a reduced-form way the costs associated with shifting profits, often referred to as “conceal-

ment” costs (see, e.g., Haufler and Schjelderup (2000)). Firms choose the share s to maximize

after-tax payments to shareholders:

Π(π̄, τ) = max
s∈[0,1]

{
sπ̄(1− ρ̃(s)) + (1− s)π̄(1− τ)

}
= max

s∈[0,1]

{
(1− (1− s)τ − ρ(s))π̄

}
. (31)

Here, ρ(s) = sρ̃(s) denotes the total shifting costs per unit of pretax profits π̄. At an interior

solution, the first-order necessary and sufficient condition is

ρ′(s) = τ. (32)

Firms continue to shift profits until the marginal costs of doing so (on the left-hand side)

are equated the marginal benefits in the form of tax savings (on the right-hand side). The

assumptions on ρ̃(·) guarantee that the share of profits shifted to tax havens is increasing in

the profit tax and that this share is positive whenever profits are taxed, i.e., whenever τ > 0.

Despite being privately optimal, from a social perspective profit shifting is costly because it

reduces the total amount of resources available for consumption.

I analyze the optimal tax problem and the welfare impact of raising monopsony power in

Appendix XI. The main findings are summarized below.

Proposition 8. Suppose monopsony power does not vary with ability and firms shift a fraction

s(τ) ∈ [0, 1] of pretax profits to a tax haven according to equation (32). At an interior solution,

the optimal profit tax τ satisfies

τ

1− τ
=

Σ

ε1−s,1−τ
, (33)

37See, e.g., Huizinga and Laeven (2008) for an attempt to quantify these costs.
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where ε1−s,1−τ = ∂(1−s)
∂(1−τ)

1−τ
1−s > 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

T ′(z(n)) =
1− F (n)

nf(n)

[
µ
([

1− (1− s(τ))τ − ρ(s(τ))
]
Σ + ρ(s(τ))

)
+ (1− µ)(1− T ′(z(n)))(1 + 1/ε(n))(1− ḡ(n))

]
. (34)

Furthermore, an increase in monopsony power µ raises welfare if and only if

µΣυ > (1− µ)Σk + (1− µ)R, (35)

where R = ρ(s(τ))
´ n1

n0
π(n)f(n)dn denotes the total costs of profit shifting.

Proof. See Appendix XI.

Equation (33) gives an expression for the optimal profit tax that is similar to the first result

from Proposition 7. The optimal profit tax is higher, the larger are the distributional bene-

fits (in the numerator) and the smaller are the distortionary costs (in the denominator). The

elasticity ε1−s,1−τ 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 associ-

ated with taxing profits: Σ = 0 implies τ = 0. Conversely, if the government has a preference

for redistributing capital income, i.e., if Σ > 0, the optimal profit tax is positive. According

to equation (33), 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 (34) is almost the same as before, see

Proposition 1. The only difference is that the term (1 − τ)Σ is replaced by (1 − (1 − s)τ −
ρ(s))Σ + ρ(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)τ − ρ(s))Σ ≥ (1 − τ)Σ.38 Second, profit shifting

is costly because it reduces the amount of resources available for consumption: ρ(s) > 0

whenever s > 0. If firms have monopsony power, i.e., if µ > 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 8 states that the existence of profit shifting opportuni-

ties makes it less likely that an increase in monopsony power raises welfare: compare equa-

tions (35) and (16). Intuitively, an increase in monopsony power raises aggregate profits and

thereby exacerbates inequality in capital income. If the government has a preference for re-

distributing capital income, it levies a positive tax on profits. The profit tax, in turn, leads

firms to shift profits to tax havens. Doing so is costly from a social perspective, because it

reduces the resources available for consumption by an amount equal to R. Therefore, the

38To see this, note that s ∈ [0, 1] is chosen to maximize Λ(s) = 1 − (1 − s)τ − ρ(s), the term multiplied by Σ,
and that Λ(0) = 1− τ because ρ(0) = 0. Together, these observations imply 1− (1− s)τ − ρ(s) ≥ 1− τ .
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welfare impact of raising monopsony power is lower if firms engage in costly profit shifting.

5 Numerical illustration

This Section quantitatively explores the implications of monopsony power in the baseline

version of the model where monopsony power does not vary with ability. After presenting

the calibration (Section 5.1) and the welfare function (Section 5.2), I analyze how monopsony

power affects optimal income taxation (Section 5.3) and welfare (Section 5.4).

5.1 Calibration

5.1.1 Data

I calibrate the model on the basis of US data. The primary data source is the March release of

the 2018 Current Population Survey (CPS), which provides detailed information on income

and taxes for a large sample of individuals. For each individual I observe taxable income,

the tax liability (computed as the sum of federal and state taxes) and income from wage and

salary payments. In the remainder the latter is referred to as labor income, or labor earnings.

In the analysis I include individuals between 25 and 65 years who derive strictly positive la-

bor income and whose hourly wage is at least half the federal minimum wage of $7.25. For

individuals whose labor income is top-coded I multiply the reported income with a factor

2.67, consistent with an estimate of the Pareto parameter of 1.6 for the distribution of labor

income at the top obtained by Saez and Stantcheva (2018).39

5.1.2 Functional forms

To calibrate the model I require a specification of the utility function and the current tax

schedule. The utility function is assumed to be of the iso-elastic form

u(c, l) = c− l1+1/ε

1 + 1/ε
, (36)

where ε is the constant elasticity of labor supply. The latter is set at a value ε = 0.33, as sug-

gested by Chetty (2012). I approximate the current tax schedule using a linear specification

T (z(n)) = −q + tz(n). (37)

Values for the lump-sum transfer q and the constant marginal tax rate t are obtained by re-

gressing the tax liability on taxable income, see, e.g., Saez (2001). This gives q = $4, 590 and

t = 33.1% with an R2 of approximately 0.94. Figure 4 in Appendix XIII plots the actual and

fitted values for incomes up to $500,000. The question how q and t should be optimized is

taken up in Appendix XII, which sets up and solves the optimal linear tax problem.

39If labor income at the top follows a Pareto distribution with tail parameter ã, the expected value of income

above a certain amount z′ equals E[z|z ≥ z′] =
(

ã
ã−1

)
z′.
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5.1.3 Equilibrium

If the utility function is iso-elastic and the tax function is linear, it is straightforward to derive

the equilibrium (cf. Definition 2). Labor effort follows from equation (4):

l(n) = (1− t)εnε. (38)

Labor earnings, in turn, are obtained by substituting labor effort in equation (7) and using

the definition π(n) = nl(n)− z(n). This gives

z(n) =

(
1− µ

1 + ε

)
(1− t)εn1+ε +

(
µ

1 + ε

)
z(n0). (39)

An individual’s labor income equals a weighted average of the output she produces (first

term) and the labor income of the individuals with the lowest ability (second term).40 The

profits π(n) = nl(n)− z(n) firms generate from hiring a worker with ability n are given by

π(n) =

(
µ

1 + ε− µ

)
(z(n)− z(n0)). (40)

Equations (39) and (40) give a mapping from (observable) labor income to (unobservable)

ability and pure economic profits, respectively.

With this closed-form characterization of the equilibrium, a few remarks are in place.

First, as in the classic and new monopsony models introduced in Robinson (1933) and Man-

ning (2003), the mark-up of productivity over wages (or output over earnings) is decreasing

in the elasticity of labor supply. To see this, denote byw(n) = z(n)/l(n) the hourly wage of an

individual with ability n and assume z(n0) is very small, as in the data. Using equation (39),

the mark-up, i.e., the measure of “exploitation” introduced by Pigou (1920), is

n− w(n)

w(n)
=

µ

1 + ε− µ
. (41)

Clearly, the latter is increasing in monopsony power µ and decreasing in the elasticity of

labor supply ε. Second, equation (39) implies that if firms have monposony power, produc-

tivity gains (captured by an increase in ability n) are not translated one-for-one into higher

wages. This is a standard prediction from models where firms have monopsony power that

is supported by empirical evidence (see Kline et al. (2019) for a recent example). Third, from

equation (39) it is clear that monopsony power mitigates inequality in labor earnings driven

by differences in ability. Despite this, monposony power has no impact on typical measures

of inequality in labor earnings, such as the Gini coefficient, the variance in log earnings or

the P90/P10 earnings ratio. The reason is that monopsony power simply scales down labor

earnings for this particular choice of the utility and tax function. In the more general case

40The reason why the lowest income shows up in equation (39) is that, by assumption, firms make no profits
from hiring individuals with the lowest ability: π(n0) = 0. This can only be the case for any degree of monposony
power if individuals with ability n0 are indifferent between working and not working. Therefore, the lowest in-
come level is informative about the outside option of non-employment. Note that the value of non-employment
generally differs from the lump-sum transfer g, for example because non-employed individuals are entitled to an
additional benefit or because of (non-modeled) utility costs or benefits of having a job.
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where monopsony power, the marginal tax rate or the elasticity of labor supply vary with

ability, the model does not make a clear-cut prediction on the impact of monopsony power

on these measures of inequality.41

5.1.4 Monopsony power

Monopsony power µ 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 a labor share, a capital share and a profit share. The labor share is calculated as total

compensation to employees as a fraction of gross value added. The capital share, in turn,

is calculated as the product of the capital stock and the required (or normal) rate of return,

again as a fraction of gross value added. The remainder, i.e., the profit share, is a measure

of pure economic profits. Because my model abstracts from productive capital, I calibrate

monopsony power µ to target the ratio of aggregate profits to aggregate labor income, or the

ratio of the profit share to the labor share. For the most recent year 2015, Barkai and Ben-

zell (2018) calculate that the ratio of aggregate profits to aggregate wages is approximately

24.2%. Using their estimate, the value for monopsony power µ can be calculated by inte-

grating equation (40) over the ability distribution and dividing by aggregate labor income

z̄ =
´ n1

n0
z(n)f(n)dn. This gives

( π̄
z̄

)
=

(
µ

1 + ε− µ

)(
1−

(
z(n0)

z̄

))
⇔ µ = (1 + ε)

[
(π̄/z̄)

1 + (π̄/z̄)− (z(n0)/z̄)

]
. (42)

Substituting out for the elasticity of labor supply and the ratio of profits to wages gives a value

for monopsony power of approximately µ = 0.26.42

5.1.5 Ability distribution

As in Saez (2001), I calibrate the ability distribution to match the empirical income distribu-

tion. To do so, I use equation (39) and calculate the ability n for each individual with positive

labor earnings. This gives an empirical counterpart of the ability distribution F (n). I subse-

quently smooth this distribution by estimating a kernel density. The empirical distribution

and the kernel density are plotted in the top panel of Figure 5 in Appendix XIII. 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 earn-

ings. The reason for doing so is that individuals with very high labor earnings are significantly

under-represented in the CPS data. I choose the tail parameter of the ability distribution to

be consistent with a tail parameter of 1.6 of the labor income distribution at the top.43 This

41This could also explain why Webber (2015) and Rinz (2018) find a positive association between measures of
monopsony power and the variance in log earnings or the P90/P10 earnings ratio, respectively.

42In the CPS data, the lowest earnings level is very small compared to average earnings. Hence, the choice of
z(n0)/z̄ only has a small effect on the calibrated value of µ.

43Let F̃ (z(n)) denote the labor income distribution with density f̃(z(n)). Monotonicity of labor earnings im-
plies F (n) = F̃ (z(n)) for all n where z(n) > 0 and hence, f(n) = f̃(z(n))z′(n). The local Pareto parameter of
the ability distribution a(n) = nf(n)/(1 − F (n)) and income distribution ã(z(n)) = z(n)f̃(z(n))/(1 − F̃ (z(n)))
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is the estimate obtained by Saez and Stantcheva (2018) using tax returns data. The scale pa-

rameter of the Pareto distribution is set to ensure there is no jump in the density at the point

where the Pareto tail is pasted.

5.1.6 Profit taxation and revenue requirement

In the model, there is no productive capital and τ is the rate at which pure economic, or

above-normal profits are taxed. The current tax system does not distinguish between normal

and above-normal returns. I therefore assume all capital income is taxed at a rate τ = 36%,

taken from Trabandt and Uhlig (2011). This figure is very similar to the one that is obtained

if the government levies a corporate tax rate of 21% at the firm level and a capital gains tax

rate of 20% at the individual level. For a given value of τ , the government’s budget constraint

(10) can be used to calculate the revenue requirement. This gives G = $22, 049, which in

the calibrated economy corresponds to approximately 28.6% of aggregate output. Table 1

summarizes the calibration strategy.

Variable Target Source Value

µ Aggregate profits over wages Barkai and Benzell (2018) 0.26

ε Elasticity of labor supply Chetty (2012) 0.33

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

G Government budget constraint Equilibrium condition $22,049

T (z) Tax liability CPS 2018 Figure 4

F (n) Income distribution CPS 2018 Figure 5

Table 1: Calibration

5.2 Welfare function

The welfare function (9) depends on the average welfare weights g(n) of individuals with the

same ability and the negative covariance Σ ∈ [0, 1] between welfare weights and sharehold-

ings. The first (second) determines how much the government values reducing inequality

generated by differences in ability (shareholdings). In the remainder, I let Σ vary between

zero and one. If Σ = 0, the government does not value redistributing capital income. Con-

versely, if Σ = 1, the government cares a lot about redistributing capital income as all shares

are held by individuals with a welfare weight of zero. Regarding the average welfare weights

of individuals with the same ability, I use the following specification:

g(n) = ζn−β. (43)

Here, ζ > 0 is a scaling parameter and β ≥ 0 governs how much the government wishes to re-

distribute from individuals with high to individuals with low ability. If β = 0, the government

are related through a(n) = ã(z(n))ezn, where ezn = z′(n)n/z(n) is the elasticity of labor earnings with respect to
ability. The latter equals approximately 1 + ε at high levels of labor earnings: see equation (39).
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attaches the same average weight to individuals of all ability levels. Conversely, if β →∞, the

government only cares about individuals with the lowest ability.

Before selecting a value for ζ and β, I make one adjustment to the welfare function (9).

In particular, I assume there is a mass of ν = 0.05 non-participants, who earn zero labor

and capital income and whose welfare weight equals twice the average welfare weight of all

other individuals. The government optimizes a benefit for the non-participants, subject to

the requirement that their utility does not exceed the labor market payoff of individuals with

the lowest ability. Under these conditions, the optimal marginal tax rate at the bottom of the

income distribution is positive even if labor markets are competitive or there is no (desire

to reduce) capital income inequality: (1 − τ)Σ = 0. This avoids technical difficulties associ-

ated with steeply increasing marginal tax rates at very low earnings.44 The parameter ζ is set

to make sure the average welfare weight of all individuals (including the non-participants)

equals one. Moreover, I choose the value of β such that the average marginal tax rate at the

optimal tax system with competitive labor markets equals the current rate t = 33.1%.

5.3 Optimal marginal tax rates

Figure 2 plots optimal marginal tax rates for different assumptions on the degree of monop-

sony power µ and the negative covariance between welfare weights and shareholdings Σ. To

facilitate the comparison, the horizontal axis shows current labor earnings. The red, solid

line plots the marginal tax rates a “naive” government would set that acts as if labor mar-

kets are competitive. The tax rates are calculated by substituting µ = 0 in equation (14).

Consistent with the calibrated value of β, the average marginal tax rate equals 33.1%. The

conventional U-shape pattern (see, e.g., Diamond (1998) and Saez (2001)) follows from the

behavior of the local Pareto parameter a(n): see Figure 6 in Appendix XIII.

The blue, dashed line in Figure 2 plots the optimal marginal tax rates if the degree of

monopsony power is as in the calibrated economy and the government does not value redis-

tributing capital income: µ = 0.26 and Σ = 0. Compared to the case with competitive labor

markets, optimal marginal tax rates are lower, cf. Corollary 1. This is because monopsony

power makes labor income taxes less effective in redistributing labor income as part of the

incidence falls on firms. The average reduction in optimal marginal tax rates brought about

by monopsony power is 5.6 percentage points.

The black, dotted line plots the optimal marginal tax rates if the government has a very

strong preference for redistributing capital income: Σ = 1. Naturally, tax rates are higher

compared to the case with Σ = 0. The average increase brought about by a change in the

covariance between welfare weights and shareholdings is 13.2 percentage points. Compared

to the case with competitive labor markets, optimal marginal tax rates are higher (lower) for

individuals whose current labor earnings are below (above) approximately $122,000. On av-

erage, the optimal marginal tax rate with monopsony power is 7.7 percentage points higher.

The increase is driven mostly by substantially higher marginal tax rates at low earnings lev-

44These difficulties arise because a low value of the local Pareto parameter a(n) at the bottom implies the
optimal marginal tax rate jumps from T ′(z(n0)) = 0 immediately to a high value. Such a jump often leads to a
violation of the monotonicity condition: see Appendix III.
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Figure 2: Optimal marginal tax rates

els, where the local Pareto parameter a(n) is low: see Corollary 1 and Figure 6. The low Pareto

parameter at the bottom also implies that some individuals do not work at the optimal allo-

cation, as the constraint l(n) ≥ 0 is binding. This is the case for individuals whose current

labor earnings are below approximately $12,000.

According to Corollary 1, the impact of monopsony power on optimal tax rates is gener-

ally ambiguous. The analysis here suggests that if the government wishes to reduce inequal-

ity generated by differences in both ability and shareholdings, monopsony power tends to

increase optimal marginal tax rates at lower earnings levels and to decrease optimal marginal

tax rates at higher earnings levels. At what earnings level the impact changes from positive

to negative depends critically on the covariance between welfare weights and shareholdings.

5.4 Implications for welfare

To assess the quantitative implications of monopsony power for welfare in the calibrated

economy, I conduct two exercises. 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 dashed and dotted lines in Figure 2) with the

one that is obtained if a “naive” government wrongfully sets tax policy as if labor markets are

competitive (cf. the solid line in Figure 2). Second, I calculate how much the government is

willing to pay for changing the degree of monopsony power to zero. The first exercise gives an

indication of the welfare benefits of taking a given degree of monopsony power into account

when designing tax policy, whereas the second exercise is informative about the costs or

benefits of changing the degree of monopsony power.

Figure 3 shows the results of both exercises for different values of the covariance between

welfare weights and shareholdings. The left axis plots the welfare costs of ignoring monop-
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sony power when designing tax policy (i.e., the costs of “misoptimization”). The right axis

plots the welfare effect of changing the degree of monopsony power from its value in the

calibrated economy to zero. In both cases, the welfare impact is expressed in consumption

equivalents as a percentage of current GDP in the calibrated economy. Regarding the first

exercise, the welfare costs of ignoring monopsony power when designing tax policy range

between $57 and $802 in consumption equivalents, or between 0.07% and 1.04% of GDP.

These costs are small for low values of the negative covariance between welfare weights and

shareholdings and largest if the government has a strong preference for redistributing capital

income. To illustrate, moving from the solid to the dashed tax code plotted in Figure 2 gen-

erates a welfare gain equivalent to increasing all individuals’ net income by $70, or 0.09% of

GDP. By contrast, moving from the solid to the dotted tax code plotted in Figure 2 generates

a welfare gain equivalent to increasing all individuals’ net income by $802, or 1.04% of GDP.

Figure 3: Welfare impact in consumption equivalents (% of GDP)

Regarding the second exercise, changing the degree of monopsony power from its value

in the calibrated economy to zero can have a negative or positive impact on welfare depend-

ing on the covariance between shareholdings and welfare weights. If Σ = 0, getting rid of

monopsony power leads to a welfare loss of $1,370 in consumption equivalents, or 1.78% of

GDP. This loss occurs because a reduction in monopsony power exacerbates labor income

inequality and the government does not value the associated reduction in capital income

inequality. By contrast, the welfare impact is positive if the government cares about redis-

tributing capital income. In the calibrated economy, this happens whenever Σ ≥ 0.17. If

Σ = 1, the welfare gain of firms losing monopsony power is large and equals $6,453 in con-

sumption equivalents, or 8.37% of GDP.

The previous exercise illustrates that changing the degree of monopsony power from its

value in the calibrated economy to zero and simultaneously re-optimizing the tax code can
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have a large negative or positive impact on welfare. It is also possible to analyze the wel-

fare effect of a marginal increase in monopsony power at the current tax system provided

the latter reflects the government’s preferences for redistribution. Because labor effort is in-

creasing in ability (see equation (38)), the result from Corollary 2 applies. Hence, an increase

in monopsony power raises welfare only if(
Σ`

Σk

)
>

(
1− µ
µ

)
. (44)

In the calibrated economy, the right-hand side equals approximately 2.85. Hence, if the cur-

rent tax system is optimal, an increase in monopsony power raises welfare only if the negative

covariance between welfare weights and after-tax labor income exceeds the negative covari-

ance between welfare weights and after-tax capital income by a factor of at least this amount.

If the preferences for redistribution are such that this condition is not satisfied at the current

tax system, an increase in monopsony power lowers welfare.

To summarize, correcting the sub-optimal tax code by taking monopsony power into ac-

count leads to welfare gains that vary between 0.07% and 1.04% of current GDP in the cali-

brated economy. Moreover, changing the degree of monopsony power to zero has a welfare

impact that ranges between –1.78% to +8.37% of GDP depending on the covariance between

welfare weights and shareholdings. Finally, if the current tax system is optimal, an increase

in monopsony power raises welfare only if the negative covariance between welfare weights

and labor income exceeds the negative covariance between welfare weights and capital in-

come by a factor of at least 2.85.

6 Conclusion

This paper extends the non-linear tax framework of Mirrlees (1971) with monopsony power

and studies the implications for optimal income taxation and welfare.

Monopsony power makes labor income taxes less effective in redistributing labor income,

but more effective in redistributing profits, i.e., capital income. This is because monopsony

power raises the tax incidence that falls on firms and lowers the tax incidence that falls on

workers. The impact of monopsony power on optimal marginal tax rates is ambiguous and

depends on the government’s preference for redistribution. In the typical case where the gov-

ernment wishes to redistribute both labor and capital income, optimal marginal tax rates are

higher (lower) at low (high) levels of labor earnings. In that sense, monopsony power makes

the optimal tax system less progressive. A calibration exercise to the US economy suggests

that the welfare costs of ignoring monopsony power range between 0.07% and 1.04% of GDP

depending on the covariance between welfare weights and shareholdings.

Monopsony power has an ambiguous effect on welfare, as it reduces inequality in labor

market payoffs (i.e., after-tax labor earnings minus the disbuility of working) but increases

inequality in capital income. The reason why monopsony power might raise welfare is that

firms observe ability, while the government does not. Monopsony power reduces inequality

generated by differences in ability. This alleviates the trade-off between equity and efficiency
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that occurs because the government does not observe ability, but at the expense of increas-

ing capital income inequality. In the calibrated economy, eliminating monopsony power

has a welfare effect that ranges between –1.78% and +8.37% of GDP depending on the co-

variance between welfare weights and shareholdings. Moreover, if the current tax system is

optimal, an increase in monopsony power raises welfare only if the negative covariance be-

tween welfare weights and after-tax labor income is at least 2.85 times as high as the negative

covariance between welfare weights and after-tax capital income.

If monopsony power generates distortions in employment by lowering the payoff from

working, it becomes less likely that an increase in monopsony power raises welfare. Optimal

marginal tax rates are then reduced in order to partly alleviate the distortions from monop-

sony power and stimulate labor participation. Furthermore, the welfare impact of raising

monopsony power is lower if firms engage in costly profit shifting.

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 all capital income consists of pure

economic rents. In reality, capital can raise labor productivity and part of the income it gener-

ates are normal returns (e.g., the return for postponing consumption). Adding these features

most likely reduces the optimal tax on capital income (cf. the findings from Atkinson and

Stiglitz (1976), Judd (1985) and Chamley (1986)), but does not fundamentally alter the insight

that (i) taxes on labor earnings can be used to indirectly tax profits if firms have monopsony

power and (ii) monopsony power has an ambiguous impact on welfare. Second, there is no

human capital accumulation: ability is exogenous. If, realistically, individuals can invest in

their skills (e.g., through formal education), monopsony power adversely affects the incen-

tives to do so. As with a distortion in labor participation, a distortion in human capital ac-

cumulation could call for lower tax rates on labor earnings and reduce the welfare impact of

raising monopsony power.45 Third, there is no meaningful role for firm heterogeneity: firms

operate an identical technology and are matched exogenously with heterogeneous workers

(who may suffer more or less from monopsony). Firm heterogeneity plays an important role

in explaining wage differences (see, e.g., Abowd et al. (1999) and Song et al. (2019)) and firm

size could be a source of monopsony power. It would be challenging, but very interesting to

incorporate firm heterogeneity and endogenize the degree of monopsony power firms have.

I leave this as an extension for future research.
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Appendix

I 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:

W =

ˆ σ1

σ0

ˆ n1

n0

γ(n, σ)U(n, σ)h(n, σ)dndσ

=

ˆ σ1

σ0

ˆ n1

n0

γ(n, σ)

[
υ(n) + σ(1− τ)π̄

]
h(n, σ)dndσ

=

ˆ n1

n0

υ(n)

(ˆ σ1

σ0

γ(n, σ)h(n, σ)dσ

)
︸ ︷︷ ︸

= g(n)f(n)

dn+ (1− τ)π̄

ˆ σ1

σ0

ˆ n1

n0

σγ(n, σ)h(n, σ)dndσ

=

ˆ n1

n0

g(n)υ(n)f(n)dn+ (1− τ)π̄

(
1 +

ˆ σ1

σ0

ˆ n1

n0

(σ − 1)(γ(n, σ)− 1)h(n, σ)dndσ︸ ︷︷ ︸
= Cov[σ,γ] = −Σ

)

=

ˆ n1

n0

g(n)υ(n)f(n)dn+ (1− τ)(1− Σ)

ˆ n1

n0

π(n)f(n)dn, (45)
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which corresponds to equation (9). To show that Σ ∈ [0, 1], write

Σ = −
ˆ σ1

σ0

ˆ n1

n0

(σ − 1)(γ(n, σ)− 1)h(n, σ)dndσ = 1−
ˆ σ1

σ0

ˆ n1

n0

σγ(n, σ)h(n, σ)dndσ. (46)

Given that σ ≥ 0 and γ(n, σ) ≥ 0, it follows that Σ ≤ 1. Next, write the covariance as

Σ =

ˆ σ1

σ0

ˆ n1

n0

(1− σ)γ(n, σ)h(n, σ)dndσ =

ˆ σ1

σ0

(1− σ)

ˆ n1

n0

γ(n, σ)h(n, σ)dndσ

=

ˆ σ1

σ0

(1− σ)

(´ n1

n0
γ(n, σ)h(n, σ)dn´ n1

n0
h(n, σ)dn

)
︸ ︷︷ ︸

= E[γ(n,σ)|σ]

(ˆ n1

n0

h(n, σ)dn

)
︸ ︷︷ ︸

= ĥ(σ)

dσ. (47)

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

Σ =

ˆ σ1

σ0

(1− σ)E[γ(n, σ)|σ]ĥ(σ)dσ ≥
ˆ σ1

σ0

(1− σ)ĥ(σ)dσ = 0. (48)

II 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 l(n), the labor market payoff υ(n)

and the profits π(n) firms make from hiring a worker with ability n. To derive the resource

constraint in terms of the allocation variables, substitute T (z(n)) = z(n) − υ(n) − φ(l(n)) =

nl(n)−π(n)−υ(n)−φ(l(n)) in the government’s budget constraint (10) and rearrange to find

ˆ n1

n0

nl(n)f(n)dn =

ˆ n1

n0

[
υ(n) + φ(l(n)) + (1− τ)π(n)

]
f(n)dn+G. (49)

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 υ(n) = z(n) −
T (z(n))− φ(l(n)) with respect to ability to find

υ′(n) = (1− T ′(z(n)))z′(n)− φ′(l(n))l′(n). (50)

Next, use the first-order condition from the profit maximization problem (4) and the rela-

tionship π(n) = nl(n)− z(n). Condition (50) can then be written as

υ′(n) =
φ′(l(n))

n

[
l(n)− π′(n)

]
. (51)

This condition differs from the incentive constraint in the Mirrlees (1971) problem through

the occurrence of the term π′(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.
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To derive the second incentive constraint, differentiate the condition for profits (7) with

respect to ability to find

π′(n) = µ(n)l(n) +
µ′(n)

µ(n)
π(n). (52)

Intuitively, profits increase more rapidly in ability the higher is monopsony power and labor

effort. Profits increase less quickly in ability if individuals with higher ability suffer less from

monopsony (i.e., if µ′(n) < 0). Combining equations (51) and (52) gives

υ′(n) =
φ′(l(n))

n

[
(1− µ(n))l(n)− µ′(n)

µ(n)
π(n)

]
. (53)

As stated in the main text, I assume µ′(n) is bounded from above in such a way that the labor

market payoff is weakly increasing in ability: υ′(n) ≥ 0.46 The labor market payoff does not

vary with ability if firms have full monopsony power (i.e., if µ(n) = 1 for all n). In that case,

all individuals are put on their identical participation constraint and hence, υ′(n) = 0.

The government’s problem consists of choosing the allocation variables υ(n), π(n) and

l(n) at each ability level n to maximize welfare (9), subject to the resource constraint (49) and

the incentive constraints (52) – (53). As it turns out, it is important to take the non-negativity

constraint l(n) ≥ 0 explicitly into account.47 The final restriction we need to impose is that

the profits from hiring the least productive workers are non-negative: π(n0) ≥ 0. This con-

dition guarantees that firms are willing to hire individuals of all ability levels.48 It is shown

in Appendix V that this constraint is always binding, which ex post validates the assumption

that π(n0) = 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

υ(n) and π(n) are the state variables and l(n) is the control variable. The corresponding La-

grangian and first-order conditions can be found in Appendix IV.

To make sure that the optimal allocation (as implicitly characterized in Appendix IV) can

be decentralized using a tax on profits τ and a non-linear tax on labor income T (z(n)), I as-

sume that earnings z(n) = nl(n)− π(n) are increasing in ability whenever the non-negativity

constraint on labor effort is not binding: z′(n) > 0 if l(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 III for details.

46From equation (53), it follows that this is the case if µ′(n) ≤ µ(n)(1− µ(n))l(n)/π(n) provided π(n) > 0. This
condition always holds if monopsony power does not vary with ability.

47To ensure consumption is non-negative, one could also include the constraint υ(n) + φ(l(n)) ≥ 0 for all n. I
assume the revenue requirement G and preferences for redistribution are such that this constraint never binds.

48To see why, note that the general solution to the differential equation (52) is

π(n) = µ(n)

[
π(n0)

µ(n0)
+

ˆ n

n0

l(m)dm

]
,

which simplifies to equation (7) if π(n0) = 0. Because labor effort is non-negative, it follows that π(n0) ≥ 0
implies π(n) ≥ 0 for all n.
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III 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 l = l̂(z, υ(n)), where υ(n) = υ(n) for all n. The profit

maximization problem is

max
z≥0

nl̂(z, υ(n))− z. (54)

By the implicit function theorem, l̂z = (1 − T ′)/φ′, where I ignore function arguments to

simplify notation. At an interior solution, the first-order condition is given by

n(1− T ′(z))
φ′(l̂(z, υ(n)))

− 1 = 0. (55)

The second-order condition is strictly satisfied if the left-hand side of equation (55) is strictly

decreasing in earnings z. The latter is true if and only if

−φ′′(l)− n2T ′′(z) < 0, (56)

where I used the first-order condition (55) and substituted out for l̂(z, υ(n)) = l. Because φ(·)
is strictly convex, condition (56) is satisfied as long as the tax function is not too concave.

To determine how earnings z vary with ability, rewrite equation (55) and define

L(z, n) ≡ n(1− T ′(z))− φ′(l̂(z, υ(n))) = 0. (57)

Next, apply the implicit function theorem and use the first-order condition (55) and the prop-

erty l̂υ = −1/φ′ to find

z′(n) = −Ln(z, n)

Lz(z, n)
=
φ′(l) + φ′′(l)

φ′(l) nυ
′(n)

φ′′(l) + n2T ′′(z)
. (58)

From the incentive constraint (53), υ′(n) ≥ 0 as long as monopsony power is not too quickly

increasing in ability (which is assumed throughout). The numerator in (58) is therefore un-

ambiguously positive. Hence, z′(n) > 0 if and only if the denominator is positive as well. This

is the case if and only if the second-order condition (56) is satisfied. Therefore, if the alloca-

tion satisfies the monotonicity condition z′(n) > 0, it follows that the first-order condition

for profit maximization (55) is both necessary and sufficient.
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IV Lagrangian and first-order conditions

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

max
[υ(n),π(n),l(n)]

n1
n0

W =

ˆ n1

n0

[
g(n)υ(n) + (1− Σ)(1− τ)π(n)

]
f(n)dn, (59)

s.t.
ˆ n1

n0

[
nl(n)− υ(n)− φ(l(n))− (1− τ)π(n)

]
f(n)dn = G,

∀n : υ′(n) =
φ′(l(n))

n

[
(1− µ(n))l(n)− µ′(n)

µ(n)
π(n)

]
,

∀n : π′(n) = µ(n)l(n) +
µ′(n)

µ(n)
π(n),

∀n : l(n) ≥ 0,

π(n0) ≥ 0.

The corresponding Lagrangian is given by

L = (60)ˆ n1

n0

[(
g(n)υ(n) + (1− Σ)(1− τ)π(n) + η

(
nl(n)− υ(n)− φ(l(n))− (1− τ)π(n)−G

))
f(n)

+ χ(n)
φ′(l(n))

n

(
(1− µ(n))l(n)− µ′(n)

µ(n)
π(n)

)
+ χ′(n)υ(n) + λ(n)

(
µ(n)l(n) +

µ′(n)

µ(n)
π(n)

)
+ λ′(n)π(n) + ψ(n)l(n)

]
dn+ χ(n0)υ(n0)− χ(n1)υ(n1) + λ(n0)π(n0)− λ(n1)π(n1) + ξπ(n0).

Suppressing the function argument of φ′(·) and φ′′(·) to simplify notation, the first-order con-

ditions are given by

υ(n) : (g(n)− η) f(n) + χ′(n) = 0, (61)

π(n) : (1− τ)(1− Σ− η)f(n)− µ′(n)

µ(n)

(
χ(n)

φ′

n
− λ(n)

)
+ λ′(n) = 0, (62)

l(n) : η
(
n− φ′

)
f(n) +

χ(n)

n

(
(1− µ(n))(φ′ + φ′′l(n))− φ′′µ

′(n)

µ(n)
π(n)

)
(63)

+ λ(n)µ(n) + ψ(n) = 0,

χ(n) :
φ′

n

(
(1− µ(n))l(n)− µ′(n)

µ(n)
π(n)

)
− υ′(n) = 0, (64)

λ(n) : µ(n)l(n) +
µ′(n)

µ(n)
π(n)− π′(n) = 0, (65)

η :

ˆ n1

n0

(nl(n)− υ(n)− φ(l(n))− (1− τ)π(n)−G)f(n)dn = 0, (66)

υ(n0) : χ(n0) = 0, (67)

υ(n1) : − χ(n1) = 0, (68)

π(n0) : λ(n0) + ξ = 0, (69)

π(n1) : − λ(n1) = 0, (70)
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ψ(n) : ψ(n)l(n) = 0, ψ(n) ≥ 0 and l(n) ≥ 0, (71)

ξ : ξπ(n0) = 0, ξ ≥ 0 and π(n0) ≥ 0. (72)

I assume the second-order conditions for the welfare maximization problem are satisfied and

that earnings z(n) = nl(n)− π(n) satisfy the monotonicity condition z′(n) > 0 if l(n) > 0.

V Derivation of the optimal marginal tax rate

This Appendix derives the optimal marginal tax rate in the general case where monopsony

power µ(n) varies with ability. To that end, it is useful to first derive an expression for the

multipliers χ(n) and λ(n). Combining equations (61) and (68) gives

χ(n) = χ(n1)−
ˆ n1

n
χ′(m)dm = −

ˆ n1

n
(η − g(m)) f(m)dm. (73)

Evaluate equation (73) at n = n0 and use the transversality condition (67) and the normal-

ization
´ n1

n0
g(n)f(n)dn = 1 to find

ˆ n1

n0

(η − g(n)) f(n)dn = η − 1 = 0. (74)

This is a standard result in optimal tax theory. When the tax system is optimized, the marginal

cost of public funds equals one: see Jacobs (2018). Next, define by

ḡ(n) =

´ n1

n g(m)f(m)dm

1− F (n)
(75)

the average welfare weight of individuals with ability at least equal to n, so that χ(n) = −(1−
ḡ(n))(1−F (n)). Because ḡ(n0) = 1 and g(n) is non-increasing in ability it follows that ḡ(n) ≤ 1

and hence, χ(n) ≤ 0. To derive an expression for λ(n), rewrite equation (62):

λ′(n) +
µ′(n)

µ(n)
λ(n) = (1− τ)Σf(n)− µ′(n)

µ(n)

φ′(l(n))

n

ˆ n1

n
(1− g(m))f(m)dm, (76)

where I used equation (73) to substitute out for χ(n). Equation (76) is a linear differential

equation in λ(n). Using the transversality condition (70), the solution is

λ(n) = − µ̄(n)

µ(n)
(1− τ)Σ(1− F (n)) +

ˆ n1

n

µ′(m)

µ(n)

φ′(l(m))

m

ˆ n1

m
(1− g(s))f(s)dsdm, (77)

where µ̄(n) is the average monopsony power of individuals with ability at least equal to n. To

sign λ(n), note that φ′ ≥ 0. If monopsony power is not too quickly increasing in ability (as

assumed throughout), λ(n) ≤ 0. Equations (69) and (72) then imply ξ ≥ 0. The assumption

that firms do not earn profits from hiring the least productive workers (i.e., π(n0) = 0) is

therefore without loss of generality.

To derive an expression for the marginal tax rate, consider the first-order condition for

labor effort (63). Because φ′ = 0 and π(n) = 0 if l(n) = 0, the non-negativity constraint on
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labor effort is binding (i.e., ψ(n) > 0) if

nf(n)− µ̄(n)(1− τ)Σ(1− F (n)) +

ˆ n1

n
µ′(m)

φ′(l(m))

m

ˆ n1

m
(1− g(s))f(s)dsdm < 0, (78)

where I imposed η = 1 and substituted out for λ(n) using equation (77). The latter is true if

the local Pareto parameter

a(n) =
nf(n)

1− F (n)
< µ̄(n)(1− τ)Σ−

´ n1

n µ′(m)φ
′(l(m))
m

´ n1

m (1− g(s))f(s)dsdm

1− F (n)
. (79)

Hence, at ability levels where condition (79) holds, optimal labor effort and earnings are zero:

l(n) = 0 and z(n) = nl(n) − π(n) = 0. If monopsony power does not vary with ability (i.e., if

µ(n) = µ), the right-hand side simplifies to µ(1 − τ)Σ. At ability levels where condition (79)

does not hold, labor effort and earnings are positive. Substituting ψ(n) = 0, η = 1 and the

first-order condition for profit maximization n(1− T ′) = φ′ in equation (63) gives

T ′(z(n))nf(n) = −χ(n)

n

(
(1− µ(n))(φ′ + φ′′l(n))− φ′′µ

′(n)

µ(n)
π(n)

)
− µ(n)λ(n). (80)

Substituting χ(n) and λ(n) from equations (73) and (77), equation (80) can be written as

T ′(z(n))nf(n) = (1− ḡ(n))(1− F (n))
φ′

n

[
(1− µ(n))

(
1 +

φ′′l(n)

φ′

)
− π(n)

φ′′

φ′
µ′(n)

µ(n)

]

+ µ̄(n)(1− τ)Σ(1− F (n))−
ˆ n1

n
µ′(m)

φ′(l(m))

m

(ˆ n1

m
(1− g(s))f(s)ds

)
dm. (81)

Next, use the condition n(1 − T ′) = φ′ and denote by ε(n) = φ′

φ′′l(n) the elasticity of labor

supply. Upon dividing equation (81) by nf(n) and rearranging, we obtain equation (19) from

Proposition 4:

T ′(z(n)) =
1− F (n)

nf(n)

[
µ̄(n)(1− τ)Σ + (1− µ(n))(1− T ′(z(n)))(1 + 1/ε(n))(1− ḡ(n)) (82)

− µ′(n)π(n)(1− T ′(z(n)))(1− ḡ(n))

µ(n)ε(n)l(n)
−
´ n1

n µ′(m)(1− T ′(z(m)))
(´ n1

m (1− g(s))f(s)ds
)
dm

1− F (n)

]
.

If monopsony power does not vary with ability (i.e., µ′(n) = 0), the last two terms cancel.

Substituting µ(n) = µ̄(n) = µ gives equation (11) from Proposition 1.

From equation (82) it follows immediately that the optimal marginal tax rate is zero at the

top: T ′(z(n1)) = 0. To show that the optimal marginal tax rate is generally positive, note that

monopsony power is not too quickly increasing in ability (as assumed throughout): µ′(n) is

bounded from above. Moreover, ḡ(n) ≤ 1 and from the profit-maximization condition (4) it

follows that the marginal tax rate cannot exceed one at an interior solution. It follows that

the optimal marginal tax rate is generally positive.
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VI Impact of monopsony power on optimal marginal tax rates

To derive an expression for the optimal marginal tax rate if monopsony power does not vary

with ability and the utility function is iso-elastic (i.e., φ(l) = l1+1/ε/(1 + 1/ε)), substitute

ε(n) = ε in equation (11) and use the definition of a(n). Rearranging gives the result from

Corollary 1:

T ′(z(n)) =
µ(1− τ)Σ + (1− µ)(1 + 1/ε)(1− ḡ(n))

a(n) + (1− µ)(1 + 1/ε)(1− ḡ(n))
. (83)

This is a closed-form solution for the optimal marginal tax rate. To determine how the latter

varies with monopsony power, differentiate equation (83) with respect to µ to find

∂T ′(z(n))

∂µ
=
a(n)((1− τ)Σ− (1 + 1/ε)(1− ḡ(n))) + (1− τ)Σ(1 + 1/ε)(1− ḡ(n))

(a(n) + (1− µ)(1 + 1/ε)(1− ḡ(n)))2
. (84)

Equation (84) is positive if and only if the numerator is positive. Because ḡ(n0) = 1, this is

always the case at the bottom of the income distribution if (1 − τ)Σ > 0. At higher ability

levels, the impact of monposony power on optimal tax rates is generally ambiguous. To see

why, note that ḡ(n) < 1 for all n > n0 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 (84) by a(n)(1− τ)Σ(1− ḡ(n)) > 0. The resulting expression is positive if and only if

((1− τ)Σ))−1 < ((1 + 1/ε)(1− ḡ(n)))−1 + a(n)−1. (85)

VII Welfare effect of raising monopsony power

This Appendix analyzes the welfare effect of a proportional increase in monopsony power by

α percent, starting from a situation where monopsony power might vary with ability. Hence,

after the increase monopsony power is µ̂(n) = µ(n)(1 + α). Welfare is then given by

L (α) =

ˆ n1

n0

[(
(g(n)− η)υ(n) + (1− Σ− η)(1− τ)π(n) + η(nl(n)− φ(l(n))−G)

)
f(n)

+ χ′(n)υ(n) + χ(n)
φ′(l(n))

n

(
(1− µ(n)(1 + α))l(n)− µ′(n)

µ(n)
π(n)

)
+ λ′(n)π(n)

+ λ(n)

(
µ(n)(1 + α)l(n) +

µ′(n)

µ(n)
π(n)

)
+ ψ(n)l(n)

]
dn+ χ(n0)υ(n0)− χ(n1)υ(n1)

+ λ(n0)π(n0)− λ(n1)π(n1) + ξπ(n0), (86)

which is the optimized Lagrangian (60) evaluated at µ̂(n) = µ(n)(1 + α). Here I used the fact

that the increase in monopsony power is proportional, which implies

µ̂′(n)

µ̂(n)
=
µ′(n)(1 + α)

µ(n)(1 + α)
=
µ′(n)

µ(n)
. (87)
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By the envelope theorem, the welfare effect is

∂W(α)

∂α
=
∂L (α)

∂α
=

ˆ n1

n0

(
−χ(n)

φ′

n
+ λ(n)

)
µ(n)l(n)dn. (88)

Next, use equations (73) and (77) to substitute out for χ(n) and λ(n). This leads to

∂W(α)

∂α
=

ˆ n1

n0

[
φ′(l(n))

n

ˆ n1

n
(1− g(m))f(m)dm− (1− τ)Σ

ˆ n1

n

µ(m)

µ(n)
f(m)dm

+

ˆ n1

n

µ′(m)

µ(n)

φ′(l(m))

m

(ˆ n1

m
(1− g(s))f(s)ds

)
dm

]
µ(n)l(n)dn, (89)

which coincides with equation (20) from Proposition 4 after imposing n(1− T ′) = φ′.

The above expression simplifies considerably if monopsony power does not vary with

ability. The term in the second line of equation (89) cancels. Substituting µ(n) = µ gives

∂W(α)

∂α
= (90)

ˆ n1

n0

[
µ

1− µ
(1− µ)

φ′(l(n))l(n)

n︸ ︷︷ ︸
= υ′(n)

ˆ n1

n
(1− g(m))f(m)dm− (1− τ)Σ µl(n)︸ ︷︷ ︸

= π′(n)

ˆ n1

n
f(m)dm

]
dn.

Apply integration by parts with boundary conditions ḡ(n0) = 1 and π(n0) = 0:

∂W(α)

∂α
=

ˆ n1

n0

[
µ

1− µ
(1− g(n))υ(n)− (1− τ)Σπ(n)

]
f(n)dn. (91)

The latter can be simplified further after defining

Συ = −Cov[υ,γ] ≥ 0, (92)

Σk = −Cov[σ(1− τ)π̄,γ] = Σ(1− τ)π̄ ≥ 0. (93)

The first measures the negative covariance between labor market payoffs υ(n) and welfare

weights γ(n, σ). The second measures the negative covariance between welfare weights and

capital income σ(1 − τ)π̄. It is proportional to the covariance between shareholdings and

welfare weights introduced before. Substituting these terms in equation (91) gives

∂W(α)

∂α
=

µ

1− µ
Συ − Σk. (94)

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)

µΣυ > (1− µ)Σk. (95)

A closed-form expression for the welfare impact of monopsony power

As stated in the main text, it is possible to derive an expression for the welfare effect of raising

monopsony power in terms of exogenous variables if the utility function is iso-elastic: φ(l) =
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l1+1/ε/(1 + 1/ε). To see this, recall that Corollary 1 gives a closed-form expression for the

marginal tax rate:

T ′(z(n)) =
µ(1− τ)Σ + (1− µ)(1 + 1/ε)(1− ḡ(n))

a(n) + (1− µ)(1 + 1/ε)(1− ḡ(n))
, (96)

provided a(n) ≥ µ(1− τ)Σ. Labor effort can then be determined from equation (4):

l(n) = nε
(

a(n)− µ(1− τ)Σ

a(n) + (1− µ)(1 + 1/ε)(1− ḡ(n))

)ε
(97)

and l(n) = 0 if a(n) < µ(1 − τ)Σ. Denote by n′ ≥ n0 the highest ability level where the non-

negativity constraint on labor effort l(n) ≥ 0 binds. Substituting the above in equation (89)

and setting µ(n) = µ and hence, µ′(n) = 0 gives

∂W(α)

∂α
=

ˆ n1

n′
µ

[(
a(n)− µ(1− τ)Σ

a(n) + (1− µ)(1 + 1/ε)(1− ḡ(n))

)
(1− ḡ(n))− (1− τ)Σ

]

× (1− F (n))nε
(

a(n)− µ(1− τ)Σ

a(n) + (1− µ)(1 + 1/ε)(1− ḡ(n))

)ε
dn, (98)

which is expressed solely in terms of exogenous variables.

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

Συ =

ˆ n1

n0

(1− g(n))υ(n)f(n)dn =

ˆ n1

n0

(1− g(n))(z(n)− T (z(n))− φ(l(n)))f(n)dn

=

ˆ n1

n0

(1− g(n))(z(n)− T (z(n)))f(n)dn−
ˆ n1

n0

(1− g(n))φ(l(n))f(n)dn

= −Cov[z − T (z),γ]−
ˆ n1

n0

(1− g(n))φ(l(n))f(n)dn

= Σ` −
ˆ n1

n0

(1− g(n))φ(l(n))f(n)dn. (99)

Because g(n) is weakly decreasing in ability and averages to one, the second term on the last

line of equation (99) is non-negative if labor effort is weakly increasing in ability. Therefore,

Σ` ≥ Συ if l′(n) ≥ 0. In that case, an increase in monopsony power raises welfare only if

µΣ` > (1− µ)Σk. (100)

Unlike equation (95), this condition is necessary but not sufficient.
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VIII Optimal degree of monopsony power

Suppose monopsony power does not vary with ability: µ(n) = µ for all n. Then, the welfare

impact of raising monopsony power is (see equation (88)):

∂W(µ)

∂µ
=

ˆ n1

n0

(
−χ(n)

φ′(l(n))

n
+ λ(n)

)
l(n)dn. (101)

The solutions for χ(n) and λ(n) do not depend on the degree of monopsony power and are

given by (cf. equations (73) and (77)):

χ(n) = −(1− ḡ(n))(1− F (n)), λ(n) = −(1− τ)Σ(1− F (n)). (102)

The solution for l(n), in turn, is determined implicitly by the first-order condition (63):

Γ(l(n), µ) = (n− φ′(l(n)))f(n) + (1− µ)
χ(n)

n
(φ′(l(n)) + φ′′(l(n))l(n)) + µλ(n) = 0 (103)

or l(n) = 0 ifψ(n) > 0, where I imposed µ(n) = µ, µ′(n) = 0 and used η = 1. After substituting

the solution for χ(n) and λ(n), this equation pins down optimal labor effort as a function of

exogenous variables only.

To determine if the welfare function is concave or convex in the degree of monopsony

power, differentiate equation (101) again with respect to µ:

∂2W(µ)

∂µ2
=

ˆ n1

n0

∂l(n)

∂µ

[
−χ(n)

n
(φ′(l(n)) + φ′′(l(n))l(n)) + λ(n)

]
dn. (104)

The impact of monopsony power on labor effort ∂l(n)/∂µ, in turn, can be found by applying

the implicit function theorem on equation (103):

∂l(n)

∂µ
= − ∂Γ(l(n), µ)/∂µ

∂Γ(l(n), µ)/∂l(n)
. (105)

Because the solution for labor effort l(n) maximizes the Lagrangian (60), it must be that Γ(·)
is decreasing in labor effort: ∂Γ(l(n), µ)/∂l(n) < 0. Therefore, ∂l(n)/∂µ > 0 if and only if

∂Γ(l(n), µ)/∂µ > 0, i.e., if and only if

∂Γ(l(n), µ)

∂µ
= −χ(n)

n
(φ′(l(n)) + φ′′(l(n))l(n)) + λ(n) > 0. (106)

The right-hand side is exactly the term that is multiplied by ∂l(n)/∂µ below the integral sign

in equation (104). It follows that the welfare function is convex:

∂2W(µ)

∂µ2
=

ˆ n1

n0

−1

∂Γ(l(n), µ)/∂l(n)

[
−χ(n)

n
(φ′(l(n)) + φ′′(l(n))l(n)) + λ(n)

]2

dn ≥ 0. (107)

Because the welfare functionW(µ) is convex in µ, the degree of monopsony power that

maximizes social welfare is either µ∗ = 0 (perfect competition) or µ∗ = 1 (full monopsony
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power). To determine which of these is optimal, compute the welfare difference

∆W =W(1)−W(0) =

ˆ 1

0
W ′(µ)dµ. (108)

The marginal welfare impact of raising monopsony power W ′(µ) can be obtained directly

from the relationship ∂W/∂α = (∂W/∂µ)× µ, where ∂W/∂α follows from equation (94):

W ′(µ) =
1

µ

[
µ

1− µ
Συ − Σk

]
. (109)

As a last step, combine equations (108) and (109) and use the property d logµ = dµ/µ. Full

monopsony power is optimal if and only if ∆W > 0, i.e., if and only if

ˆ 1

0

[
µ

1− µ
Συ − Σk

]
d logµ > 0. (110)

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 II. The government chooses l(n), υ(n) and π(n) for all n to maximize social welfare

subject to resource and incentive constraints. The main differences are that the government

also chooses a uniform benefit b paid to non-participants and it has to take into account that

changes in the participation threshold ϕ(n) = υ(n)− b induce labor supply responses on the

extensive margin, cf. equation (21).

To derive the welfare function, denote by H(n, σ, ϕ) the joint distribution of types with

density h(n, σ, ϕ) and let γ(n, σ, ϕ) ≥ 0 denote the welfare weight the government attaches to

an individual of type (n, σ, ϕ). The average welfare weight is normalized to one. The welfare

function can be derived using similar steps as in Appendix I:

W =

ˆ n1

n0

ˆ σ1

σ0

ˆ ϕ1

ϕ0

γ(n, σ, ϕ)U(n, σ, ϕ)h(n, σ, ϕ)dϕdσdn

=

ˆ n1

n0

ˆ σ1

σ0

ˆ ϕ1

ϕ0

γ(n, σ, ϕ)

[
max{υ(n)− ϕ, b}+ σ(1− τ)π̄

]
h(n, σ, ϕ)dϕdσdn

=

ˆ n1

n0

ˆ σ1

σ0

[ˆ ϕ(n)

ϕ0

γ(n, σ, ϕ)(υ(n)− ϕ)h(n, σ, ϕ)dϕ+

ˆ ϕ1

ϕ(n)
γ(n, σ, ϕ)bh(n, σ, ϕ)dϕ

]
dσdn

+ (1− τ)π̄

ˆ n1

n0

ˆ σ1

σ0

ˆ ϕ1

ϕ0

γ(n, σ, ϕ)σh(n, σ, ϕ)dϕdσdn

=

ˆ n1

n0

[ˆ ϕ(n)

ϕ0

g(n, ϕ)(υ(n)− ϕ)k(n, ϕ)dϕ+

ˆ ϕ1

ϕ(n)
g(n, ϕ)bk(n, ϕ)dϕ

]
dn

+ (1− τ)

ˆ n1

n0

ˆ ϕ(n)

ϕ0

π(n)k(n, ϕ)dϕdn

ˆ n1

n0

ˆ σ1

σ0

ˆ ϕ1

ϕ0

γ(n, σ, ϕ)σh(n, σ, ϕ)dϕdσdn

=

ˆ n1

n0

ˆ ϕ(n)

ϕ0

[
g(n, ϕ)(υ(n)− ϕ) + (1− τ)(1− Σ)π(n)

]
k(n, ϕ)dϕdn
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+

ˆ n1

n0

ˆ ϕ1

ϕ(n)
g(n, ϕ)bk(n, ϕ)dϕdn. (111)

As before, Σ is the negative covariance between shareholdings and welfare weights. In addi-

tion, g(n, ϕ) and k(n, ϕ) denote the welfare weight and density of individuals with ability n

and participation costs ϕ, averaged over shareholdings σ:

g(n, ϕ) =

´ σ1
σ0
γ(n, σ, ϕ)h(n, σ, ϕ)dσ´ σ1
σ0
h(n, σ, ϕ)dσ

, k(n, ϕ) =

ˆ σ1

σ0

h(n, σ, ϕ)dσ. (112)

To derive the aggregate resource constraint, note that an individual with ability n partici-

pates if and only if her participation costs ϕ ≤ ϕ(n) = υ(n) − b. Therefore, the government’s

budget constraint is

ˆ n1

n0

ˆ ϕ(n)

ϕ0

(
T (z(n)) + τπ(n)

)
k(n, ϕ)dϕdn =

ˆ n1

n0

ˆ ϕ1

ϕ(n)
bk(n, ϕ)dϕdn+G. (113)

In words, the government collects income taxes T (z(n)) and profit taxes τ to finance a benefit

b for non-participants and an exogenous revenue requirement G. To write the final result in

terms of the allocation variables, substitute out for labor income taxes T (z(n)) = nl(n) −
π(n)− υ(n)− φ(l(n)):

ˆ n1

n0

ˆ ϕ(n)

ϕ0

(
nl(n)− υ(n)− φ(l(n))− (1− τ)π(n)

)
k(n, ϕ)dϕdn

=

ˆ n1

n0

ˆ ϕ1

ϕ(n)
bk(n, ϕ)dϕdn+G. (114)

Using the definition for the participation rate (22), the final equation can be written as

ˆ n1

n0

[
p(ϕ(n))(nl(n)− υ(n)− φ(l(n))− (1− τ)π(n))− (1− p(ϕ(n)))b

]
f(n)dn = G. (115)

where f(n) is the density associated with the marginal distribution F (n) of ability:

f(n) =

ˆ ϕ1

ϕ0

k(n, ϕ)dϕ. (116)

The incentive constraints are the same as before and given by equations (52)–(53). This

is because firms cannot observe participation costs. Hence, as in the model without a par-

ticipation margin, equilibrium labor effort l(n), earnings z(n) and profits π(n) can again be

found by solving equations (4) and (7) together with the relationship π(n) = nl(n)− z(n). As

a result, the incentive constraints are unaffected.

The government chooses l(n), υ(n) and π(n) for all n and a benefit b to maximize social

welfare (111) subject to the resource constraint (114), incentive constraints (52)–(53) and the

requirements π(n0) ≥ 0 and l(n) ≥ 0 for all n. The corresponding Lagrangian is

L =

ˆ n1

n0

[ˆ υ(n)−b

ϕ0

(
g(n, ϕ)(b+ (υ(n)− b)− ϕ) + (1− τ)(1− Σ)π(n) (117)
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+ η

[
nl(n)− (υ(n)− b)− b− φ(l(n))− (1− τ)π(n)−G

])
k(n, ϕ)dϕ

+

ˆ ϕ1

υ(n)−b

(
g(n, ϕ)b− η

(
b+G

))
k(n, ϕ)dϕ

+ χ(n)
φ′(l(n))

n

[
(1− µ(n))l(n)− µ′(n)

µ(n)
π(n)

]
+ χ′(n)(b+ (υ(n)− b))

+ λ(n)

[
µ(n)l(n) +

µ′(n)

µ(n)
π(n)

]
+ λ′(n)π(n) + ψ(n)l(n)

]
dn

+ χ(n0)(b+ (υ(n0)− b))− χ(n1)(b+ (υ(n1)− b)) + λ(n0)π(n0)− λ(n1)π(n1) + ξπ(n0),

where I substituted out for ϕ(n) = υ(n)− b and wrote υ(n) = (υ(n)− b) + b to make it easier

to differentiate with respect to b and υ(n)− b directly (instead of b and υ(n)).

Derivation of equation (23)

The first-order conditions are very similar to those in Appendix IV. Here I only state the ones

that are new or different. The first-order condition with respect to the benefit b is

ˆ n1

n0

ˆ ϕ1

ϕ0

(g(n, ϕ)− η)k(n, ϕ)dϕdn+

ˆ n1

n0

χ′(n)dn+ χ(n0)− χ(n1) = 0. (118)

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 η = 1, as before. The first-order

condition with respect to η gives the aggregate resource constraint (115):

ˆ n1

n0

[
p(nl(n)− υ(n)− φ(l(n))− (1− τ)π(n))− (1− p)b−G

]
f(n)dn = 0. (119)

Here and in the remainder, the function argument of p(ϕ(n)) is suppressed to save on nota-

tion. The first-order conditions with respect to profits π(n) and labor effort l(n) are

π(n) : p(1− τ)(1− Σ− η)f(n)− µ′(n)

µ(n)

(
χ(n)

φ′

n
− λ(n)

)
+ λ′(n) = 0, (120)

l(n) : pη
(
n− φ′

)
f(n) +

χ(n)

n

(
(1− µ(n))(φ′ + φ′′l(n))− φ′′µ

′(n)

µ(n)
π(n)

)
+ λ(n)µ(n) + ψ(n) = 0. (121)

These equations differ from the ones in Appendix IV only through the multiplication of the

first term on the left-hand side by the participation rate p(ϕ(n)).

The most significant difference compared to the model without a participation margin is

in the first-order condition with respect to υ(n) (or, equivalently, υ(n)− b):

p

[
gp(n)− η +

p′

p

(
(1− τ)(1− Σ)π(n) + η(nl(n)− υ(n)− φ(l(n)) + b− (1− τ)π(n))

)]
f(n)

+ χ′(n) = 0. (122)

Here, p′ = p′(ϕ(n)) captures the increase in the participation rate if the participation thresh-
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old ϕ(n) = υ(n) − b increases. Moreover, gp(n) is the average welfare weight of individuals

with ability n who are employed, i.e., for whom ϕ ≤ υ(n)− b:

gp(n) =

´ υ(n)−b
ϕ0

g(n, ϕ)k(n, ϕ)dϕ´ υ(n)−b
ϕ0

k(n, ϕ)dϕ
. (123)

The first-order condition with respect to labor effort (121) can be used to derive an ex-

pression for the optimal marginal tax rate T ′(z(n)). If the non-negativity constraint on labor

effort is not binding (i.e., ψ(n) = 0), the latter can be written as

pT ′(z(n))nf(n) = −χ(n)

n

(
(1− µ(n))(φ′ + φ′′l(n))− φ′′µ

′(n)

µ(n)
π(n)

)
− µ(n)λ(n). (124)

where I substituted out for η = 1 and used n(1−T ′(z(n))) = φ′(l(n)). The expression for χ(n)

can be obtained as follows. Substitute η = 1 and T (z(n)) = nl(n) − π(n) − υ(n) − φ(l(n)) in

equation (122) and use the transversality condition χ(n1) = 0:

χ(n) = −
ˆ n1

n
p

[
1− gp(m)− p′

p

(
T (z(m)) + b+ (1− (1− τ)Σ)π(m)

)]
f(m)dm. (125)

To derive an expression for λ(n), substitute η = 1 in equation (120) and rearrange to find the

following linear differential equation in λ(n):

λ′(n) +
µ′(n)

µ(n)
λ(n) = p(1− τ)Σf(n) +

µ′(n)

µ(n)

φ′

n
χ(n). (126)

Using the transversality condition λ(n1) = 0, the solution is

λ(n) = −
ˆ n1

n

[
(1− τ)Σp

µ(m)

µ(n)
f(m) +

µ′(m)

µ(n)

φ′

m
χ(m)

]
dm (127)

= −(1− τ)Σ

ˆ n1

n
p
µ(m)

µ(n)
f(m)dm

+

ˆ n1

n

µ′(m)

µ(n)

φ′

m

[ˆ n1

m
p

[
1− gp(s)−

p′

p

(
T (z(s)) + b+ (1− (1− τ)Σ)π(s)

)]
f(s)ds

]
dm.

Substituting the solutions for χ(n) and λ(n) in equation (124) gives, after rearranging,

pT ′(z(n))nf(n) = (1− τ)Σ

ˆ n1

n
pµ(m)f(m)dm+ (1− µ(n))(1− T ′(z(n)))(1 + 1/ε(n)) (128)

×
ˆ n1

n
p

[
1− gp(m)− p′

p

(
T (z(m)) + b+ (1− (1− τ)Σ)π(m)

)]
f(m)dm

− µ′(n)π(n)φ′

µ(n)ε(n)l(n)n

ˆ n1

n
p

[
1− gp(m)− p′

p

(
T (z(m)) + b+ (1− (1− τ)Σ)π(m)

)]
f(m)dm

−
ˆ n1

n
µ′(m)

φ′

m

[ˆ n1

m
p

[
1− gp(s)−

p′

p

(
T (z(s)) + b+ (1− (1− τ)Σ)π(s)

)]
f(s)ds

]
dm.

If monopsony power does not vary with ability (i.e. µ(n) = µ), this condition simplifies to

p(ϕ(n))T ′(z(n))nf(n) = (129)
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µ(1− τ)Σ

ˆ n1

n
p(ϕ(m))f(m)dm+ (1− µ)(1− T ′(z(n)))(1 + 1/ε(n))

×
ˆ n1

n
p(ϕ(m))

[
1− gp(m)− p′(ϕ(m))

p(ϕ(m))

(
T (z(m)) + b+ (1− (1− τ)Σ)π(m)

)]
f(m)dm.

As a final step, denote by Fp(n) = 1 −
´ n1

n p(ϕ(m))f(m)dm gp(n) the distribution of em-

ployed individuals with density fp(n) = p(ϕ(n))f(n) and by p̂(n) = p′(ϕ(n))/p(ϕ(n)) the

semi-elasticity of the participation rate with respect to the threshold ϕ(n). Substituting these

in the final equation and rearranging gives the result from Proposition 5:

T ′(z(n)) =
1− Fp(n)

nfp(n)

[
µ(1− τ)Σ + (1− µ)(1− T ′(z(n))) (1 + 1/ε(n))

× E
[
1− gp(m)− p̂(m)(T (z(m)) + b)− p̂(m)π(m)(1− (1− τ)Σ)

∣∣m ≥ n] ], (130)

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

Derivation of equation (24)

To derive the welfare impact of a proportional increase in monopsony power from µ(n) to

µ(n)(1 + α), modify the Lagrangian (117) to

L (α) =

ˆ n1

n0

[ˆ υ(n)−b

ϕ0

(
g(n, ϕ)(b+ (υ(n)− b)− ϕ) + (1− τ)(1− Σ)π(n) (131)

+ η

[
nl(n)− (υ(n)− b)− b− φ(l(n))− (1− τ)π(n)−G

])
k(n, ϕ)dϕ

+

ˆ ϕ1

υ(n)−b

(
g(n, ϕ)b− η

(
b+G

))
k(n, ϕ)dϕ

+ χ(n)
φ′(l(n))

n

[
(1− µ(n)(1 + α))l(n)− µ′(n)

µ(n)
π(n)

]
+ χ′(n)(b+ (υ(n)− b))

+ λ(n)

[
µ(n)(1 + α)l(n) +

µ′(n)

µ(n)
π(n)

]
+ λ′(n)π(n) + ψ(n)l(n)

]
dn

+ χ(n0)(b+ (υ(n0)− b))− χ(n1)(b+ (υ(n1)− b)) + λ(n0)π(n0)− λ(n1)π(n1) + ξπ(n0).

By the envelope theorem,

∂W(α)

∂α
=
∂L (α)

∂α
=

ˆ n1

n0

(
−χ(n)

φ′

n
+ λ(n)

)
µ(n)l(n)dn. (132)

Substituting in the solution for χ(n) and λ(n) from equations (125) and (127):

∂W(α)

∂α
=

ˆ n1

n0

µ(n)l(n)

[
− (1− τ)Σ

ˆ n1

n
p
µ(m)

µ(n)
f(m)dm+

ˆ n1

n

µ′(m)

µ(n)

φ′

m
(133)

×
(ˆ n1

m
p

[
1− gp(s)−

p′

p

(
T (z(s)) + b+ (1− (1− τ)Σ)π(s)

)]
f(s)ds

)
dm

+
φ′

n

ˆ n1

n
p

[
1− gp(m)− p′

p

(
T (z(m)) + b+ (1− (1− τ)Σ)π(m)

)]
f(m)dm

]
dn.
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If monopsony power does not vary with ability, the final equation simplifies to

∂W(α)

∂α
=

ˆ n1

n0

µl(n)

[
− (1− τ)Σ

ˆ n1

n
p(ϕ(m))f(m)dm+

φ′(l(n))

n
(134)

×
ˆ n1

n
p(ϕ(m))

[
1− gp(m)− p′(ϕ(m))

p(ϕ(m))

(
T (z(m)) + b+ (1− (1− τ)Σ)π(m)

)]
f(m)dm

]
dn.

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

∂W(α)

∂α
=− (1− τ)Σ

ˆ n1

n0

π(n)fp(n)dn

+
µ

1− µ

ˆ n1

n0

υ(n)

[
1− gp(n)− p̂(n)

(
T (z(n)) + b+ (1− (1− τ)Σ)π(n)

)]
fp(n)dn

=− Σk − µ

1− µ

ˆ n1

n0

υ(n)p̂(n)π(n)(1− (1− τ)Σ)fp(n)dn

+
µ

1− µ

ˆ n1

n0

υ(n)

[
1− gp(n)− p̂(n)

(
T (z(n)) + b

)]
fp(n)dn, (135)

where I used the definitions fp(n) = p(ϕ(n))f(n), p̂(n) = p′(ϕ(n))/p(ϕ(n)) and Σk = Σ(1−τ)π̄.

Next, multiply the final equation by 1 − µ and set the resulting expression larger than zero.

Rearranging gives the result from Proposition 5.

Proof Proposition 6

If the government does not value redistribution, γ(n, σ, ϕ) = 1 for all (n, σ, ϕ) and hence,

gp(n) = 1 for all n and Σ = 0. Substituting this in equation (130) and rearranging gives

T ′(z(n))

1− T ′(z(n))

ε(n)

1 + ε(n)
nfp(n) = −(1− µ)

ˆ n1

n
p̂(m)

(
T (z(m)) + b+ π(m))fp(m)dm. (136)

To demonstrate that optimal marginal tax rates and the welfare impact of monopsony power

are non-positive if monopsony power does not vary with ability, all that is required is to show

χ(n) ≥ 0 for all n. To see why, note that if Σ = 0 and µ′(m) = 0 for all m, equation (127)

implies λ(n) = 0 for all n. Equations (124) and (132) then simplify to

T ′(z(n))nfp(n) = −χ(n)

n
(1− µ)(φ′(l(n)) + φ′′(l(n))l(n)), (137)

∂W
∂µ

= −
ˆ n1

n0

χ(n)
φ′(l(n))l(n)

n
dn, (138)

where ∂W/∂µ = (∂W/∂α)/µmeasures the change in welfare if monopsony power increases.

From the above relationships it follows that marginal tax rates and the welfare impact of

monopsony power are non-positive if χ(n) ≥ 0 for all n. The rest of this Appendix is devoted

to showing this is indeed the case.

The transversality conditions from the optimal tax problem with Lagrangian (117) imply

χ(n0) = χ(n1) = 0. In words, the function χ(n) starts at a value of zero at n0 and ends at a

value of zero at n1. At intermediate values, the function may be positive, zero or negative. I

now demonstrate that if µ > 0, there does not exist an interval [n′, n′′] ⊆ [n0, n1] with n′′ > n′
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where χ(n′) = χ(n′′) = 0 and χ(n) ≤ 0 for all n ∈ [n′, n′′]. If such an interval does not exist, it

must be that χ(n) ≥ 0 for all n ∈ [n0, n1] and χ(n) > 0 for all n ∈ (n0, n1), as required.

To construct a contradiction, suppose such an interval does exist. Hence, suppose there

exists an interval [n′, n′′] with n′′ > n′, such that χ(n′) = χ(n′′) = 0 and χ(n) ≤ 0 for all

n ∈ [n′, n′′]. Then, according to equation (137), T ′(z(n)) ≥ 0 and hence, n ≥ φ′(l(n)) for all

n ∈ [n′, n′′]. Furthermore, by equation (122), the function χ(n) evolves according to

χ′(n) = −p̂(n)
[
nl(n)− υ(n)− φ(l(n)) + b

]︸ ︷︷ ︸
= Ω(n)

fp(n), (139)

where I substituted gp(n) = η = 1 and Σ = 0 and used the definitions fp(n) = p(ϕ(n))f(n)

and p̂(n) = p′(ϕ(n))/p(ϕ(n)). Because p̂(n)fp(n) > 0 and χ(n′) = χ(n′′) = 0 by construction,

it must be that Ω(n) ∝ χ′(n) switches sign at least once on the interval [n′, n′′] or Ω(n) = 0

for all n ∈ [n′, n′′]. To determine how Ω(n) = nl(n) − υ(n) − φ(l(n)) + b varies with ability,

differentiate with respect to n and use the incentive constraint (53):

Ω′(n) = (n− φ′(l(n)))l′(n) + l(n)− υ′(n)

= (n− φ′(l(n)))l′(n) + l(n)− (1− µ)
φ′(l(n))l(n)

n
. (140)

Monotonicity of labor earnings z(n) = nl(n)− π(n), in turn, implies

z′(n) = l(n) + nl′(n)− π′(n) = (1− µ)l(n) + nl′(n) > 0 ⇔ l′(n) >

(
µ− 1

n

)
l(n), (141)

where I used the incentive constraint (52) to substitute out for π′(n) = µl(n). Substituting the

final result in equation (140) and using that n− φ′(l(n)) ≥ 0 if χ(n) ≤ 0,

Ω′(n) = (n− φ′(l(n)))l′(n) + l(n)− (1− µ)
φ′(l(n))l(n)

n
(142)

≥ (n− φ′(l(n)))

(
µ− 1

n

)
l(n) + l(n)− (1− µ)

φ′(l(n))l(n)

n
= µl(n) > 0,

provided µ > 0. Hence, the function Ω(n) is increasing on the interval [n′, n′′] where χ(n′) =

χ(n′′) = 0 andχ(n) ≤ 0. If, as required, Ω(n) switches sign, it must be that Ω(n′) < 0. Equation

(139) then implies χ′(n′) > 0. But because χ(n′) = 0, it must be that χ(n′ + δ) > 0 for a small,

positive number δ ∈ (0, n′′−n′). This contradicts the requirement that χ(n) ≤ 0 for all values

of n ∈ [n′, n′′]. Hence, there cannot exist an interval [n′, n′′] ⊆ [n0, n1] with n′′ > n′ where

χ(n′) = χ(n′′) = 0 and χ(n) ≤ 0 for all n ∈ [n′, n′′].

To summarize, it has been established that there does not exist a range of values where

χ(n) is zero at the end-points and χ(n) ≤ 0 in between. But the transversality conditions im-

ply that χ(n0) = χ(n1) = 0. Because the function χ(n) cannot stay on or below the horizontal

axis in the (n, χ) plane, it must be that χ(n) ≥ 0 for all n. Furthermore, if µ > 0, χ(n) > 0 for

all n ∈ (n0, n1). From equations (137) and (138) it follows that optimal marginal tax rates and

the welfare impact of monopsony power are non-positive.
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X Investment distortions from profit taxes

Characterizing equilibrium and setting up the optimal tax problem

If a firm is matched to a worker with ability n, it chooses labor effort and earnings to maxi-

mize after-tax profits, subject to the requirement that the labor market payoff υ(n) = z(n) −
T (z(n))−φ(l(n)) exceeds some ability-specific threshold υ(n). In addition, firms choose what

fraction I ∈ [0, 1] of output to invest in order to generate productivity growth ofA(I) percent.

As stated in the main text, the investment costs are not tax deductible. Ignoring the con-

straints that labor effort and earnings are non-negative, the Lagrangian associated with the

profit maximization problem is

L(n) = ((1 +A(I))nl − z)(1− τ)− Inl + κ

[
z − T (z)− φ(l)− υ(n)

]
, (143)

where κ denotes the Lagrange multiplier. The first-order condition with respect to the invest-

ment rate can directly be rearranged to find equation (27) from the main text. In addition,

combining the first-order conditions with respect to l and z gives

n(1− T ′(z(n)))

[
1 +A(I(τ))− I(τ)

1− τ

]
= φ′(l(n)), (144)

where l(n) and z(n) denote the optimal choice of labor effort and earnings and I(τ) is the op-

timal investment rate that solves equation (27). Equation (144) is the counterpart of equation

(4) from the baseline version of the model.

Let π̂(n) denote after-tax profits, which coincides with the optimized Lagrangian (143) or,

equivalently, with equation (26). I now relate monopsony power to after-tax profits in a very

similar way as before (see Definition 1). In particular, monopsony power and after-tax profits

are related through

π̂(n) = µ(n)r(τ)

ˆ n

n0

l(m)dm, (145)

where r(τ) = (1 + A(I(τ)))(1 − τ) − I(τ) is the investment-retention rate.49 Equation (145)

replaces equation (7) in the description of the equilibrium. Clearly, profits are zero if labor

markets are competitive. Conversely, if firms have full monopsony power, equation (145)

coincides with the expression for profits if the outside option equals υ(n) = −T (0) and firms

do not make profits from hiring the least productive worker: π̂(n0) = 0.

The government optimally chooses labor market payoffs υ(n), after-tax profits π̂(n) and

labor effort l(n) for all n to maximize social welfare subject to resource and incentive con-

straints. In addition, it chooses the profit tax τ taking into account the impact on investment,

as captured by equation (27). The welfare function is almost the same as before:

W =

ˆ n1

n0

[
g(n)υ(n) + (1− Σ)π̂(n)

]
f(n)dn, (146)

49Without investment, A(I) = I = 0 and r(τ) = 1 − τ . Equation (145) then coincides with equation (7) after
imposing the relationship π̂(n) = π(n)(1− τ).
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which differs from equation (9) only because equation (146) is written in terms of after-tax

profits. The incentive constraints can be derived in the same way as before (see Appendix II):

υ′(n) =
φ′(l(n))

n

[
(1− µ(n))l(n)− µ′(n)

µ(n)

π̂(n)

r(τ)

]
, (147)

π̂′(n) = r(τ)µ(n)l(n) +
µ′(n)

µ(n)
π̂(n). (148)

The government’s budget constraint, in turn, is given by

ˆ n1

n0

[
T (z(n)) + τ

(
(1 +A(I(τ)))nl(n)− z(n)

)]
f(n)dn = G. (149)

Using the property that z(n)(1− τ) = r(τ)nl(n)− π̂(n), the aggregate resource constraint can

be written as
ˆ n1

n0

[
(1 +A(I(τ))− I(τ))nl(n)− υ(n)− φ(l(n))− π̂(n)

]
f(n)dn = G. (150)

For analytical convenience, I focus on the case where monopsony power does not vary

with ability: µ(n) = µ and hence, µ′(n) = 0 for all n. The Lagrangian associated with the

government’s maximization problem is then (see equation (60)):

L =

ˆ n1

n0

[(
g(n)υ(n) + (1− Σ)π̂(n) (151)

+ η

(
(1 +A(I(τ))− I(τ))nl(n)− υ(n)− φ(l(n))− π̂(n)−G

))
f(n)

+ χ(n)(1− µ)
φ′(l(n))l(n)

n
+ χ′(n)υ(n) + λ(n)µr(τ)l(n) + λ′(n)π̂(n) + ψ(n)l(n)

]
dn

+ χ(n0)υ(n0)− χ(n1)υ(n1) + λ(n0)π̂(n0)− λ(n1)π̂(n1) + ξπ̂(n0).

Derivation of equation (28)

The first-order condition with respect to the state and control variables are almost the same

as before: see Appendix IV. The first-order condition with respect to the profit tax is

ˆ n1

n0

ηI ′(τ)(A′(I(τ))− 1)nl(n)f(n)dn+

ˆ n1

n0

r′(τ)µλ(n)l(n)dn = 0. (152)

To simplify this expression, combine the first-order conditions with respect to υ(n) and π̂(n),

the transversality conditions and the property that the average welfare weight equals one

to find η = 1, χ(n) = −(1 − ḡ(n))(1 − F (n)) and λ(n) = −Σ(1 − F (n)). Furthermore, the

first-order condition with respect to the investment rate (27) implies

A′(I(τ))− 1 =
1

1− τ
− 1 =

τ

1− τ
. (153)
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Substituting this in equation (152) and rearranging gives

τ

1− τ
I ′(τ)

I(τ)r′(τ)

ˆ n1

n0

I(τ)nl(n)f(n)dn︸ ︷︷ ︸
= I

=
1

r(τ)

ˆ n1

n0

µr(τ)l(n)︸ ︷︷ ︸
= π̂′(n)

Σ(1− F (n))dn. (154)

Multiplying both sides by r(τ) and applying integration by parts with boundary condition

π̂(n0) = 0:

τ

1− τ
× I ′(τ)r(τ)

I(τ)r′(τ)
× I = Σk, (155)

where Σk = Σ
´ n1

n0
π̂(n)f(n)dn is the negative covariance between capital income and welfare

weights, as before. Next, define Î(r(τ)) = I(τ) for all values of τ . Differentiating both sides

with respect to τ gives Î ′(r(τ))r′(τ) = I ′(τ) and hence, Î ′(r(τ)) = I ′(τ)/r′(τ). Therefore,

τ

1− τ
× Î ′(r(τ))r(τ)

Î(r(τ))︸ ︷︷ ︸
= εI,r

×I = Σk. (156)

Rearranging gives equation (28) from Proposition 7.

Derivation of equation (29)

The expression for the optimal marginal tax rate can be obtained from the first-order con-

dition of the Lagrangian (151) with respect to labor effort l(n). Assuming the non-negativity

constraint on labor effort is not binding (i.e., ψ(n) = 0), the first-order condition can be rear-

ranged to find[
(1 +A(I(τ))− I(τ))n− φ′(l(n))

]
f(n) = (157)

(1− µ)(1− ḡ(n))(1− F (n))

(
φ′(l(n))

n

)(
φ′(l(n)) + φ′′(l(n))l(n)

φ′(l(n))

)
+ µr(τ)Σ(1− F (n)).

where I substituted out for η = 1, χ(n) = −(1 − ḡ(n))(1 − F (n)) and λ(n) = −Σ(1 − F (n)).

Next, multiply both sides of the equation with (1− τ)/r(τ) and use the definition of ε(n) and

the first-order condition n(1− T ′(z(n)))r(τ) = φ′(l(n))(1− τ) (see equation (144)). Equation

(157) can then be written as

1− τ
r(τ)

[
(1 +A(I(τ))− I(τ))n− φ′(l(n))

]
f(n) = (158)[

µ(1− τ)Σ + (1− µ)(1− T ′(z(n)))(1 + 1/ε(n))(1− ḡ(n))

]
(1− F (n)).

To proceed, rearrange equation (144) to find

n(1− T ′(z(n)))

(
1 +A(I(τ))− I(τ))− I(τ)

τ

1− τ

)
− φ′(l(n)) = 0. (159)

63



Therefore, the left-hand side of equation (158) simplifies to

1− τ
r(τ)

[
(1 +A(I(τ))− I(τ))n− φ′(l(n))

]
f(n) =

1− τ
r(τ)

[
T ′(z(n))n

r(τ)

1− τ
+ nI(τ)

τ

1− τ

]
f(n)

= nf(n)

(
T ′(z(n)) +

τI(τ)

r(τ)

)
. (160)

Combining equations (158) and (160) gives equation (29) from Proposition 7.

Derivation of equation (30)

The last step is to demonstrate that the expression for the welfare impact of monopsony

power is the same as without investment distortions from profit taxes. From the Lagrangian

(151),

∂W(µ)

∂µ
=
∂L (µ)

∂µ
=

ˆ n1

n0

(
−χ(n)

φ′(l(n))l(n)

n
+ λ(n)r(τ)l(n)

)
dn (161)

=

ˆ n1

n0

(
− 1

1− µ
χ(n)(1− µ)

φ′(l(n))l(n)

n
+

1

µ
λ(n)µr(τ)l(n)

)
dn

=

ˆ n1

n0

(
1

1− µ

ˆ n1

n
(1− g(m))f(m)dm (1− µ)

φ′(l(n))l(n)

n︸ ︷︷ ︸
= υ′(n)

− 1

µ
Σ

ˆ n1

n
f(m)dmµr(τ)l(n)︸ ︷︷ ︸

= π̂′(n)

)
dn,

where I substituted out for χ(n) = −
´ n1

n (1−g(m))f(m)dm and λ(n) = −Σ
´ n1

n f(m)dm. Next,

apply integration by parts with boundary conditions ḡ(n0) = 1 and π̂(n0) = 0:

∂W(µ)

∂µ
=

ˆ n1

n0

[
1

1− µ
(1− g(n))υ(n)− 1

µ
Σπ̂(n)

]
f(n)dn =

Συ

1− µ
− Σk

µ
, (162)

where, as before, Συ denotes the negative covariance between labor market payoffs and wel-

fare weights and Σk denotes the negative covariance between capital income and welfare

weights. As a final step, multiply equation (162) by µ(1 − µ) and set the resulting expression

larger than zero. Rearranging gives equation (30) from Proposition 7.

XI Tax havens and profit shifting opportunities

Setting up the optimal tax problem

If firms shift a fraction s(τ) ∈ [0, 1] of pretax profits to tax havens according to equation (32),

the social welfare function (9) is modified to

W =

ˆ n1

n0

[
g(n)υ(n) + (1− Σ)(1− (1− s(τ))τ − ρ(s(τ)))π(n)

]
f(n)dn, (163)

where the term (1 − τ)π(n) is replaced by (1 − (1 − s(τ))τ − ρ(s(τ)))π(n): see equation (31).

The government budget constraint, in turn, is given by

ˆ n1

n0

[
T (z(n)) + τ(1− s(τ))π(n)

]
f(n)dn = G, (164)
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which differs from equation (10) because only a fraction 1 − s(τ) of profits are taxed. To

derive the aggregate resource constraint, use the property T (z(n)) = z(n)− υ(n)− φ(l(n)) =

nl(n)− π(n)− υ(n)− φ(l(n)):

ˆ n1

n0

[
nl(n)− υ(n)− φ(l(n))− (1− (1− s(τ))τ)π(n)

]
f(n)dn = G. (165)

The incentive constraints are the same as before (see Appendix II) and for analytical conve-

nience, I focus on the case where monopsony power does not vary with ability: µ′(n) = 0.

The Lagrangian of the optimal tax problem is then

L =

ˆ n1

n0

[(
g(n)υ(n) + (1− Σ)(1− (1− s(τ))τ − ρ(s(τ)))π(n) (166)

+ η

(
nl(n)− υ(n)− φ(l(n))− (1− (1− s(τ))τ)π(n)−G

))
f(n)

+ χ(n)(1− µ)
φ′(l(n))l(n)

n
+ χ′(n)υ(n) + λ(n)µl(n) + λ′(n)π(n) + ψ(n)l(n)

]
dn

+ χ(n0)υ(n0)− χ(n1)υ(n1) + λ(n0)π(n0)− λ(n1)π(n1) + ξπ(n0).

Derivation of equation (33)

The first-order condition with respect to the profit tax τ is

ˆ n1

n0

[
− (1− Σ)(1− s(τ)) + η

(
1− s(τ)− s′(τ)τ

) ]
π(n)f(n)dn = 0, (167)

where I used the envelope condition that smaximizes the term 1− (1− s)τ − ρ(s). As before,

the first-order condition for υ(n), the transversality conditions and the normalization of wel-

fare weights imply η = 1. Next, divide equation (167) by aggregate profits
´ n1

n0
π(n)f(n)dn and

rearrange to find

s′(τ)τ = Σ(1− s(τ)). (168)

As a final step, use the property s′(τ) = ∂s
∂τ = ∂(1−s)

∂(1−τ) and define ε1−s,1−τ = ∂(1−s)
∂(1−τ)

1−τ
1−s . Rear-

ranging gives equation (33) from Proposition 8.

Derivation of equation (34)

The expression for the optimal marginal tax rate is obtained from the first-order condition of

the Lagrangian (166) with respect to labor effort:

η(n− φ′(l(n)))f(n) + (1− µ)
χ(n)

n
(φ′(l(n)) + φ′′(l(n))l(n)) + µλ(n) = 0. (169)

To simplify this expression, substitute η = 1 and use the property n(1 − T ′(z(n))) = φ′(l(n))

and the definition of ε(n). Rearranging gives

T ′(z(n)))nf(n) = −(1− µ)(1− T ′(z(n)))(1 + 1/ε(n))χ(n)− µλ(n). (170)
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As before, the first-order condition for υ(n) and the transversality condition χ(n1) = 0 can

be combined to find χ(n) = −(1− ḡ(n))(1− F (n)). To obtain an expression for λ(n), use the

first-order condition for π(n):[
(1− Σ)(1− (1− s(τ))τ − ρ(s(τ)))− η(1− (1− s(τ))τ)

]
f(n) + λ′(n) = 0. (171)

Next, substitute η = 1 and use the transversality condition λ(n1) = 0 to find

λ(n) = −
[
(1− (1− s(τ))τ − ρ(s(τ)))Σ + ρ(s)

]
(1− F (n)). (172)

Substituting the solutions for χ(n) and λ(n) in equation (170) and rearranging gives equation

(34) from Proposition 8.

Derivation of equation (35)

The welfare impact of raising monopsony power is (see equation (161)):

∂W(µ)

∂µ
=
∂L (µ)

∂µ
=

ˆ n1

n0

(
−χ(n)

φ′(l(n))l(n)

n
+ λ(n)l(n)

)
dn (173)

=

ˆ n1

n0

(
1

1− µ

ˆ n1

n
(1− g(m))f(m)dm (1− µ)

φ′(l(n))l(n)

n︸ ︷︷ ︸
= υ′(n)

− 1

µ

ˆ n1

n

[
(1− (1− s(τ))τ − ρ(s(τ)))Σ + ρ(s)

]
f(m)dm µl(n)︸ ︷︷ ︸

= π′(n)

)
dn,

where I substituted out for χ(n) and λ(n). To proceed, apply integration by parts with bound-

ary conditions ḡ(n0) = 1 and π(n0) = 0:

∂W(µ)

∂µ
=

ˆ n1

n0

[
1

1− µ
(1− g(n))υ(n)− 1

µ

[
(1− (1− s(τ))τ − ρ(s(τ)))Σ + ρ(s)

]
π(n)

]
f(n)dn

=
Συ

1− µ
− Σk

µ
− κ(s(τ))π̄

µ
, (174)

where Σk is the negative covariance between welfare weights and capital income, taking into

account profit shifting. Denote by R = κ(s(τ))π̄ the total costs of profit shifting. Multiply

equation (174) by µ(1 − µ) and set the resulting expression larger than zero. Rearranging

gives the final result from Proposition 8.

XII Optimal linear taxation

This Appendix analyzes the optimal linear tax problem. The reason for doing so is that it

clearly illustrates how a change in the tax function affects welfare through its impact on labor

market outcomes, much in the spirit of the sufficient statistics, or tax perturbation approach

(see, e.g., Chetty (2009) and Golosov et al. (2014)).50 As in the calibrated version of the model,

50Because of the specific way of modeling monopsony power, characterizing the optimal non-linear tax system
via tax perturbation methods turns out to be particularly challenging. The reason is that finding the equilibrium
labor market outcomes (see Definition 2) requires solving an integral equation if the tax function T (·) is non-
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for simplicity I assume the utility function is iso-elastic and monopsony power does not vary

with ability: φ(l) = l1+1/ε/(1 + 1/ε) and µ(n) = µ ∈ [0, 1] for all n. For a given tax function

T (z) = −q + tz for z > 0, equilibrium labor effort follows from equation (4):

l(n) = (1− t)εnε. (175)

The profits firms generate from hiring a worker with ability n are then given by

π(n) = µ

ˆ n

n0

l(m)dm = µ

ˆ n

n0

mε(1− t)εdm =

(
µ

1 + ε

)
(1− t)ε

[
n1+ε − n1+ε

0

]
. (176)

Labor earnings, in turn, are equal to

z(n) = nl(n)− π(n) =

(
1− µ

1 + ε

)
(1− t)εn1+ε +

(
µ

1 + ε

)
(1− t)εn1+ε

0 . (177)

From equation (176) it follows that firms do not generate profits from hiring the least produc-

tive workers: π(n0) = 0 and z(n0) = n0l(n0). As explained in the main text, the government

can always guarantee this is the case (and finds it optimal to do so) by separately optimizing

a benefit −T (0) that is paid to individuals if they reject the contract offered by firms. The

value of this benefit, which is never paid in equilibrium as individuals always accept the con-

tract offered to them, can be found by equating−T (0) to the labor market payoff υ(n0) of an

individual with ability n0 if she were paid an hourly wage equal to her productivity:

−T (0) = z(n0)− T (z(n0))− φ(l(n0)) = n0l(n0)− T (n0l(n0))− φ(l(n0))

= q + (1− t)n0l(n0)− l(n0)1+1/ε

1 + 1/ε
= q +

(
1

1 + ε

)
(1− t)1+εn1+ε

0 , (178)

where I substituted out for l(n0) using equation (175). According to equation (178), the value

of −T (0) depends on the lump-sum transfer q and the linear tax rate t. Hence, whenever

the government changes either of these, it also adjusts−T (0) to make sure firms do not earn

profits from hiring the least productive workers: π(n0) = 0.

The labor market payoff for an individual with ability n is given by

υ(n) = q + (1− t)z(n)− l(n)1+1/ε

1 + 1/ε

= q + (1− t)
[(

1− µ

1 + ε

)
(1− t)εn1+ε +

(
µ

1 + ε

)
(1− t)εn1+ε

0

]
− ε

1 + ε
(1− t)1+εn1+ε

= q +

(
1− µ
1 + ε

)
(1− t)1+εn1+ε +

(
µ

1 + ε

)
(1− t)1+εn1+ε

0 . (179)

In equilibrium, the latter coincides with the outside option υ(n). As explained in the main

text, the outside option is taken as given by firms but not by the government as it depends on

the tax function. Furthermore, equation (179) illustrates how the labor market payoff υ(n)

(and hence, the outside option υ(n)) is related to the degree of monopsony power µ. The

linear. I instead use the mechanism-design approach introduced by Mirrlees (1971) to solve the optimal non-
linear tax problem: see Appendices II and IV.
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higher is the degree of monopsony power, the lower is the labor market payoff.

We conclude the characterization of the equilibrium for a given set of tax instruments by

requiring the government’s budget constraint is satisfied:

ˆ n1

n0

[
tz(n)− q + τπ(n)

]
f(n)dn = G. (180)

The government chooses the linear tax rate t and the lump-sum transfer q to maximize

social welfare

W =

ˆ n1

n0

[
g(n)υ(n) + (1− τ)(1− Σ)π(n)

]
f(n)dn (181)

subject to the requirement that the budget constraint (180) holds and taking into account

how the tax instruments affect the labor market outcomes cf. equations (175), (176), (177)

and (179). The value of the non-employment benefit −T (0), which, as stated, is never paid

in equilibrium, adjusts according to equation (178) to make sure π(n0) = 0.

Denote by υ̃(n, t, q), z̃(n, t) and π̃(n, t) the labor market payoff of an individual with abil-

ity n, her labor earnings and the profits firms generate from hiring a worker with ability n.

These are obtained from equations (179), (177) and (176), respectively. The Lagrangian of

the government’s problem can then be written as:

L =

ˆ n1

n0

[
g(n)υ̃(n, t, q) + (1− τ)(1− Σ)π̃(n, t)

]
f(n)dn

+ λ

[ˆ n1

n0

(
tz̃(n, t)− q + τ π̃(n, t)

)
f(n)dn−G

]
. (182)

The first-order condition with respect to the lump-sum transfer q immediately implies the

marginal costs of public funds equals one:

∂L
∂q

=

ˆ n1

n0

[
g(n)

∂υ̃

∂q︸︷︷︸
= 1

−λ
]
f(n)dn =

ˆ n1

n0

[
g(n)− λ

]
f(n)dn = 0 ↔ λ = 1. (183)

The first-order condition with respect to the linear tax rate t is:

∂L
∂t

=

ˆ n1

n0

[
g(n)

∂υ̃

∂t
+ (1− τ)(1− Σ)

∂π̃

∂t

]
f(n)dn

+ λ︸︷︷︸
= 1

ˆ n1

n0

[
z(n) + t

∂z̃

∂t
+ τ

∂π̃

∂t

]
f(n)dn = 0. (184)

This condition clearly illustrates how a change in the tax rate t affects welfare through its

impact on labor market outcomes and payoffs, much in the spirit of the sufficient statistics or

tax perturbation approach (see Chetty (2009) and Golosov et al. (2014)).51 It can be simplified

further in a number of steps. First, use the property that both earnings z(n) and profits π(n)

51Equation (184) can be written as a more standard sufficient statistics optimal tax formula (expressed in terms
of welfare weights, behavioral responses and the income distribution) in two steps. First, integrate over the labor
income as opposed to the ability distribution. Second, denote by l̃(n, t) the labor effort of an individual with
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are proportional to (1 − t)ε and hence, iso-elastic with respect to a change in the net-of-tax

rate:

∂z̃

∂t
= −ε z(n)

1− t
,

∂π̃

∂t
= −ε π(n)

1− t
. (185)

Furthermore, using equations (175)–(177) and (179), it follows that

∂υ̃

∂t
= −(1 + ε)

[(
1− ε

1 + ε
− µ

1 + ε

)
(1− t)εn1+ε +

(
µ

1 + ε

)
(1− t)εn1+ε

0

]
= −(1 + ε)z(n) + ε(1− t)εn1+ε = −(1 + ε)z(n) + εnl(n) = −z(n) + επ(n). (186)

Substituting these relationships in equation (184):

0 =

ˆ n1

n0

(1− g(n))z(n)f(n)dn+ ε

ˆ n1

n0

g(n)π(n)f(n)dn

− ε
ˆ n1

n0

(1− (1− τ)Σ)
π(n)

1− t
f(n)dn− εt

ˆ n1

n0

z(n)

1− t
f(n)dn. (187)

Multiplying both sides by 1− t and rearranging terms gives

t×
[ˆ n1

n0

(1− g(n))z(n)f(n)dn+ ε

ˆ n1

n0

(z(n) + π(n)g(n))f(n)dn

]
=

ˆ n1

n0

(1− g(n))z(n)f(n)dn+ ε

ˆ n1

n0

π(n)
[
g(n)− (1− (1− τ)Σ)

]
f(n)dn. (188)

The optimal linear tax rate is therefore given by

t =

´ n1

n0
(1− g(n))z(n)f(n)dn+ ε

´ n1

n0
π(n)

[
g(n)− (1− (1− τ)Σ)

]
f(n)dn´ n1

n0
(1− g(n))z(n)f(n)dn+ ε

´ n1

n0
(z(n) + π(n)g(n))f(n)dn

=
Nt

Dt
. (189)

To proceed, use equations (176) and (177) to substitute out for π(n) and z(n) and the prop-

erty that the average welfare weight equals one:
´ n1

n0
g(n)f(n)dn = 1. The numerator then

simplifies to:

Nt = (1− t)ε
[(

1− µ

1 + ε

) ˆ n1

n0

(1− g(n))n1+εf(n)dn+

(
µε

1 + ε

) ˆ n1

n0

(g(n)− 1)n1+εf(n)dn

+

(
µε

1 + ε

)
(1− τ)Σ

ˆ n1

n0

(
n1+ε − n1+ε

0

)
f(n)dn

]
= (1− t)ε

[
(1− µ)

ˆ n1

n0

(1− g(n))n1+εf(n)dn

+

(
µε

1 + ε

)
(1− τ)Σ

ˆ n1

n0

(
n1+ε − n1+ε

0

)
f(n)dn

]
. (190)

ability n and use the relationship υ̃(n, t, q) = q + (1− t)z̃(n, t)− φ(l̃(n, t)) to substitute out for

∂υ̃

∂t
= −z(n) + (1− t)∂z̃

∂t
− φ′

n
n
∂l̃

∂t
= −z(n) + (1− t)∂z̃

∂t
− (1− t)

[
∂z̃

∂t
+
∂π̃

∂t

]
= −z(n)− (1− t)∂π̃

∂t
.
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Using similar steps, the denominator can be written as

Dt =

ˆ n1

n0

(1− g(n))z(n)f(n)dn+ ε

ˆ n1

n0

(z(n) + π(n) + π(n)(g(n)− 1))f(n)dn

= (1− t)ε
[(

1− µ

1 + ε

)ˆ n1

n0

(1− g(n))n1+εf(n)dn+

(
µε

1 + ε

)ˆ n1

n0

(g(n)− 1)n1+εf(n)dn

+ ε

ˆ n1

n0

n1+εf(n)dn

]
.

= (1− t)ε
[
(1− µ)

ˆ n1

n0

(1− g(n))n1+εf(n)dn+ ε

ˆ n1

n0

n1+εf(n)dn

]
. (191)

Substituting these results in the optimal tax formula (189):

t =
(1− µ)

´ n1

n0
(1− g(n))n1+εf(n)dn+

(
µε

1+ε

)
(1− τ)Σ

´ n1

n0

(
n1+ε − n1+ε

0

)
f(n)dn

(1− µ)
´ n1

n0
(1− g(n))n1+εf(n)dn+ ε

´ n1

n0
n1+εf(n)dn

. (192)

To proceed, divide the numerator and denominator by
´ n1

n0
n1+εf(n)dn×ε/(1+ε). This gives:

t =
µ(1− τ)Σ

´ n1

n0

(
1−

(
n0
n

)1+ε
)
f(n)dn+ (1− µ)(1 + 1/ε)(1− ĝ)

(1 + ε) + (1− µ)(1 + 1/ε)(1− ĝ)
, (193)

where

ĝ =

ˆ n1

n0

g(n)

(
n1+εf(n)´ n1

n0
m1+εf(m)dm

)
dn. (194)

Because the average welfare weight equals one (i.e.,
´ n1

n0
g(n)f(n)dn = 1) and g(n) is decreas-

ing in ability, it follows that ĝ ≤ 1. Intuitively, when computing the weighted average ĝ, more

weight is given to small values of g(n). The term ĝ captures how much the government val-

ues redistributing from high-ability to low-ability individuals. The stronger is the desire to

redistribute from high-ability to low-ability individuals, the lower is the value of ĝ.

As a final step, suppose that the lowest ability n0 is small compared to the average ability

level. In that case, n1+ε
0 /

´ n1

n0
n1+εf(n)dn is close to zero and the optimal tax formula (193)

simplifies to

t =
µ(1− τ)Σ + (1− µ)(1 + 1/ε)(1− ĝ)

(1 + ε) + (1− µ)(1 + 1/ε)(1− ĝ)
. (195)

This expression for the optimal linear tax rate is very similar to the expression for the optimal

non-linear tax rate (14) and hence, the explanation is not repeated here. The main differences

are that, naturally, (i) the local Pareto parameter of the ability distribution no longer plays a

role in the optimal linear tax formula and (ii) the redistributive preferences of the government

are captured by ĝ instead of ḡ(n).
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XIII Additional figures

Figure 4: Current tax schedule

Figure 6: Local Pareto parameter
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Figure 5: Distribution of ability and income
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