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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.! 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.?

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. In the baseline, monopsony power
does not generate efficiency losses, but determines what share of the labor market surplus
is translated into pure economic profits. Put differently, monopsony power does not reduce
the size of the pie, but only the slice that goes to workers. After-tax profits flow back as capi-
tal 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 earnings. I study how
monopsony power affects optimal 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 aresult, income taxes reduce profits if firms have monopsony power. Second, monopsony
power increases inequality in capital income but reduces inequality in labor market pay-
offs, 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 expression for the marginal tax rate on la-
bor earnings at each point in the income distribution. This formula demonstrates that taxes
on labor earnings are not only used to redistribute labor income, but also to redistribute prof-

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

“... Twould argue that the main effects of the increase in monopsony power and decline in worker
bargaining power over the last few decades have been to shrink the slice of the pie going to workers
and increase the slice going to employers, not to reduce the size of the pie overall.” (Krueger (2018))
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its, i.e., capital income. The reason is that part of the tax incidence falls on firms if they have
monopsony power. Monopsony power thus makes taxes on labor earnings less effective in
redistributing labor income, but more effective in redistributing capital income. As a result,
optimal marginal tax rates with monopsony power are higher (lower) if the government has
a strong preference for redistributing capital (labor) income than would be the case if labor
markets are competitive. I derive a condition which can be used to determine if monopsony
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
inequality in capital income driven by differences in shareholdings. The associated impact
on welfare is negative and proportional to the covariance between welfare weights and cap-
ital 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 pro-
portional 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
generated by differences in ability. In the baseline, this reduction in inequality comes at
zero efficiency costs, which can never be achieved with distortionary taxes on labor income.
Monopsony power thus alleviates the equity-efficiency trade-off that occurs because the gov-
ernment 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 opti-
mal to have either perfect competition or full monopsony power. I derive conditions which
can be used to determine if an 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
ifindividuals 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. Moreover,



the welfare impact of raising monopsony power is lower if it distorts employment. I relax the
second of these assumptions by analyzing an extension where profit taxes lead firms to either
reduce investment or to engage in costly profit shifting. Both extensions provide a micro-
foundation for why the optimal tax rate on profits is less than one, but they have different
implications 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). The results suggests that if the government wishes to redistribute both la-
bor and capital income, monopsony power raises (lowers) optimal marginal tax rates at low
(high) earnings levels. Hence, the optimal tax schedule with monopsony power is less pro-
gressive than would be the case if labor markets are competitive. Moreover, taking monop-
sony power into account when designing tax policy leads to welfare gains that range between
0.13% and 1.12% of GDP in the calibrated economy, depending on the covariance between
welfare weights and shareholdings. Furthermore, changing the degree of monopsony power
from its value in the calibrated economy to zero has a welfare impact that ranges between
—-2.49% and +8.90% of GDP, again depending on the covariance between welfare weights and
shareholdings. These figures, however, are clear upper bounds and only serve an illustra-
tive purpose. The reason is that in the calibrated economy, all pure economic profits are
attributed to monopsony power. If profits come from other sources as well, the implications
of monopsony power for tax policy and welfare are smaller.

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 inten-
sive (extensive) margin. By contrast, in my model firms observe ability and employment is

3Sleet and Yazici (2017) study optimal taxation in a model with labor market frictions as in Burdett and
Mortensen (1998), which Manning (2003) uses as a basis for the new monopsony models. Their focus, however,
is on the impact of wage and profit dispersion and job ladders for optimal taxation, not so much the implications
of monopsony power for optimal taxation and welfare.



not distorted in the baseline version of the model.* 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 government about their workers’ abilities.

Kaplow (2019) and Atesagaoglu and Yazici (2020) study optimal taxation in a model with
mark-ups. Kaplow (2019) does so in a static environment with multiple goods, a concern for
redistribution and a non-linear tax on labor income. As in the classic model of monopoly,
employment and output are inefficiently low. This calls for a downward adjustment in op-
timal 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.”> Atesagaoglu
and Yazici (2020) study a dynamic representative-agent Ramsey setting with proportional
taxes. They also also find that taxes on labor income can be used to indirectly tax pure eco-
nomic profits, as is the case in my model. The most important difference compared to these
studies is that I assume firms offer workers a combination of earnings and labor effort in-
stead of charging a constant mark-up. As a result, the outcome in the absence of taxation is
efficient in the baseline version of my model. Tax policy is then exclusively aimed at redistri-
bution —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) (which Manning (2004) uses to study progressive in-
come taxation, among other things). 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. The most important difference is
that in Robinson (1933) and Manning (2003), monopsony power generates distortions. By
contrast, the equilibrium in the absence of taxation is efficient in the baseline version of
my model where firms observe ability and individuals supply labor only on the intensive
margin. 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

“Monopsony power does generate distortions in labor participation in the extension where individuals also
supply labor on the extensive margin. In that case, optimal taxes are reduced to stimulate labor participation.

°If 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.



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 characterizes optimal tax policy and studies the welfare
effects from monopsony power. Section 4 studies extensions where monopsony power gen-
erates efficiency losses and profit taxes are distortionary. Section 5 illustrates the findings by
calibrating the baseline version of the model to the US economy. Section 6 concludes. An
appendix contains all proofs and additional details of the analysis.

2 A Mirrleesian model with monopsony power

The basic structure of the model follows Mirrlees (1971). There is a continuum of individuals
who differ in their ability. They supply labor on the intensive margin to identical firms, which
produce output using a linear technology with labor as the only input. The government has
a preference for redistribution but — 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 in the
labor market.® Whenever 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 shareholdings. Both types of inequality play an important role in what follows.

2.1 Individuals

There is a unit mass of individuals who differ in their ability n € [ng,n;] and sharehold-
ings o € [09,01] withng > 0 and oy > 0. Ability measures how much output an individual
produces per unit of effort and shareholdings determine in what proportions aggregate prof-
its flow back to individuals. Both ability and shareholdings are taken to be exogenous. Let
H(n,o) denote the joint distribution over ability and shareholdings and i (n, o) the corre-
sponding density. Moreover, denote by F'(n) the marginal distribution of ability with density
f(n). The latter is assumed to be strictly positive on its entire support.

Individuals derive utility from consumption ¢ and disutility from providing labor effort
[. Their preferences are described by a quasi-linear utility function u(c,l) = ¢ — ¢(l), where
¢(-) is strictly increasing, strictly convex and satisfies ¢(0) = ¢'(0) = 0. The assumption
of quasi-linearity is made for analytical convenience and ensures that all variables except
capital income vary only with ability (and not with shareholdings).” I denote by [(n) > 0 the
labor effort exerted by an individual with ability n. In exchange for her services, she receives

®Because all firms produce the same consumption good, there is no market power in the goods market.

"This would also be the case with Greenwood-Hercowitz-Huffman (GHH) preferences, so that the utility func-
tion is of the form u(c, 1) = V(c—¢(l)), where V (-) is increasing. I comment on this alternative specification when
describing the welfare function below.



labor income z(n) > 0, which is subject to a labor income tax 7'(-). 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 7(n) = nl(n) — z(n) > 0
the profits firms generate from hiring a worker with ability n. Aggregate profits are given by

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

U(n,o) =v(n)+o(l —7)7. (2)

Here, o(1 — 7)7 is after-tax capital income and v(n) = z(n) — T'(z2(n)) — ¢(I(n)) is the payoff
from working, or labor market payoff.

2.2 Firms

Firms produce output using an identical, linear technology with labor as the only input. Each
firm is matched exogenously with a number of workers. As in Mirrlees (1971),  assume firms,
unlike the government, perfectly observe the ability of their workers.®. While admittedly a
strong assumption, what is crucial for the results is that firms have an informational advan-
tage about their workers’ abilities compared to the government. There are at least two rea-
sons 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, high-ability 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, /) which specifies labor
earnings z > 0 and effort (or hours) > 0. The firm chooses the bundle to maximize profits,
subject to the requirement that the employee’s labor market payoff exceeds some threshold,
or outside option v(n). The latter is taken as given by firms and weakly increases in ability. As
will be made clear below, the outside option determines how much monopsony power firms
have and depends on the tax function 7'(+). If a firm is matched to a worker with ability », it
solves

max 7(n) =nl — z, 3)

This formulation makes clear that, despite firms and workers are matched exogenously, each

8See 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.



firm still faces an upward-sloping labor supply curve. Because each worker’s payoff must ex-
ceed some outside option, the only way for a firm to increase the labor effort of its employees
is to make it more attractive to work (i.e., to increase the hourly wage). In what follows, I
assume the tax function 7'(-) is such that the first-order conditions are both necessary and
sufficient and denote the solution to the maximization problem (3) by /(n) and z(n).” At an
interior solution, labor effort and earnings are related through

¢'(I(n))

n= m 4)

At the optimum, firms offer bundles which equate an individual’s productivity (on the left-
hand side) to her willingness to substitute between labor effort and earnings (on the right-
hand side). The marginal tax rate 7’(z(n)) distorts labor effort as it drives a wedge between
the marginal rate of substitution and the marginal rate of transformation between consump-
tion and labor effort. Without taxes on labor earnings, 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 v(n). The reason why the equilibrium without taxation is
efficient is that firms observe ability and take into account how labor earnings and effort
affect the 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 the case 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: 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: m(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.!® Conversely,
if firms have full monopsony power, workers are put on their participation constraint and
the entire labor market surplus is translated into profits. In that case, the outside option is
v(n) = —T(0), where —T'(0) is the benefit an individual receives if she rejects the contract
offered to her. The Lagrangian associated with the firm’s problem (3) is then

Ln)=nl—z+k1|z—T(z)— o) +T(0)| + kol + k32, (5)

9See Appendix III for additional details on the second-order conditions.
19Formally, the outside option — which depends on the tax function 7'(-) — is then given by

v(n) = max {nl —T(nl) — ¢(1)}.



where the «’s are Lagrange multipliers. I assume the benefit —7'(0) is such that firms do not
make profits from hiring the least productive workers: 7(ng) = 0.!' To derive an expres-
sion for the profits 7(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) = ©'(n) = I(n), where [(n) is the labor effort that is offered to an individual with abil-
ity n. Integrating this relationship and imposing the boundary condition 7(ng) = 0 gives an
expression for profits if firms have full monopsony power:

(n) = / " 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 power 1.(n) € [0, 1] and the profitsm(n) = nl(n)—z(n) firms generate
from hiring a worker with ability n are related through

n

m(n) = ,u(n)/ [(m)dm. (7)
no

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.!? Clearly,
profits are zero if labor markets are competitive, i.e., if the degree of monopsony power
u(n) = 0. Conversely, if firms have full monopsony power, i.e., if u(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
u(n) € (0,1), firms capture part of the labor market surplus.

If taxes on labor income are linear, the degree of monopsony power p(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.!3 The weights u(n) and 1 — u(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

"'As 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.

'2To see this, note that the profits 7(n) firms generate from hiring a worker with ability n and this same worker’s
outside option v(n) are related through the firm’s maximization problem (3).

BStrictly 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’ (2(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.



Ability
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Labor effort Labor effort
(a) Perfect competition: p(n) =0 (b) Full monopsony power: p(n) = 1

Figure 1: Labor market equilibrium

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.!* As shown in Appendix II, this assumption is always satisfied if
monopsony power does not vary with ability (i.e., u(n) = p € [0, 1] for all n), which is the case
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 there are no income taxes. 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 ¢'(I) = 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 differently, monopsony
power does not reduce the size of the pie (i.e., does not generate efficiency losses). This as-
sumption is relaxed in Section 4.1. However, in the baseline, monopsony power only affects
how the labor market surplus is split between workers and firms. If labor markets are com-
petitive, firms earn zero profits and the full surplus accrues to workers. The shaded area then
corresponds to the individual’s labor market payoff v(n): see Figure 1a. Conversely, if labor
markets are fully monopsonistic, all surplus accrues to firms. The shaded area then corre-
sponds to profits 7(n): see Figure 1b.1°

Recall that the outside option (which in equilibrium coincides with the labor market payoff) weakly increases
ability: v’'(n) > 0 and hence v’(n) > 0. Thus, individuals with higher ability are not worse off. Equation (52) from
Appendix IT demonstrates that this assumption implies ;' (n) is bounded from above.

The 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.

10



2.4 Government

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

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

Here, v(n, o) > 0 is the welfare weight (or Pareto weight) the government attaches to an indi-
vidual with ability » and shareholdings 0. The average welfare weight is normalized to one.
To make sure the government wishes to redistribute from individuals with high to individu-
als with low capital income, I assume the average welfare weight of individuals with the same
shareholdings E[v(n, o)|o] is weakly decreasing in o. Similarly, to generate a motive to redis-
tribute from individuals with high to individuals with low labor income, I assume the average
welfare weight of individuals with the same ability g(n) = E[y(n, 0)|n] is weakly decreasing in
n.1® 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=[" [gm)v(n) L (1= D)1~ 7)n(n)| f(n)dn, ©

where ¥ = —Covlo,~| € [0,1] is the negative covariance between shareholdings and welfare
weights, which is bounded between zero and one.

Proof. See Appendix I. O

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 ¥) therefore lowers the contribution of after-tax profits to
welfare. It is worth pointing out that the covariance term ¥, 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
¥ 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 7'(-). In addition, the government observes aggregate profits, which are taxed linearly
(either at the firm or the individual level) at an exogenous rate = € [0, 1]. The government’s

'®An 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(¢ — ¢(1)), 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 obtain a closed-form solution for the optimal marginal tax rate, as will be made clear below.
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budget constraint is given by

n
/ 1 [T(z(n)) T m(n)} f(n)dn =G, (10)
no

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 7 as the maximum share of
pure economic profits that can be taxed. Without a restriction on profit taxation, 7 = 1.
Conversely, if profit taxation is restricted (e.g., due to political constraints or firm lobbying),
7 < 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 effortl(n) > 0,
earnings z(n) > 0 and profits 7(n) > 0 for all n such that, for given monopsony power p(n)
and given labor income taxesT'(-), profit taxes T and government spending G,

(i) labor efforti(n) and earnings z(n) are related through equation (4), orl(n) = z(n) =0,
(ii) profits are given by n(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 v(n) = z(n) — T'(z(n)) — ¢(i(n)),
which in equilibrium must coincide with the outside option v(n). Recall that the latter is
taken as given by firms but not by the government, as it depends on the tax function 7'(-).
Second, because 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.!” 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

n

"The integral equation is 7(n) = u(n) fno I(m)dm, where [(m) solves the first-order condition for profit maxi-

mization m(1 — 7" (mi(m) — w(m))) = ¢’(I(m)) at an interior solution. See also footnote 13. A characterization
of the equilibrium with a linear tax function can be found in Section 5 and Appendix XII.
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u(n) = 0 (perfect competition) and p(n) = 1 (full monopsony power) for all ». 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: v(n) = —7'(0) for all
n. An increase in the tax burden 7'(z(n)) at z(n) > 0 must then be compensated one-for-one
by higher labor earnings as otherwise workers prefer non-employment. In this case, the full
incidence of labor income taxes falls on firms.

Second, monopsony power decreases inequality in labor market payoffs generated by
differences in ability, but increases inequality in capital income generated by differences in
shareholdings. This is because monopsony power increases the share of the labor market
surplus that accrues to firms. An increase in monopsony power thus raises aggregate profits
and lowers the aggregate wage bill. 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 Il demonstrates that if ;(n) = p for all n, an increase in
monopsony power u lowers inequality in labor market payoffs and raises inequality in capi-
tal income.'® Hence, monopsony power mitigates inequality driven by differences in ability,
but exacerbates inequality driven by differences in shareholdings.

The evidence that speaks to these hypotheses is scarce. A key challenge is that one needs
variation in monopsony power, which should then be linked to measures of tax incidence
and inequality. Some studies attempt to do this. Consistent with the model presented in
the current paper, Berger et al. (2019) find that wage dispersion is lower in labor markets
that are more concentrated. By contrast, Webber (2015) and Rinz (2018) 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.!® Regarding the impact of monopsony power on
tax incidence, Fuest et al. (2018) find that workers bear a smaller share of the corporate tax
burden if firms have more monopsony power. Similarly, Berger et al. (2019) show that firms
with a larger market share bear a larger share of the corporate tax incidence. This is in line
with the model presented here (see also extension 4.2.1): firms already pay low wages if they
have monopsony power, which gives them less room to further reduce after-tax payments
to their workers following an increase in taxes on either labor income or profits. 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.

8From equations (51) and (52) it can be seen that if y(n) = u for all n, an increase in the degree of monopsony
power u lowers v’ (n) (thereby reducing the dispersion in labor market payoffs) and raises 7’(n) (thereby raising
aggregate profits and exacerbating the dispersion in capital income).

191t should be noted, however, that the model presented here does not make a clear-cut prediction on the im-
pact of monopsony power on the measures of inequality used in Webber (2015) and Rinz (2018), i.e., the variance
in log earnings and the P90/P10 earnings ratio: see Section 5. Moreover, the model can accommodate these
findings if individuals with higher ability suffer less from monopsony (i.e., if ' (n) < 0).
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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: x/(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 7'(-) that maxi-
mizes welfare.?? To solve this problem, I follow the approach pioneered by Mirrlees (1971)
and characterize the allocation that maximizes welfare subject to resource and incentive
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: u(n) = p € [0, 1] for all
n. At an interior solution, the optimal marginal tax rate on labor earnings z(n) satisfies
' 1—F(n) ' -

T'(2(n)) = i) p(l =72+ (1 —p)(1 =T(2(n) 1 +1/e(n)) (1 —g(n)) [, AL
where g(n) € [0,1] is the average welfare weight of individuals with ability at least equal to
n ande(n) = % > 0 is the elasticity of labor supply, which measures the percentage
increase in labor effort(n) following a one percent increase in the net-of-tax rate1 — T’ (z(n)).

Proof. See Appendix V. O

Proposition 1 gives an expression for the optimal marginal tax rate at each point in the in-
come distribution, which is generally positive and zero only at the top.?! At the optimum,
the marginal tax rate equals a weighted average between two components, where the weights
depend on the degree of monopsony power. To understand this result, first consider the case
where firms have full monopsony power: ;o = 1. The optimal marginal tax rate is then

T (2(n)) = mu - (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 labor earn-
ings 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

2'The optimal linear tax problem is analyzed separately in Appendix XII.

“'Hence, 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.
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z(n).?? The mass of individuals for whom this is the case equals 1 — F(n), which shows up in
the numerator of equation (12). Because labor earnings for these workers are increased one-
for-one with an increase in the tax burden, the government indirectly taxes profits.>® This is
valuable provided profit taxation is restricted and the negative covariance between welfare
weights and shareholdings is positive: 7 < 1 and ¥ > 0. The benefits of indirectly taxing
profits by raising the marginal tax rate 7"(z(n)) should be weighed against the costs of dis-
torting 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
in the tax burden, firms must pay higher labor earnings as otherwise workers prefer non-
employment. This is true irrespective of the utility function and hence, irrespective of the
convexity in the disutility of labor ¢(-). The latter, in turn, determines the elasticity of labor
supply. It follows that the elasticity of labor supply is not relevant for determining the optimal
marginal tax rate on labor income if firms have full monopsony power.

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

T (z(n 1 1—-F(n

oo - () 1 (S0 4
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 — g(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 ¢(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 tax inci-
dence that falls on firms and decreases the tax incidence that falls on workers. Monopsony
power therefore makes labor income taxes less (more) effective in redistributing labor (cap-
ital) income. Whether monopsony power raises or lowers optimal marginal tax rates is a

22Note 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.

23A similar mechanism is operative in Ales and Sleet (2016) in their study on the taxation of CEO incomes. They
also show that taxes on labor income can be used to indirectly tax profits. The lower the social value of profits,
i.e., the higher (1 — 7)%, the higher should be the tax rate on labor income ceteris paribus.
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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: ¢(1) = 1'+/¢/(1+1/¢), so thate(n) = ¢
for alln. At an interior solution, the optimal marginal tax rate is

p(d—7)X+ (1A —p) (A +1/e)(A —g(n))
a(n) + (1= p)(1+1/e)(1—g(n))

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

(14)

T'(2(n)) =

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 =7)2) " < (L +1/e)(1 = g(n)) " +a(n)". (15)

Proof. See Appendix VI. O

Equation (14) gives a closed-form solution for the optimal marginal tax rate in terms of ex-
ogenous variables. It follows directly from rearranging equation (11) and plays an important
role when exploring the quantitative implications of monopsony power for optimal tax pol-
icy in Section 5. Equation (15), in turn, gives a condition which can be used to determine
if monopsony power raises or lowers the optimal marginal tax rate at each point in the in-
come 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 7 is low) and if the government has a strong preference
for redistributing capital income (i.e., if ¥ is high). Conversely, the second (negative) effect
dominates if the government has a strong preference for redistributing labor income from
individuals with high to individuals with low ability (i.e., if g(n) is low).?*

The impact of monopsony power on optimal marginal tax rates varies along the income
distribution depending on the behavior of g(n) and the local Pareto parameter a(n). Because
the average welfare weight of all individuals equals one (i.e., g(ng) = 1), condition (15) is
always satisfied at the bottom of the income distribution provided z(ny) > 0 (i.e., provided
individuals with ability ny 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: g(n) is decreasing. Monop-
sony power makes income taxes less effective in redistributing labor income as part of the tax

2*Monopsony power also lowers the optimal marginal tax rate if the local Pareto parameter a(n) is high. The
reason is quite mechanical. In the second component of equation (11), monopsony power affects optimal
marginal tax rates through the term 7’(z(n))/(1 — T'(z(n))). The latter changes faster (and hence, implies a
smaller change in the marginal tax rate), the higher is 7" (z(n)). This is the case if the local Pareto parameter is
low. Therefore, a lower Pareto parameter makes it easier for condition (15) to be satisfied.
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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., g(n) is de-
creasing in ability and ¥ > 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
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) < u(1—7)X. Clearly, this violates the first-order
condition for profit maximization (4). In that case, the non-negativity constraint on labor ef-
forti(n) > 0in the government’s optimization problem is binding: see Appendix V for details.
Hence, some individuals may not work at the second-best allocation if firms have monop-
sony 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., I(n) = 0 for some n) is that stimulating participation
by lowering the tax liability raises aggregate profits if > 0, which has a negative impact on
welfare if (1 — 7)X > 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) > u(1 — 7)% and optimal marginal tax rates satisfy 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 functionT'(-)
is optimized. An increase in monopsony power p raises welfare if and only if

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

between capital income and welfare weights.

Proof. See Appendix VII. O
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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 labor mar-
ket payoffs generated by differences in ability. Importantly, unlike with distortionary taxes
on labor income, this 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
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 ad-
verse selection and monopsony power reduce inequality generated by differences in ability,
which alleviates the equity-efficiency trade-off. The mechanism, though, is very different.
In the analysis of Stantcheva (2014), firms - like the government — do not observe workers’
abilities and competitively screen them through non-linear compensation contracts. The
use of working hours (or effort) as a screening device hurts high-ability workers relative to
low-ability workers. By contrast, in my model firms — unlike the government — do observe
ability and the reduction in inequality driven by differences in ability occurs because firms
generate higher profits from hiring more productive workers. Hence, both adverse selection
and monopsony power can improve welfare, but for very different reasons.?®

The negative welfare effect of monopsony power that occurs because it exacerbates in-
equality in capital income depends critically on the extent to which pure economic profits
can be taxed. If profits are taxed at a confiscatory rate, an increase in monopsony power un-
ambiguously raises welfare. This is because monopsony power reduces inequality in labor
market payoffs and there is no inequality in capital income that is exacerbated if monopsony
power increases. Consequently, welfare is highest if firms have full monopsony power and
there is no restriction on profit taxation, i.e., if x = 7 = 1. Full monopsony power ensures

%5 Another 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 (52).
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there is no inequality in labor market payoffs as all workers are put on their identical partic-
ipation 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 providing a universal basic income —7'(0) that is fi-
nanced by a confiscatory tax on profits.?® 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. One
reason is that it is very difficult for policymakers to distinguish between normal returns and
above-normal returns. In addition, 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 but exacerbates inequality in capital income.

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 x = 1 (u = 0), because in that case ¥ = 0
(2 = 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 elasticity of labor supply is
constant (i.e., if ¢(-) 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.?” 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 functionT(-) is
optimized. If labor effort is weakly increasing in ability at the optimal allocation, i.e.,l'(n) > 0,
an increase in monopsony power | raises welfare only if

pXt > (1 — p)xk, (17)
where ¥t = —Cov[z — T(z),~] > XV > 0 is the negative covariance between welfare weights
and after-tax labor income.

Proof. See Appendix VII. O

If individuals with higher ability exert more effort, the negative covariance between welfare
weights and after-tax labor income exceeds the negative covariance between welfare weights
and labor market payoffs: see Appendix VII for details. Therefore, equation (17) gives a
necessary condition which can be used to determine if an increase in monopsony power

%61t is worth pointing out that the universal basic income should not be taxed away if individuals earn labor
income. Put differently, optimal marginal tax rates are zero. To see this, substitute 7 = p = 1 in equation (11).
Taxing labor income only distorts labor effort without generating any distributional benefits.

"The 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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could raise welfare. The advantage compared to the necessary and sufficient condition from
Proposition 2 is that condition (17) is potentially easier to assess for policymakers, as it de-
pends 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 u* = 0 (perfect competition)
or u* = 1 (full monopsony power). Full monopsony power (perfect competition) is optimal if
the following condition holds (does not hold):

1
/ [“z“ - 2’“] dlog u > 0. (18)
o L1—n

Proof. See Appendix VIII. O

There exists no interior degree of monopsony power p* € (0,1) that maximizes social wel-
fare. As demonstrated formally in Appendix VIII, the welfare function is convex in monop-
sony power: W (u) > 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: 1* = 0 or u* = 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 power W’ (;:).?¢ 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: u(n) = p for all n.  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 x/(n) is bounded from
above in such a way that the labor market payoff is monotone in ability: v'(n) > 0. In words,

2To 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 ¥ and ©* are both endogenous and depend on the degree of monopsony power.
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individuals with higher ability do not suffer more from monopsony to an extent they are
worse off than individuals whose ability is lower.

Proposition 4. Suppose monosony power p(n) varies with ability. At an interior solution, the
optimal marginal tax rate satisfies

T/(0)) = £ ) (1= 1S+ (1= )= T+ )= g() 19
)1 = T )0 = gn) o ) = T m) ([ (1 = g(s))F(5)ds) dm
H(me(n)in) T F(n) |

where i(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 ji(n)
to u(n)(1 + «) is given by

T - / [“ Tl [0 g — (1= 72 [ )
ni ul(m) , n1
w [ 0 ([0 - o) s ) ittt 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: p'(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 >"
and the second (negative) term is proportional to ¥*. 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:
w'(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
than would be the case if monopsony power does not vary with ability.
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4 Extensions

This Section presents two types of extensions of the model. In the first (Section 4.1), monop-
sony power generates a classic distortion in employment by lowering the payoff from work-
ing. As a result, the laissez-faire equilibrium with monopsony power is no longer Pareto ef-
ficient. In the second, taxes on profits, i.e., capital income, 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 ¢ € [pg, ¢1]. 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 7 on aggregate profits, the government levies a non-linear tax 7'(z(n)) on labor
earnings and pays a benefit b to individuals who are not employed.?”

Because each firm observes the ability of its workers but not their participation costs,
the profit maximization problem is the same as before. Whenever a firm is matched to
a worker with ability n, it chooses labor effort /(n) and earnings z(n) to maximize profits
m(n) = nl(n)—z(n), subject to promising a labor market payoff v(n) = z(n)—T(z(n))—¢(l(n))
that exceeds some ability-specific threshold v(n). The latter is taken as given by firms, but not
by the government as it depends on the tax function 7'(-). 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 7 (n) = nl(n) — z(n). The utility of an individual with ability n,

21t is useful to distinguish between a benefit b paid to non-participants and the transfer —7°(0) an individual
receives if she rejects the contract offered by a firm. The latter does not occur in equilibrium, but —7'(0) can be
used to guarantee that firms do not earn profits from hiring the least productive workers: 7(ng) = 0.
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shareholdings o and participation costs ¢ is then
U(n,o, ) = max{v(n) —p,b} + o(1 — 7)7. 21)

Participation costs ¢ are subtracted from the labor market payoff v(n) as they lower the utility
from working. Equation (21) determines a participation threshold ¢(n) = v(n) — b at every
ability level. Hence, an individual with ability n and participation costs ¢ becomes employed
ifand only if ¢ < ¢(n). I denote the participation rate of individuals with ability n by

fol “D (n) h(n, o, p)dpdo

ple(n)) = [ 7 h(n, o, p)dipder (22)

where A(+) 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 v(n) that accrues to workers. To see this, sup-
pose there are no taxes and benefits: 7'(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: v(n) + w(n) > . However, individuals become employed only if their individual
labor market payoff exceeds the participation costs: v(n) > ¢. 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

7o) = =B (1 = )2 4 (1= )1 = T (a(0)) (14 1/2(0)
<E[1~ gy(m) — plm)m(m)(1 — (1 - 7)) — plm) (T((m)) + Dm 2] [ @3)

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

Fy(n) =1—[" p(e(m))f(m)dm with density f,(n) = p(¢(n)) f(n), gp(n) is the average welfare
weight of participants with ability n and p(n) = p'(¢(n))/p(p(n)) is the semi-elasticity of the
participation rate with respect to the participation threshold p(n) = v(n) — b. Furthermore,
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an increase in monopsony power p. raises welfare if and only if
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Proof. See Appendix IX. O

The optimal marginal tax rate (23) differs in two important ways from the expression stated in
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 p(m)m(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 7”(z(n)), which lowers the tax burden for all employed individuals with
ability m > n. Provided part of the tax incidence falls on workers, i.e., provided i < 1, the
reduction in the tax liability raises labor 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 — 7)X € [0, 1], which reflects that the government dislikes inequality in capital
income. Provided the government values profits to some extent, i.e., provided (1 — 7)¥ < 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 7”(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 1 < 1, the increase in the tax
burden lowers the participation rate for individuals with ability m > n. The change in the
participation rate affects the government budget through the participation tax 7'(z(m)) + b,
which also shows up in the second line of equation (23). The participation tax is positive for
most values of m 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 ¢ = 0 and 7(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.3°

Equation (24) generalizes the result from Proposition 2. Without a participation mar-
gin, g,(n) = g(n), fp(n) = f(n) and p(n) = 0 for all n, the left-hand side simplifies to
uX? = —puCov]v, ] 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 p(n)m(n) > 0, as captured by the first term on the second line. Pro-

There 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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vided the government values profits to some extent, i.e., provided (1 — 7)¥ < 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 7'(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.

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 2% = 0 if 7 = 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 from monopsony power does not come at zero efficiency costs if it distorts
labor participation. This explains why monopsony power has an ambiguous effect on wel-
fare even if profit taxation is unrestricted: it alleviates the classic equity-efficiency trade-off
that occurs because the government does not observe ability, but at the expense of distort-
ing 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(ng), z(n1))
ifp € (0,1). The optimal tax formula (23) then simplifies to

ni

T'(z(n)) £ =—(1- H(m z(m m(m m)dm
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Furthermore, monopsony power has a non-positive impact on welfare: OWW/0u < 0 with a
strict inequality if ;v > 0.

Proof. See Appendix IX. O

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-
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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 monop-
sony power on labor participation, the tax system should satisfy 7(z(n)) +b = —7(n).3! In
words, participation should be subsidized to make sure that 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 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 mar-
gin (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 4 = 0, firms do not make profits and there are no distortions in labor participation from
monopsony power. The optimal tax system then satisfies 77(z(n)) = T'(2(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.>? Second, optimal marginal tax rates are zero
as well if firms have full monopsony power. To see this, substitute x = 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, 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. From the perspective of a government that is only concerned with efficiency,
a further increase in monopsony power is undesirable.

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 ¥ > 0), it immediately follows that the optimal profit tax equals 7 = 1.
In reality, a tax on profits or, more generally, capital income distorts many decisions, as it
affects incentives to save and invest, to engage in profit shifting, to finance with debt or eq-
uity, etc. How the main results regarding optimal income taxation and the welfare impact

31 An individual participates whenever v(n) — ¢ > bor, equivalently, whenever z(n) — T'(z(n)) — é(I(n)) —b > ¢.
If T(2(n)) + b = —x(n), this condition can be written as z(n) + 7(n) — ¢(I(n)) = nl(n) — ¢(I(n)) > ¢. 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) — ¢(I(n)) — ¢ > 0.

%2Note 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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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.

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.®® Therefore, the after-tax profits a firm
generates from hiring a worker with ability n are

#(n) = Irél[%,}i] {((1 + A(D)nl(n) — z(n))(1 —7) — Inl(n)}, (26)

where [(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 / can be rearranged to find

A= ——. 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 7 > 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

%1t 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 strictly below one.
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summarizes the main results.

Proposition 7. Suppose monopsony power does not vary with ability and the investment rate
I(7) € [0,1] is determined by equation (27). At an interior solution, the optimal profit tax t
satisfies

T vk
1—7 _Iqﬂn’

(28)
whereZ = fnrgl I(T)nl(n) f(n)dn denotes aggregate investment and ey , = %% > 0 measures the
percentage increase in the investment rate if, following a reduction in the profit tax r, there is
a one percent increase in the investment-retention rater(r) = (1 + A(I(7)))(1 —7) — I(7). The
optimal marginal tax rate, in turn, satisfies

: _1-F(n) B N T - _7l(7)
T'(2(n)) = 7 () pE( = 7) + (1= p)(1 = T'(2(n)))(1 + 1/e(n))(1 — g(n)) ) 9
Furthermore, an increase in monopsony power (., raises welfare if and only if
pxt > (1 — p)xk, (30)
Proof. See Appendix X. O

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 ©¥, 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 Z and the responsiveness of the investment
rate to changes in the profit tax. The behavioral response ¢;,, > 0 measures the percentage
increase in the investment rate if, following a reduction in the profit tax 7, there is a one per-
cent increase in the investment-retention rate r(7) = (1+ A((7)))(1 —7) — I(7). The latter is
maximized by the investment rate /(7) 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 contracts with lower labor effort. The government can partly
alleviate the downward distortion in labor effort from profit taxes by lowering the marginal
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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.3*

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
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 Tarslov 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.°

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 5(s) € [0, 1] per dollar shifted. Hence, as with iceberg transport costs, only
a fraction 1 — p(s) of the shifted profits reaches its final destination (i.e., returns to share-
holders). The function 5(s) is increasing, weakly convex and satisfies p(0) = 0. It captures in
a reduced-form way the costs associated with shifting profits, often referred to as “conceal-
ment” costs (see, e.g., Haufler and Schjelderup (2000)). Firms choose the share s to maximize
after-tax payments to shareholders:

I(7,7) = max {s7(1—p(s)) +(1—s)7(1—7)} = max {(1—(1—s)7—p(s))7}. (31
s€[0,1] s€[0,1]

Here, p(s) = sp(s) denotes the total shifting costs per unit of pretax profits 7. At an interior

solution, the first-order necessary and sufficient condition is

pl(s) = (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 j(-) 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 = > 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

341t 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 x = 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: ©* = 0.

%See, e.g., Huizinga and Laeven (2008) for an attempt to quantify these costs.
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Appendix XI. The main findings are summarized below.

Proposition 8. Suppose monopsony power does not vary with ability and firms shift a fraction
s(7) € [0, 1] of pretax profits to a tax haven according to equation (32). At an interior solution,
the optimal profit tax T satisfies
by
T - (33)

)
1—7 €-51-7

wheree|_s 1 = gg:j)) =T > 0 is the elasticity of the share of profits not shifted with respect

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

7(e(0) = o ([ (L= )7 = psr)] 5+ p(s(r)
(L= (1= T )0+ 1/20)(1 - g(w) 4

Furthermore, an increase in monopsony power j. raises welfare if and only if
pst > (1= S+ (1 - p)R, (35)

where R = p(s(1)) [ 7(n) f(n)dn denotes the total costs of profit shifting.

no

Proof. See Appendix XI. O

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 €;_, 1—r 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: ¥ = 0 implies 7 = 0. Conversely, if the government has a preference
for redistributing capital income, i.e., if ¥ > 0, the optimal profit tax is positive. 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 — 7)X is replaced by (1 — (1 — s)7 —
p(s))X + p(s). There are two, distinct reasons why the optimal marginal tax rate on labor
income is higher when firms engage in costly profit shifting. First, the distributional benefits
of using taxes on labor income to indirectly tax profits are larger if firms can shift a fraction
of their profits to tax havens: (1 — (1 — s)7 — p(s))X > (1 — 7)X.36 Second, profit shifting
is costly because it reduces the amount of resources available for consumption: p(s) > 0
whenever s > 0. If firms have monopsony power, i.e., if © > 0, the government can use
taxes on labor income to reduce aggregate profits. A reduction in profits, in turn, lowers the
aggregate resource costs associated with shifting profits, which is socially desirable. Taxes on
labor income can thus be used to lower the costs of profit shifting.

%To see this, note that s € [0, 1] is chosen to maximize A(s) = 1 — (1 — s)7 — p(s), the term multiplied by ¥,
and that A(0) = 1 — 7 because p(0) = 0. Together, these observations imply 1 — (1 — s)7 — p(s) > 1 — 7.
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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
welfare impact of raising monopsony power is lower if firms engage in costly profit shifting.3”

5 Numerical illustration

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

5.1 Calibration

The model is calibrated 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. The CPS data is supplemented with estimates of
the share of pure economic profits in GDP and a number of parameters based on existing
literature. Below I describe how these inputs are used to construct a baseline economy with
the same set of primitives as the model presented in Section 2. The calibration strategy is
summarized in Table 1.

5.1.1 Functional forms

To calibrate the model, I first characterize the equilibrium for a given choice of the tax sched-
ule T'(z) and the disutility of labor ¢(7). Regarding the former, as in Saez (2001) I approximate
the current US tax schedule on labor earnings by a linear function

T(2(n)) = —q + tz(n), (36)

provided labor earnings are positive: z(n) > 0. Values for the lump-sum transfer ¢ and the
constant marginal tax rate ¢ are obtained by regressing the tax liability (computed as the sum
of state and federal taxes) on taxable income, both of which are obtained from CPS.3® This

37As a final remark, it is worth pointing out that in my model, tax havens are detrimental to welfare in non-
haven countries especially if labor markets in the latter are monopsonistic. The reason is that tax havens prevent
the government from exploiting the informational advantage of firms about their workers’ abilities by limiting
the extent to which profits can be taxed. Consequently, as in, e.g., Slemrod and Wilson (2009), eliminating tax
havens improves welfare in non-haven countries, albeit for very different reasons.

%1n the analysis I include all individuals between 25 years and 65 years who derive strictly positive labor earn-
ings and whose hourly wage exceeds half the federal minimum wage of $7.25

31



gives ¢ = $4,590 and ¢t = 33.1% with an R? of approximately 0.94. Figure 4 in Appendix XIII
plots the actual and fitted values for incomes up to $500,000. The question how the lump-
sum transfer ¢ and the constant marginal tax rate ¢ should be set if the government optimizes
a linear tax on labor income is analyzed separately in Appendix XII.
Recall that the individual utility function is quasi-linear in consumption: u(c,l) = ¢—¢(1).
For the disutility of labor, I use the following iso-elastic form:
[1+1/e

0= 1+1/e 37)

where ¢ governs the convexity. It measures the percentage increase in labor effort (and given
the choice of the tax schedule (36), the percentage increase in labor earnings as well) fol-
lowing a one percent increase in the net-of-tax rate: see equation (4). Furthermore, as will
be demonstrated below, ¢ also captures the percentage increase in labor effort if firms pay a
one percent higher wage. A natural target thus appears to be the firm-level elasticity of la-
bor supply, which is a crucial statistic in the new monopsony models (Manning (2003)). This
statistic, however, is typically estimated using variation in the number of individuals avail-
able to each firm (see, e.g., Falch (2010), Hirsch et al. (2010), Staiger et al. (2010), Ransom
and Sims (2010), Webber (2015), Dube et al. (2020)). By contrast, in my model the number
of workers available to each firm is fixed and firms can only incentivize them to work longer
hours by offering a contract that implies a higher hourly wage. Therefore, a more suitable
target for ¢ is the elasticity of labor supply on the intensive margin. I select a value of ¢ = 0.33
based on Chetty (2012). This value is also well within the range of common estimates for
the elasticity of taxable income (ETI), which measures the responsiveness of earnings to a
change in the net-of-tax rate. See Saez et al. (2012) for an overview.

5.1.2 Equilibrium outcomes

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

I(n) = (1 - t)°n". (38)

From this relationship it can be seen that a one percent increase in the net-of-tax rate 1 — ¢
leads to an € percent increase in labor effort. The same is true for labor earnings. To see this,
substitute out for labor effort in equation (7) and use the relationship z(n) = nl(n) — 7(n) to
find

14+
(1—t)ng™

z(ng). (39)
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According to equation (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 abil-
ity (second term).3 The profits 7(n) = nl(n) — z(n) firms generate from hiring a worker with
ability n are then given by

m(n) = (1 ie) (1= t)° [nite —nlte] = <1+5—M> (z(n) — z(ng)). (40)

For a given tax rate ¢, elasticity of labor supply ¢ and degree of monopsony power 1, 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 labor income) is decreas-
ing in the elasticity of labor supply. To see this, denote by w(n) = z(n)/l(n) the hourly wage
of an individual with ability n. If ng is small (and hence, z(n() is small as well), the hourly
wage is proportional to an individual’s productivity. Using equation (40), the mark-up, i.e.,
the measure of “exploitation” introduced by Pigou (1920), is

n —w(n) p

w(n) - l+e—p (41)

From the above relationship it follows that the mark-up is increasing in the degree of monop-
sony power i and decreasing in the elasticity of labor supply . Second, equation (39) implies
that if firms have monposony power, productivity 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 mit-
igates 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 scales down labor earnings proportionally for this particular choice of
the utility and tax function. In the more general case 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.*°

5.1.3 Degree of monopsony power

Monopsony power . determines how much pure economic, or above-normal profits firms
make. In recent work, Barkai and Benzell (2018) and Barkai (2020) decompose US output

¥The reason why the lowest income shows up in equation (39) is that the government provides a non-
employment benefit which guarantees firms make no profits from hiring the least productive workers: 7(ng) = 0
and z(no) = nol(no). This can only be the case for any degree of monposony power if individuals with ability
no are indifferent between working and not working. Therefore, the lowest income level is informative about the
outside option of non-employment. See Appendx XII for details.

“0This 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.
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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, or above-normal profits. Because my model abstracts from productive cap-
ital, I calibrate monopsony power 1 to target the ratio of aggregate, above-normal profits to
aggregate labor income, or the ratio of the profit share to the labor share. For the most recent
year 2015, Barkai and Benzell (2018) calculate that the ratio of aggregate profits to aggregate
wages is approximately 24.2%. Using their estimate, the value for monopsony power . can be
calculated by integrating equation (40) over the ability distribution and dividing by aggregate
labor income z = [ z(n) f(n)dn. This gives

B (=) (- () = r-0o e Semm) @

To obtain values for z(ng) and z, I define an individual’s labor earnings in the CPS data as

her income from wage and salary payments. Individuals with labor income below $5,710
are excluded.*' Consequently, z(no) is slightly above this value. For individuals whose labor
earnings are 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).*? Average annual labor earnings are then approx-
imately $65,488. Substituting out for the elasticity of labor supply, the estimate of the ratio
of profits to wages from Barkai and Benzell (2018) and the ratio of the lowest earnings to av-
erage earnings gives a degree of monopsony power of approximately ;. = 0.28. It should be
emphasized that this value is an upper bound. The reason is that, through the lens of my
model, all above-normal profits originate from monopsony power. However, in reality these
profits come from a variety of sources, monopsony power being one of them. Clearly, the
fact that the degree of monopsony power in the calibrated economy is an upper bound has
implications for the quantitative results. I get back to this point below.

5.1.4 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 whose annual
labor income exceeds $5,710. This gives an empirical counterpart of the ability distribution
F(n). I subsequently 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,
[ append aright 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

“1This is approximately the annual income for someone who works full-time (on average 35 hours per week)
during the full year (at least 45 weeks) at an hourly wage half the federal minimum wage of $7.25.

“If labor income at the top follows a Pareto distribution with tail parameter &, the expected value of income
above a certain amount 2’ equals E[z|z > 2] = az’/(a — 1).
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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.** This
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.

5.1.5 Profit taxation and revenue requirement

In the model, there is no productive capital and 7 is the rate at which pure economic, or
above-normal profits are taxed. The current tax system does not distinguish between normal
and above-normal returns. I therefore assume all capital income is taxed at a rate 7 = 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 7, the government’s budget constraint (10)
can be used to calculate the revenue requirement. This gives G = $22, 782, which in the cal-
ibrated economy corresponds to approximately 28.7% of aggregate output. The calibration
strategy is summarized in Table 1.

Variable Target Source Value

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

€ Elasticity of labor supply Chetty (2012) 0.33

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

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

Table 1: Calibration

5.2 Optimal tax policy
5.2.1 Welfare function

The government’s preferences for redistribution are described by the average welfare weight
g(n) > 0 it attaches to individuals with the same ability n € [ng, n;1] and the negative covari-
ance between shareholdings and welfare weights, as captured by 3 € [0, 1]. The first (second)
of these determines how much the government wishes to reduce inequality generated by
differences in ability (shareholdings). In what follows, I let 3 vary between zero and one. If
¥ = 0, the government does not value redistributing capital income. Conversely, if ¥ = 1,
the government has a strong desire to redistribute capital income because all profits flow
back to individuals whose welfare weight equals zero. Regarding the average welfare weight

#Let F'(z(n)) denote the labor income distribution with density f(z(n)). Monotonicity of labor earnings im-

plies F(n) = F(z(n)) for all n where z(n) > 0 and hence, f(n) = f(2(n))z(n). The local Pareto parameter of
the ability distribution a(n) = nf(n)/(1 — F(n)) and income distribution a(z(n)) = z(n)f(z(n))/(1 — F(z(n)))
are related through a(n) = a(z(n))e.n, where e.,, = 2’(n)n/z(n) is the elasticity of labor earnings with respect to

ability. The latter equals approximately 1 + ¢ at high levels of labor earnings: see equation (39).
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of individuals with the same ability, I use the following specification:
g(n) = ¢n’. (43)

Here, ( > 0 is a scaling parameter which ensures the average welfare weight for all individ-
uals equals one and 8 > 0 governs how much the government wishes to redistribute from
individuals with high to individuals with low ability. If 5 = 0, the government attaches the
same average weight to individuals of all ability levels. Conversely, if 5 — oo, the government
only cares about individuals with the lowest ability. I select the value of 3 such that the av-
erage marginal tax rate at the optimal tax system with perfectly competitive labor markets
(obtained by setting 1 = 0 in equation (14)) equals the current rate t = 33.1%.

5.2.2 Optimal marginal tax rates

Figure 2 plots optimal marginal tax rates for different assumptions on the degree of monop-
sony power p and the negative covariance between welfare weights and shareholdings >. To
facilitate the comparison, all results are plotted against current labor earnings. The red, solid
line shows the marginal tax rates a “naive” government would set that acts as if labor markets
are competitive. The tax rates are calculated by substituting ¢ = 0 in equation (14). Consis-
tent with the calibrated value of 3, the average marginal tax rate equals 33.1%. Because all
individuals work, the marginal tax rate equals zero at the bottom of the income distribution,
cf. Seade (1977). Intuitively, a non-zero marginal tax rate for the least-skilled workers only
distorts their labor supply and does not generate distributional benefits. After that, marginal
tax rates increase rapidly to values slightly above 40% before displaying the conventional U-
shape pattern, see Diamond (1998) and Saez (2001). This reflects mostly the behavior of the
local Pareto parameter a(n), as shown in Figure 6. At earnings levels above $350,000, the local
Pareto parameter is assumed to be constant and as a result, marginal tax rates are approxi-
mately constant as well.

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: x4 = 0.28 and ¥ = 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 in-
cidence falls on firms. Moreover, there are no benefits from indirectly taxing profits if X = 0.
Hence, for similar distortions in labor effort, the distributional benefits of a higher marginal
tax rate are smaller. It follows thatif ¥ = 0, optimal marginal tax rates with monopsony power
are lower than would be the case if labor markets are perfectly competitive. The average re-
duction in optimal marginal tax rates brought about by monopsony power is 6.8 percentage
points. It should be emphasized that this difference is likely to be an upper bound, because
in the calibrated economy all economic profits are attributed to monopsony power. If the ac-
tual degree of monopsony power is lower, then so will be the difference between the optimal
tax schedules with and without monopsony power.

The black, dotted line plots the optimal marginal tax rates if firms have monopsony power
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Figure 2: Optimal marginal tax rates

and the government has a very strong preference for redistributing capital income: ¥ = 1.
Naturally, marginal tax rates are higher compared to the case with ¥ = 0 because there are
distributional benefits from indirectly taxing profits. The average increase brought about by
a change in the covariance between welfare weights and shareholdings is approximately 17.0
percentage points. The difference is particularly striking at low earnings levels. With a pref-
erence for redistributing capital income, the marginal tax rate for the least-skilled workers is
not zero: see equation (14). In fact, the low value of the local Pareto parameter a(n) at the bot-
tom of the skill distribution implies that marginal tax rates are so high that individuals whose
current labor earnings are below $13,082 do not work at optimal allocation. For these work-
ers, the constraint /(n) > 0 in the optimal tax problem is binding. The government prefers
to have some individuals not work in order to reduce aggregate profits. At the lowest level
of positive earnings, marginal tax rates are very high and close to 100%. Intuitively, the low
value of the local Pareto parameter makes marginal tax rates on labor earnings a particularly
effective tool to indirectly tax profits. After that, marginal tax rates follow a U-shape pattern
and remain approximately constant from the point where the Pareto tail starts.

According to Corollary 1, the impact of monopsony power on optimal marginal tax rates
is generally ambiguous. This can be seen by comparing the red, solid and black, dotted lines
in Figure 2. At low levels of earnings, marginal tax rates with monopsony power and a pref-
erence for redistributing capital income are higher than would be the case if labor markets
are perfectly competitive. If firms have monopsony power, marginal tax rates on labor earn-
ings can be used to indirectly tax profits. This provides a force for higher marginal tax rates
that is especially relevant at the bottom of the income distribution (where the local Pareto
parameter is low). At higher levels of earnings, marginal tax rates with monopsony power
are lower than would be the case if labor markets are perfectly competitive. In Figure 2, this
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happens for individuals whose current labor earnings are above $70,000. Because part of the
incidence falls on firms, monopsony power makes taxes on labor earnings less effective in
redistributing labor income. This provides a force for lower marginal tax rates that is most
relevant at higher levels of labor income. The analysis here suggests that if the government
has a preference for redistributing both labor and capital income, monopsony power tends to
increase optimal marginal tax rates at lower earnings levels and to decrease optimal marginal
tax rates at higher earnings levels. In that sense, and in line with the theoretical prediction
from Corollary 1, monopsony power makes the optimal tax schedule less progressive.

5.3 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 from its value in the calibrated
economy (i.e., u = 0.28) to zero. The first exercise gives an indication of the welfare ben-
efits 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 to zero.

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-
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 $103 and $889 in consumption equivalents, or between 0.13% and 1.12% 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 $130, or 0.16% 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 $889, or 1.12% of GDP.
It should be emphasized that these figures are upper bounds for the possible welfare gains
that can be reaped from taking monopsony power into account when designing tax policy.
The reason is that the degree of monopsony power is calibrated to match the share of pure
economic profits in GDP. If these profits come from other sources as well, monopsony power
is lower in the actual than in the calibrated economy.

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-
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Figure 3: Welfare impact in consumption equivalents (% of GDP)

ing on the covariance between shareholdings and welfare weights. If ¥ = 0, getting rid of
monopsony power leads to a welfare loss of $1,977 in consumption equivalents, or 2.49% of
GDP This loss occurs because the reduction in monopsony power exacerbates inequality in
labor market payoffs and the government does not value the associated reduction in capital
income inequality. By contrast, the welfare impact of getting rid of monopsony power is pos-
itive if the government has a preference for redistributing capital income. In the calibrated
economy, this happens whenever ¥ > 0.20. If ¥ = 1, the welfare gain of firms losing monop-
sony power equals $7,061 in consumption equivalents, or 8.90% of GDP. Again, it should be
emphasized that these numbers are upper bounds for the potential welfare effects associ-
ated with changing the degree of monopsony power. As explained before, the reason is that
in the calibrated economy, all economic profits are attributed to monopsony power. If the
actual degree of monopsony power is lower than in the calibrated economy, then so will be
the welfare effects from getting rid of monopsony power.

6 Conclusion

This paper extends Mirrlees’ (1971) non-linear tax framework with monopsony power and
studies the implications for optimal income taxation and welfare. Unlike the government,
firms observe workers’ abilities and monopsony power determines what share of the labor
market surplus is translated into profits. In the baseline, monopsony power does not gen-
erate efficiency losses and profit taxes are non-distortionary. These assumptions are subse-
quently relaxed. Lastly, I calibrate the baseline version of the model to the US economy.
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
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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 preferences for redistribution. In the typical case where the
government wishes to redistribute both labor and capital income, optimal marginal tax rates
with monopsony power are higher (lower) atlow (high) levels of labor earnings than would be
the case if labor markets are perfectly competitive. In that sense, monopsony power makes
the optimal tax schedule less progressive. In the calibrated economy where all economic
profits are attributed to monopsony power, the welfare benefits of taking monopsony power
into account when designing tax policy range between 0.13% and 1.12% of GDP depending
on the covariance between welfare weights and shareholdings.

Monopsony power has an ambiguous impact on welfare. On the one hand, it alleviates
the equity-efficiency trade-off that occurs because the government does not observe abil-
ity. Put differently, monopsony power enables the government to exploit the informational
advantage of firms. This is because monopsony power reduces inequality in workers’ labor
market payoffs generated by differences in ability. On the other hand, monopsony power ex-
acerbates inequality in capital income generated by differences in shareholdings. Moreover,
there is an additional negative welfare effect of monopsony power if it distorts labor partici-
pation or induces firms to engage in costly profit shifting. The calibration exercise suggests
that getting rid of monopsony power has a welfare effect that ranges between -2.49% and
+8.90% of GDP in the baseline economy, again depending on the covariance between wel-
fare weights and shareholdings. It should be emphasized that these figures are clear upper
bounds, because the calibration attributes all pure economic profits to monopsony power. If
these profits come from other sources as well, the welfare effects are smaller.

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 gen-
erates are normal returns (e.g., the return for postponing consumption). I conjecture that
adding these features reduces the optimal tax on capital income (cf. the findings from Atkin-
son 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 above-normal profits
if firms have monopsony power and (ii) monopsony power has an ambiguous impact on wel-
fare. Second, there is no meaningful role for firm heterogeneity: firms operate an identical
technology and are matched exogenously to workers who differ in their ability and may suf-
fer more or less from monopsony. However, in reality 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 interest-
ing 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:

o1 rni
W= / / (1, U (n, ) h(n, o)dndo
a0 no

_ /(, U /n ” ~(n, o) {U(n) +o(l— T)w] h(n, o)dndo

:/no v(n) </UO 'y(n,a)h(n,o)do'> dn+(1—7')7‘r/0:1 /n:l oy(n, 0)h(n, o )dndo
— o f)

_ /n” g(n)o(n) f(n)dn + (1 — 7)7-7<1 + /: /n:l(a ~ D(y(n, o) — 1)h(n,a)dndo)

0

= Covlo,y] = -%
ni

_ /” g(nyo(n) f(n)dn + (1 — 7)(1 — 2)/ (n) f(n)dn, (44)
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which corresponds to equation (9). To show that ¥ € [0, 1], write

= /U1 /”1(0 —1)(v(n,o) = 1)h(n,o)dndo =1 — /(71 /n1 oy(n,o)h(n,o)dndo.  (45)

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

/ / (1 = 0)y(n, 0)h(n, o) dndo _/ (1-0) /nmy(n, o)h(n, o)dndo

0

_ /U -0 (f”O },E?hajlhindz)dn> ( /n " h(n,a)dn) do. (46)

0

= E[y(n,0)0] = h(o)

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

o1

5= /01(1 _ 0VE[y(n, o) |olh(c)do > / (1= 0)h(c)do = 0. (47)

0 g0

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 /(n), the labor market payoff v(n)
and the profits 7 (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) — v(n) — ¢(I(n)) =
nl(n) —m(n) —v(n) — ¢(l(n)) in the government’s budget constraint (10) and rearrange to find

/ " ni(n) f(n)dn = / l {U(n) o) + (1 — 7yr(n) | f(n)dn + G. 48)
no no
In words, aggregate output equals the sum of private consumption (first term) and public
consumption (second term).

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

v'(n) = (1= T'(2(n)))2'(n) — ¢'(l(n))I'(n). (49)

Next, use the first-order condition from the profit maximization problem (4) and the rela-
tionship 7(n) = nl(n) — z(n). Condition (49) can then be written as

/

v'(n) = #in)) [l(n) - Tr'(n)] . (50)
n

This condition differs from the incentive constraint in the Mirrlees (1971) problem through

the occurrence of the term 7/(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

7(n). (51)

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 ©/(n) < 0). Combining equations (50) and (51) gives

o) = DN 0 pmypacm) - | (52)

As stated in the main text, I assume /(n) is bounded from above in such a way that the labor
market payoff is weakly increasing in ability: v/(n) > 0.%* The labor market payoff does not
vary with ability if firms have full monopsony power (i.e., if u(n) = 1 for all n). In that case,
all individuals are put on their identical participation constraint and hence, v'(n) = 0.

The government’s problem consists of choosing the allocation variables v(n), m(n) and
I(n) at each ability level n to maximize welfare (9), subject to the resource constraint (48) and
the incentive constraints (51) — (52). As it turns out, it is important to take the non-negativity
constraint /(n) > 0 explicitly into account.*> The final restriction we need to impose is that
the profits from hiring the least productive workers are non-negative: 7(no) > 0. This con-
dition guarantees that firms are willing to hire individuals of all ability levels.*® It is shown
in Appendix V that this constraint is always binding, which ex post validates the assumption
that 7(ng) = 0 in the description of the equilibrium: see Definition 2 and equation (7). The
optimal tax problem can now be formulated as a standard optimal control problem where
v(n) and 7(n) are the state variables and /(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 7 and a non-linear tax on labor income 7'(z(n)), I as-
sume that earnings z(n) = nl(n) — 7(n) are increasing in ability whenever the non-negativity
constraint on labor effort is not binding: 2/(n) > 0if /(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.

“From equation (52), it follows that this is the case if 1/ (n) < u(n)(1 — u(n))l(n)/x(n) provided 7(n) > 0. This
condition always holds if monopsony power does not vary with ability.

“5To ensure consumption is non-negative, one could also include the constraint v(n) 4 ¢(I(n)) > 0 for all n. I
assume the revenue requirement G and preferences for redistribution are such that this constraint never binds.

“6To see why, note that the general solution to the differential equation (51) is

) = ) | 24 [ myam).

w(no)  Jng

which simplifies to equation (7) if 7(no) = 0. Because labor effort is non-negative, it follows that w(n¢) > 0
implies w(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 | = I(z,v(n)), where v(n) = v(n) for all n. The profit
maximization problem is

max nl(z,v(n)) — 2. (53)

By the implicit function theorem, I, = (1 — 7")/¢’, where I ignore function arguments to
simplify notation. At an interior solution, the first-order condition is given by

n-T) 4 _,, (54)

¢'(I(z,v(n)))

The second-order condition is strictly satisfied if the left-hand side of equation (54) is strictly
decreasing in earnings z. The latter is true if and only if

—¢" (1) = n?T"(2) <0, (55)

where I used the first-order condition (54) and substituted out for {(z,v(n)) = I. Because ¢(-)
is strictly convex, condition (55) is satisfied as long as the tax function is not too concave.
To determine how earnings z vary with ability, rewrite equation (54) and define

L(z,n) =n(l —T'(2)) — ¢'(I(z,v(n))) = 0. (56)
Next, apply the implicit function theorem and use the first-order condition (54) and the prop-
erty [, = —1/¢’ to find
O]

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

Z'(n) = — (57)

From the incentive constraint (52), v'(n) > 0 as long as monopsony power is not too quickly
increasing in ability (which is assumed throughout). The numerator in (57) is therefore un-
ambiguously positive. Hence, 2'(n) > 0 if and only if the denominator is positive as well. This
is the case if and only if the second-order condition (55) is satisfied. Therefore, if the alloca-
tion satisfies the monotonicity condition 2'(n) > 0, it follows that the first-order condition
for profit maximization (54) is both necessary and sufficient.

48



IV Lagrangian and first-order conditions

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

. 7?Elnax s W= /no [ 2)(1—7’)7[’(77,):| f(n)dn, (58)
s.t. / 1 [nl(n) —v(n) —¢((n)) — (1 — T)7T(TL>:| f(n)dn =G,
N L) ] PN (o I
v () = “E 1 i) - 20 x|,
: 7T/ n) = n)n M/(n m™n
Vo i w'(n) = p(min) + Z(n),
Vn: I(n) >0,
W(no) Z 0.
The corresponding Lagrangian is given by
&= (59)

/ [<9(n)v(n) (1)1 - )(n) + n(nl(n) ~vlm) = ¢llm) = (1 = mj(n) - G) ) )

T x(m 2 ) ((1 ~ p(n))in) — “'(”)wm)) X (m)o(n) + A(n) (u(n)l(n) n “'(”)wm))

n () ()
+ N (n)n(n) + w<n>z<n>] dn + X(no)v(no) — x(n1)v(n1) + Ano)m(ng) — A(ny)m(ny) + Ex(no).

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

ditions are given by

v(n): (g9(n) =n) f(n) +x'(n) =0, (60)
A (=00 -2 - nfm -4 (0 <) +Xw =0, 6D
. n—d n M — uln / ")) — ”M/(n)ﬂ'n
s (=) £+ X (= @ + 1) - 2 D)) 62
A m)u(n) + () = 0
: g’ — u(n n—Ml(n)ﬂ'n —/(n) =
K % (= i) = 4 )~ o) =0, 63)
. njn M/(n)'ﬂ' n —7T/ n)=
M) s i) + o) = () = (o4
wi [ (i) = o) = 1) — (1= 7)(n) — G)fln)dn = 0 (65)
U(no): X(nO):O) (66)
o(m): —x(m) =0, 7
m(no) : A(no) +& =0, (68)
m(n1) s = A(m) =0, (69)
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w(n): Y(n)l(n) =0, ¥(n) >0 and I(n) >0, (70)
& &m(ng) =0, £>0 and 7(ng) > 0. (71)

[ assume the second-order conditions for the welfare maximization problem are satisfied and
that earnings z(n) = nl(n) — 7(n) satisfy the monotonicity condition z’(n) > 0ifi(n) > 0.

V Derivation of the optimal marginal tax rate

This Appendix derives the optimal marginal tax rate in the general case where monopsony
power p(n) varies with ability. To that end, it is useful to first derive an expression for the
multipliers x(n) and A(n). Combining equations (60) and (67) gives

ni

() = xtmn) = [ ¥omdm =~ [ (- g(m)) fm)am. (72)

n

Evaluate equation (72) at n = n( and use the transversality condition (66) and the normal-
ization [;'' g(n)f(n)dn = 1 to find

[ =gt fydn =~ 1 =0 73)

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

St g(m) f(m)dm
1—F(n)

g(n) = (74)
the average welfare weight of individuals with ability at least equal to », so that x(n) = —(1 —
g(n))(1—F(n)). Because g(ng) = 1 and g(n) is non-increasing in ability it follows that g(n) < 1
and hence, x(n) < 0.

To derive an expression for \(n), rewrite equation (61):

o ) W g [t
V() + A m) = (1= ) - LR [ g, @9

where [ used equations (72) and (73) to substitute out for x(n) and 7. Equation (75) is a linear
differential equation in \(n). Using the transversality condition (69), the solution is

_ ny ,,/ / ni
An) = _ZEZ;u _ 81— F(n) +/n ’LEZ) ¢ (l?;m)) /m (1— g(s)f(s)dsdm,  (76)
where i(n) is the average monopsony power of individuals with ability at least equal to n. To
sign A(n), note that ¢’ > 0. If monopsony power is not too quickly increasing in ability (as
assumed throughout), A\(n) < 0. Equations (68) and (71) then imply £ > 0. The assumption
that firms do not earn profits from hiring the least productive workers (i.e., 7(ng) = 0) is
therefore without loss of generality.

To derive an expression for the marginal tax rate, consider the first-order condition for
labor effort (62). Because ¢’ = 0 and w(n) = 0if/(n) = 0, the non-negativity constraint on
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labor effort is binding (i.e., ¢»(n) > 0) if

nf )~ )1 =750 - Fa) + [ om0 gy psgasam <o, @

n

where I imposed n = 1 and substituted out for A(n) using equation (76). The latter is true if
the local Pareto parameter

am) = Ty - rm

! (m) CUm) [y g () £ (s)dsdm
~ 1-F(n) '

- F(n) (76)

Hence, at ability levels where condition (78) holds, optimal labor effort and earnings are zero:
I(n) = 0and z(n) = ni(n) — m(n) = 0. If monopsony power does not vary with ability (i.e., if
wu(n) = p), the right-hand side simplifies to (1 — 7)X. At ability levels where condition (78)
does not hold, labor effort and earnings are positive. Substituting ¢)(n) = 0, » = 1 and the
first-order condition for profit maximization n(1 — 7") = ¢’ in equation (62) gives

Tannfn) == (1= e + o't - 0 ww)) - ). 79

Substituting x(n) and A\(n) from equations (72) and (76), equation (79) can be written as

T'(2(n))nf(n) = (1 — g(n))(1 — F(n))i, [(1 — p(n)) <1 + ¢/,;€n)> - ”(”)(Zl::((g))}

w1 =9 - Fo) = [ 2 ([0 g s ) am @0

m m

Next, use the condition n(1 — 7") = ¢’ and denote by (n) = dﬂ%én) the elasticity of labor sup-
ply. The latter measures the percentage increase in labor effort /(n) following a one percent
increase in the net-of-tax rate 1 — 7"(z(n)): see equation (4). Upon dividing equation (80) by

nf(n) and rearranging, we obtain equation (19) from Proposition 4:

T/(0) = £ ) (0= 7S+ (1= ) (0= )+ )= g(m) 6D
)= TN~ gn) S ) = T (em) ([0~ g(s))f(5)ds) dm
Hme(n)in) () |

If monopsony power does not vary with ability (i.e., 1/(n) = 0), the last two terms cancel.
Substituting p(n) = fi(n) = u gives equation (11) from Proposition 1.

From equation (81) it follows immediately that the optimal marginal tax rate is zero at the
top: T"(2(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): 1/(n) is
bounded from above. Moreover, g(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., ¢(I) = I'T1/¢/(1 + 1/¢)), substitute
e(n) = e in equation (11) and use the definition of a(n). Rearranging gives the result from
Corollary 1:

a1 PS4 (1 w4 1)1 - g(n)
T ) = e -0+ 190 —3(n) (62)

This is a closed-form solution for the optimal marginal tax rate. To determine how the latter
varies with monopsony power, differentiate equation (82) with respect to p to find
T'(2(n)) _am)(1-7)E - (1+1/e)(1—g(n)+ (1 -7)EA+1/e)(1 - g(n))

o (a(n) + (1 — p)(1 + 1/e)(1 — g(n)))? - (83)

Equation (83) is positive if and only if the numerator is positive. Because g(ng) = 1, this is
always the case at the bottom of the income distribution if (1 — 7)X > 0. At higher ability
levels, the impact of monposony power on optimal tax rates is generally ambiguous. To see
why, note that g(n) < 1 for all n > ny if the government wishes to reduce inequality gener-
ated by differences in ability. To derive the result from the corollary, divide the numerator in
equation (83) by a(n)(1 —7)%(1 — g(n)) > 0. The resulting expression is positive if and only if

(1=7E) ' <((1+1/e)A —g(n) " +a(n)~". (84)

VII Welfare effect of raising monopsony power

This Appendix analyzes the welfare effect of a proportional increase in monopsony power by
a percent, starting from a situation where monopsony power might vary with ability. Hence,
after the increase monopsony power is /i(n) = p(n)(1 + «). Welfare is then given by

2= [" [(@(n) o) + (L= 5 —n)(1 - 7)w(n) + n(ni(n) — $(I(n) - G>>f<n>

0

o)+ 0 (1= )1+ apicn) = 8w ) + Nyt
20 () (1-+ i) + 28 x(0)) + 0o + (o0 = o)
+ A(ng)m(ng) — A(n1)m(ny) + Em(nog), (85)

which is the optimized Lagrangian (59) evaluated at ji(n) = u(n)(1 + «). Here I used the fact
that the increase in monopsony power is proportional, which implies

A _ K
- = (86)
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By the envelope theorem, the welfare effect is

) 02 [ () ) twiinin (87

0

Next, use equations (72) and (76) to substitute out for x(n) and A(n). This leads to

P [ D T 0 g sansam — =z [ gy

0 n n /L(Tl)

o [ (0 g f(e)as ) am| utoit)an, @0

p(n) — m m

which coincides with equation (20) from Proposition 4 after imposingn(1 — 7") = ¢'.
The above expression simplifies considerably if monopsony power does not vary with
ability. The term in the second line of equation (88) cancels. Substituting u(n) = p gives

oW (a) _ (89)
fJe
" '(I(n)l(n) [™ "
[ = g g — (- 05 o) [ pmyam] an
no 1- Y n n N~~~ Jn
=v/(n) =n'(n)
Apply integration by parts with boundary conditions g(ng) = 1 and 7(ng) = 0:
W(e) (™ o
o /no [1 - M(l g(n))v(n) — (1 T)E?T(n):| f(n)dn. (90)
The latter can be simplified further after defining
YY" = —Cov|v,~] > 0, 91)
¥F = —Covlo(1 — 7)7,v] = B(1 — 7)7 > 0. (92)

The first measures the negative covariance between labor market payoffs v(n) and welfare
weights v(n, o). The second measures the negative covariance between welfare weights and
capital income o(1 — 7)7. It is proportional to the covariance between shareholdings and
welfare weights introduced before. Substituting these terms in equation (90) gives

Oa 1—p '

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)

pEb > (1 — p)xk, (94)

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: ¢(1) =
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I'*1/2/(1 + 1/¢). To see this, recall that Corollary 1 gives a closed-form expression for the
marginal tax rate:

(- DS (1 W)+ 1)1 — g(n)
et =y - W+ /50 —gm) 99

provided a(n) > u(1 — 7)%. Labor effort can then be determined from equation (4):

. a(n) — p(1 — )9 :
i) = <a<n> T 1 g<n>>> 96)

and l(n) = 0ifa(n) < u(1 — 7)%. Denote by n’ > ng the highest ability level where the non-
negativity constraint on labor effort /(n) > 0 binds. Substituting the above in equation (88)
and setting u(n) = p and hence, p/(n) = 0 gives

aygf) - /nn“{ (a(n) n (T(f)u;(f(j 1_/;))(21L - §(n))> (=gt = (= T)E]

x (1 — F(n))n® (

a(n) —pu(l—7)%2 )E in
a(n) + (1 —p)(1+1/e)(1 - g(n)) ’

which is expressed solely in terms of exogenous variables.

97)

Proof Corollary 2
To derive the result from Corollary 2, note that equation (94) gives a necessary and sufficient
condition to determine if an increase in monopsony power raises welfare. Next, write

ni

s = / (1= gm))o(n) f(n)dn = / (1 - g(m))(2(n) — T(=(n)) — (i(n))) f(n)dn

0 no
ni

- / "1 g(n) (=) — T(2(n))) f(m)dn — / (1 - g(n))$(i(m) f(n)dn

0 no
ni

— —Covlz — T(2),4] - / (1 - g(m)é(1(n)) f (n)dn

no

=== ("= g)otm)sman 98)

0

Because g(n) is weakly decreasing in ability and averages to one, the second term on the last
line of equation (98) is non-negative if labor effort is weakly increasing in ability. Therefore,
> > ¥V if’(n) > 0. In that case, an increase in monopsony power raises welfare only if

pf > (1 —p)zk. (99)

Unlike equation (94), 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: u(n) = p for all n. Then, the welfare
impact of raising monopsony power is (see equation (87)):

3)/6\;;#) = /n:l (_X(n)gb’(ngn)) + /\(n)> I(n)dn. (100)

The solutions for x(n) and A(n) do not depend on the degree of monopsony power and are
given by (cf. equations (72) and (76)):

x(n) =—=1—=gn)A-Fn), An)=-(1-7)51-F(n)). (101)

The solution for I(n), in turn, is determined implicitly by the first-order condition (62):

D) 1) = (n— & AN 1) + (0~ ) (@ 1) + ¢ G)Im) + A =0 (102)

orl(n) = 0if+¢(n) > 0, whereI imposed p(n) = u, 1/(n) = 0 and used = 1. After substituting
the solution for x(n) and A(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 (100) again with respect to p:

2 ™ 9l(n n
o= [ [y + o i) 2w an. 0w

The impact of monopsony power on labor effort 9i(n)/dpu, in turn, can be found by applying
the implicit function theorem on equation (102):

Ol(n) _ Or(I(n), u)/Op (104)

o Or(l(n), 1) /l(n)’
Because the solution for labor effort /(n) maximizes the Lagrangian (59), it must be that I'(-)
is decreasing in labor effort: oI'(I(n), u)/0l(n) < 0. Therefore, 0l(n)/0p > 0 if and only if
or'(l(n),n)/0pn > 0,i.e., if and only if

- _Xg’) (¢'(L(n)) + ¢"(I(n))1(n)) + A(n) > 0. (105)

The right-hand side is exactly the term that is multiplied by 0i(n)/0u below the integral sign
in equation (103). It follows that the welfare function is convex:
2

82W(#)_ " —1 _X(n) "(Un "N (n n n
o = [ st e ) + o G)m) + )] o> 0. 106)

Because the welfare function W(yu) is convex in 4, the degree of monopsony power that

maximizes social welfare is either p* = 0 (perfect competition) or p* = 1 (full monopsony
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power). To determine which of these is optimal, compute the welfare difference
AW =W(1 / W ( (107)

The marginal welfare impact of raising monopsony power W (u) can be obtained directly
from the relationship OW/0a = (0W/0u) x u, where 0WW/d« follows from equation (93):

W () = ~ [Lz“ - zk} . (108)

As a last step, combine equations (107) and (108) and use the property dlog ;1 = dp/u. Full
monopsony power is optimal if and only if AW > 0, i.e., if and only if

1
/ [“zv - z’f] dlog ju > 0. (109)
o L1—p

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 /(n), v(n) and 7(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 ¢(n) = v(n) — b induce labor supply responses on the
extensive margin, cf. equation (21).

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

W = / / / (n,o,0)U(n,o,p)h(n,o,p)dpdodn
no Joo J¢¥o
n1 o1
/ / / (n,o,p [max{v(n) —p,b}+o(1— T)7T:| h(n, o, )dedodn
©o

/ / [/W(n) (n,0,90)(v(n) — p)h(n,o, ¢ ds0+/:1 n, o, @)bh(n, o, (p)d<p:| dodn

ny
(1-7) / / / (n,o,p)oh(n,o,p)dpdodn
©o

) / [ / om0} (0() — 9k, o)dip + /*’1 9(n, @)bk(n, )dw]dn

no
(1—-71 / / k(n, e d(pdn/ / / (n,o,0)oh(n,o,¢)dedodn
0 Yo

/ /:m [ (v(n) — @) + (1 —7)(1 — z)ﬂ(n)} k(. )diodn
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ni re1
+ [ gnpprn, p)dgdn 10

0 w(n)

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

h(n,o,p)do. (111)

[ y(n, o, 0)h(n, o, ¢)do a1
g(n,p) = =2 k(n, ) =/

fglhn o, ¢)do

0

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

n1 el
/ / ) + 7m(n))k(n, p)dpdn = / / bk(n, p)dedn + G. (112)

©0 no SO(TL)
In words, the government collects income taxes 7'(z(n)) and profit taxes 7 to finance a benefit
b for non-participants and an exogenous revenue requirement GG. To write the final result in
terms of the allocation variables, substitute out for labor income taxes 7'(z(n)) = nl(n) —

m(n) —v(n) = o(l(n)):

ni (n)
/ /¢ (nl(n) = v(n) — 6(U(n) — (1 = 7)) k(n, P)dipdn

n1 el
/ / ©)dpdn + G. (113)

Using the definition for the participation rate (22), the final equation can be written as

/m [p(SO(n))(nl(n) —v(n) = ¢((n)) — (1 =7)x(n)) = (1 = p(e(n)))b| f(n)dn = G.  (114)

0

where f(n) is the density associated with the marginal distribution F'(n) of ability:

f(n) = /SO1 k(n,p)de. (115)
#0

The incentive constraints are the same as before and given by equations (51)-(52). This
is because firms cannot observe participation costs. Hence, as in the model without a par-
ticipation margin, equilibrium labor effort /(n), earnings z(n) and profits 7(n) can again be
found by solving equations (4) and (7) together with the relationship 7 (n) = ni(n) — z(n). As
aresult, the incentive constraints are unaffected.

The government chooses i(n), v(n) and 7(n) for all n and a benefit b to maximize social
welfare (110) subject to the resource constraint (113), incentive constraints (51)—(52) and the
requirements 7(ng) > 0 and /(n) > 0 for all n. The corresponding Lagrangian is

2L

no

v(n)—b
/ (mmww+omw—m—wwu1—ﬂu—zwm> (116)

¥o
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T [nun) ~ (0(n) —B) — b — g(i(n)) — (1 — 7)(n) - Gka, o)

+/s01 (g(n, cp)b—n(b—i—G))k(nv(P)d(P

v(n)—b

3 P8 1= it ~ x| )0+ (o)~ )
+ A(n) [,u,(n)l(n) + ‘;((Z)) W(n)] + N(n)r(n) + w(n)z(n)] dn

+x(n0)(b+ (v(no) = b)) — x(n1) (b + (v(n1) — b)) + A(no)7(no) — A(na)w(n1) + Em(no),

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

Derivation of equation (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

ni ©1 ni
[ [ o) - mknppdodnt [\ @dn+xng) - x(m) =0, a17)
no Yo o

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 n = 1, as before. The first-order
condition with respect to n gives the aggregate resource constraint (114):

/m [p(nl(n) —v(n) —¢((n)) — (1 —7)r(n)) — (1 —p)b — G] f(n)dn = 0. (118)

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

: -7)(1-%X- n_;/(n) nﬂ/— n '(n) =
wn)s o= 00 =2 - L8 (M - aw) X =0, a1
. n—d& n M _uln / "(n)) — //Nl(n)ﬂ n
) s = 0) 00+ X (0= )6+ 6100) = 072 (o)
+ A(n)p(n) +¢(n) = 0. (120)

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(¢(n)).

The most significant difference compared to the model without a participation margin is
in the first-order condition with respect to v(n) (or, equivalently, v(n) — b):

p {gpm) Cat 1; ((1 ~ (1= S)(n) + nlnd(n) — v(n) — $(I(n) +b— (1 m(n)))] f(n)

+x'(n) = 0. (121)

Here, p’ = p'(¢(n)) captures the increase in the participation rate if the participation thresh-
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old p(n) = v(n) — b increases. Moreover, g,(n) is the average welfare weight of individuals
with ability n who are employed, i.e., for whom ¢ < v(n) — b:

fv(n)fb

oo 9, @)k(n,p)dep

v(n)—b (122)
Joo | K(n,p)de

gp(n) =

The first-order condition with respect to labor effort (120) can be used to derive an ex-
pression for the optimal marginal tax rate 7’(z(n)). If the non-negativity constraint on labor
effort is not binding (i.e., /(n) = 0), the latter can be written as

n i (1)
p(n)

where I substituted out for» = 1 and used n(1 — 7'(z(n))) = ¢'(I(n)). The expression for x(n)
can be obtained as follows. Substitute n = 1 and 7'(z(n) I(n) —m(n) —v(n) — ¢(l(n)) in
(

T Gl = =X (= p)@ + 1) = 02 o))~ prcm). (129

n)) =n
equation (121) and use the transversality condition y(ny) = 0:
x(n) = —/ D [1 — gp(m) — %(T(z(m)) +bo+(1—-(1— T)Z)ﬂ'(m))] f(m)dm. (124)

To derive an expression for A\(n), substitute n = 1 in equation (119) and rearrange to find the
following linear differential equation in A(n):

V) + LA m) = pl1 = )z + ), (125)

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

A == [ = e gy + | 126)
— == [ i

nlﬂ/(m)ﬂ " — S —Zl/ zZ\S — — T (S s)asfam
w [T [l - e + b+ (- (L= 1)S)a() | Fds]

Substituting the solutions for y(n) and A(n) in equation (123) gives, after rearranging,

ni

P (2(n))nf(n) = (1 - 7)E / pua(m) f(m)dm + (1 — p(n))(1 — T'((n))(1 + 1/2(n)) (127)

n

X /m » [1 — gp(m) — ZZ(T(z(m)) +b+(1-(1- T)E)W(m)):| f(m)dm
W (mw(n)g” ™ —am) — 2 ol (1 — ) (m mdm
A [ 1= gutm) = L (et + 0+ (1= (1= 7)) | Fm)a
- / ,u’(m)% [/ p {1 — gp(s) — %(T(z(s)) +o+(1—-(1- T)E)W(S)):| f(s)ds] dm.
If monopsony power does not vary with ability (i.e. u(n) = ), this condition simplifies to

p(e(n))T'(2(n))nf(n) = (128)
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p(l —7)% /n1 ple(m)) f(m)dm + (1 — p)(1 = T'(2(n)))(1 + 1/2(n))

" Calmy P (1 — AV (m m)dm
< [ aetm) [1 gp(m) — 22T (T0m) b+ (1= (=) 2)m(m)) | f(m)dm.
As a final step, denote by F,(n) = 1 — [ p(¢(m))f(m)dm gy(n) the distribution of em-

ployed individuals with density f,(n) = p(¢(n))f(n) and by p(n) = p'(p(n))/p(¢(n)) the
semi-elasticity of the participation rate with respect to the threshold ¢(n). Substituting these
in the final equation and rearranging gives the result from Proposition 5:

7(e(0n) = St [ = )+ (L= )1 = T (a() (15 1)
<E [1 - gylm) — plm)(T(=(m)) + ) plm)m(m)(1 — (1~ )D)fm 2] |, (299

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

Derivation of equation (24)
To derive the welfare impact of a proportional increase in monopsony power from p(n) to
u(n)(1 + «), modify the Lagrangian (116) to

2= [ [ / :(n)b (gm, )b+ (v(n) — ) — @) + (1 = 7)(1 — Syn(n) (130)
e nl(n) = (v(m) = ) b= 0(1(n)) ~ (1 = 7)) = G| ) k(. )
/n) . <g e)b—n b+G)>k(n,<p)dcp

x0T 1= a4 i) = 0 n(m) | + )0+ (wl) - )

W) ,
£ 2) |0)(1+ @)+ )] + X)) + (i)

+x(n0)(b+ (v(no) = b)) = x(n1) (b + (v(n1) = b)) + A(no)m(no) — Alna)m(n1) + Em(no).

By the envelope theorem,

MW(a) 0L(a) /”1 B ¢
da oo /. x(n) - + A(n) ) u(n)l(n)dn. (131)
Substituting in the solution for y(n) and A(n) from equations (124) and (126):
aw(a) B ni B B ni M(m) /n1 /( )¢/
4 _/no u(n)l(n)[ (1 T)z/n pA i + [ S (132)

([ o[-0 - L) o+ 0 - 0= 9| fas) am
+ i/ /nnl P [1 — gp(m) — ];/(T(z(m)) +b4+(1-(1- T)E)W(m))} f(m)dm] dn.
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If monopsony power does not vary with ability, the final equation simplifies to

2 [ [~ =793 [ ptetmsmpam -+ LU 133)

0

x /mp(sdm)) [1—gp(m) —M(T(z(m))—i-b—i-(1—(1—7')2)77(m))} f(m)dm]dn.

p(p(m))
Applying integration by parts (as in Appendix VII) gives:

W(a) m
) - G—ﬂE/ 7(n) fy()dn

+ / (n [1 — gp(n) — p(n)(T(2(n)) + b+ (1 — (1 — T)Z)T(‘(n)):| [p(n)dn

_— 1_ﬂﬂﬂv<ﬁ<><ﬂ1—a—7mwummz

b [ o) |1 = gy = 0 (Tet00) +8)] (i 134
no

where I used the definitions f,(n) = p(¢(n)) f(n), p(n) = p'(¢(n))/p(e(n)) and 2* = S(1-7)7.

Next, multiply the final equation by 1 — x 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, v(n,o,¢) = 1 for all (n,0, ») and hence,
gp(n) = 1foralln and ¥ = 0. Substituting this in equation (129) and rearranging gives

T'(:(n) ()
1= T7(2(n)) 1+ 2(n)

nﬁ()(1lw/mﬂmﬂﬂdmn+b+ﬂmnmmﬂm. (135)

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
x(n) > 0 for all n. To see why, note that if ¥ = 0 and /(m) = 0 for all m, equation (126)
implies A(n) = 0 for all n. Equations (123) and (131) then simplify to

Ty = =X 06/ Um) + 0" Ui, 136

[ o LU, 137)

where OWW/0u = (0W/0«) /1 measures 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 x(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 (116) imply
x(np) = x(n1) = 0. In words, the function y(n) starts at a value of zero at ny and ends at a
value of zero at n;. At intermediate values, the function may be positive, zero or negative. I
now demonstrate that if © > 0, there does not exist an interval [n', n"] C [ng, ni] withn” > n’
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where x(n') = x(n”) = 0and x(n) < 0for alln € [n/,n”]. If such an interval does not exist, it
must be that x(n) > 0for all n € [ng,n1] and x(n) > 0 for all n € (ng, 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 y(n') = x(n”) = 0 and x(n) < 0 for all
n € [n/,n”]. Then, according to equation (136), 7"(z(n)) > 0 and hence, n > ¢'(I(n)) for all
n € [n/,n”]. Furthermore, by equation (121), the function x(n) evolves according to

X'(n) = =p(n) [nl(n) —v(n) — 6(I(n)) + b] fp(n), (138)
= Q(n)

where I substituted g,(n) = n = 1 and £ = 0 and used the definitions f,(n) = p(¢(n))f(n)
and p(n) = p'(¢(n))/p(e(n)). Because p(n)fy(n) > 0 and x(n') = x(n”) = 0 by construction,
it must be that Q(n) « x’(n) switches sign at least once on the interval [n’,n”] or Q(n) = 0
for all n € [n/,n"]. To determine how Q(n) = nl(n) — v(n) — ¢(l(n)) + b varies with ability,
differentiate with respect to n and use the incentive constraint (52):

Y(n) = (n—¢'(I(n))'(n) +1(n) = v'(n)

— (1~ FANI () + 1) — (1 — @ L), (139)

n

Monotonicity of labor earnings z(n) = nl(n) — 7(n), in turn, implies

Z'(n) =1(n)+nl'(n) —7'(n) =1 —wln) +nl'(n) >0 < U'(n)> (M — 1) I(n), (140)
n
where I used the incentive constraint (51) to substitute out for 7’/(n) = ul(n). Substituting the
final result in equation (139) and using that n — ¢/(i(n)) > 0if x(n) <0,

V() = (1 - F UM () + U(n) — (1 — gL LD (141)

n

> (=) (M2 )i+ 1) = (1= ) PO i) > 0,
provided p > 0. Hence, the function (n) is increasing on the interval [n/, n"] where x(n') =
x(n”) = 0and x(n) < 0. If, as required, Q2(n) switches sign, it must be that Q(n’) < 0. Equation
(138) then implies x/(n’) > 0. But because x(n’) = 0, it must be that x(n’ + ¢) > 0 for a small,
positive number ¢ € (0,n” —n’). This contradicts the requirement that x(n) < 0 for all values
of n € [n/,n"]. Hence, there cannot exist an interval [n’,n"] C [ng,ni] with n” > n’ where
x(n') = x(n”) =0and x(n) < 0foralln € [n,n"].

To summarize, it has been established that there does not exist a range of values where
x(n) is zero at the end-points and x(n) < 0 in between. But the transversality conditions im-
ply that x(ng) = x(n1) = 0. Because the function x(n) cannot stay on or below the horizontal
axis in the (n, x) plane, it must be that x(n) > 0 for all n. Furthermore, if © > 0, x(n) > 0 for
alln € (ng,n1). From equations (136) and (137) 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 v(n) = z(n) —
T(z(n))—¢(I(n)) exceeds some ability-specific threshold v(n). In addition, firms choose what
fraction I € [0, 1] of output to invest in order to generate productivity growth of A(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

Ln)=((1+AD))nl—2)1—71)—Inl+k [z —T(2) —¢(l) —v(n)|, (142)

where x 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 [ and z gives

I(7)

1—71

n(l—T'(=(n))) |1+ A(I(r)) - ] — ¢ (I(n)), (143)
where [(n) and z(n) denote the optimal choice of labor effort and earnings and () is the op-
timal investment rate that solves equation (27). Equation (143) is the counterpart of equation
(4) from the baseline version of the model.

Let 7(n) denote after-tax profits, which coincides with the optimized Lagrangian (142) 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

n

#n) = p(n)r(r) / [(m)dm, (144)
no
where (1) = (1 + A(I(7)))(1 — 7) — I(7) is the investment-retention rate.*’ Equation (144)
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 (144)
coincides with the expression for profits if the outside option equals v(n) = —7'(0) and firms
do not make profits from hiring the least productive worker: 7(ny) = 0.

The government optimally chooses labor market payoffs v(n), after-tax profits 7(n) and
labor effort [(n) for all n to maximize social welfare subject to resource and incentive con-
straints. In addition, it chooses the profit tax 7 taking into account the impact on investment,
as captured by equation (27). The welfare function is almost the same as before:

W= / " [g(n)v(n) + (1= 2)im)| f(n)dn, (145)

“"Without investment, A(I) = I = 0 and r(7) = 1 — 7. Equation (144) then coincides with equation (7) after
imposing the relationship #(n) = 7(n)(1 — 7).
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which differs from equation (9) only because equation (145) is written in terms of after-tax
profits. The incentive constraints can be derived in the same way as before (see Appendix II):

o _SUE) [ ) )
) = S @ ) - L E, (146)
d =r(t)u(n)lin M/(n)fr n

(n) = i) + 4 o) (147)

The government’s budget constraint, in turn, is given by

/ [T(z(n)) s+ AUE))nin) - z(n))] F(n)dn = G. (148)
Using the property that z(n)(1 — 7) = r(7)nl(n) — 7(n), the aggregate resource constraint can
be written as

ni
/ {(1 + A(I(7)) — I(7))nl(n) —v(n) — ¢(l(n)) — ﬁ(n)] f(n)dn = G. (149)
ng

For analytical convenience, I focus on the case where monopsony power does not vary
with ability: u(n) = p and hence, p/(n) = 0 for all n. The Lagrangian associated with the
government’s maximization problem is then (see equation (59)):

z- [<g<n>v<n> (- D)) (150)

T n(u T+ A(I(7)) — I(#)ni(n) — vln) — §(i(n)) — #(n) — G))f<n>
& (1))

£ x-S

+x'(n)v(n) + An)pur(r)l(n) + X (n)#(n) + w(n)l(n)} dn
+ x(no)v(no) — x(n1)v(n1) + A(no)w(no) — A(na)@(n1) + €7 (no).

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

ni

ni
/ nI'(T)(A'(I(7)) — 1)ni(n) f(n)dn +/ ' (T)uA(n)l(n)dn = 0. (151)
no no

To simplify this expression, combine the first-order conditions with respect to v(n) and 7 (n),
the transversality conditions and the property that the average welfare weight equals one
tofindn =1, x(n) = —(1 — g(n))(1 — F(n)) and A\(n) = —3(1 — F(n)). Furthermore, the
first-order condition with respect to the investment rate (27) implies

NI 1= 1= T (152)

1—71 1—71
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Substituting this in equation (151) and rearranging gives

T I/(T) " —L " r(T)l(n — F(n))dn
1_THﬂWh)AOIUMMMf@Mn_T“)AOuijﬁ)ﬁﬂ F(m)dn. (153
=7

Multiplying both sides by »(7) and applying integration by parts with boundary condition
T (no) =0:

_ vk

l—TXI(T)r’(T)XI_E’ (154)

where ¢ = % f "1 #(n) f (n)dn is the negative covariance between capital income and welfare

weights, as before Next define I(r(r)) = I(r) for all values of 7. Differentiating both sides
with respect to 7 gives I'(r(7))r'(7) = I'(r) and hence, I’(r(7)) = I'() /(). Therefore,

T L@@ ek (155)

=€I,r

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 (150) with respect to labor effort /(n). Assuming the non-negativity
constraint on labor effort is not binding (i.e., 1/(n) = 0), the first-order condition can be rear-

ranged to find
(14 A7) = 1(r)n = 1) £ (o) = (156)
(1= )1 = gl - () (0D ) (LD |y - P
where T substituted out for  — 1, x(n) = —(1 — g(n))(1 — F(n)) and A(n) = —%(1 — F(n)).

Next, multiply both sides of the equation with (1 — 7) /r(7) and use the definition of ¢(n) and
the first-order condition n(1 — 7"(z(n)))r(7) = ¢'(I(n))(1 — 7) (see equation (143)). Equation
(156) can then be written as

1—7

r(7)
{u(l —7)E 4 (1= p) (1 = T'(2(n)))(1 + 1/e(n))(1 — 5(’”))} (1= F(n)).

(14 AU(7) = ()0 — ¢ ()] £ () = (57)

To proceed, rearrange equation (143) to find

T

1—71

M1—Tumm(1+Auw»—uﬂw4vo )—¢wm»:0. (158)
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Therefore, the left-hand side of equation (157) simplifies to

1—7 1—71

(7) ) {T (z(n))nl

=nf(n) (T’(z(n» + Tf((:)) ) . (159)

Combining equations (157) and (159) gives equation (29) from Proposition 7.

[+ A = 1) — 90| 1) =

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
(150),

OW(n) _ 0L (1) _ /m <_X(n)¢l(l(n))l(n) i )\(n)r(T)l(n)> dn (160)

( FUDI) | iA(n)ur(ﬂl(n)) dn
/"1 ( 1 ”1 M

l(n)_l " m)dm ur(7)l(n n
), D st Jan,

— #(n)

where I substituted out for x(n) = — [ (1—g(m)) f(m)dmand A\(n) = =% [ f(m)dm. Next,
apply integration by parts with boundary conditions g(ng) = 1 and @ (ng) = 0:

ny v .
aygl(fb) = /n |:1(1 - g(”))v(n) — izﬁ(n):| f(n)dn = 2 _ 277 (161)

o [1—n Cl-p op

where, as before, XV denotes the negative covariance between labor market payoffs and wel-
fare weights and ©* denotes the negative covariance between capital income and welfare
weights. As a final step, multiply equation (161) by (1 — i) 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(7) € [0, 1] of pretax profits to tax havens according to equation (32),
the social welfare function (9) is modified to

W — /n [g(n)u(n) T (1= )1~ (1= s(m)7 — p(s(r))m(n) | f(n)dn, (162)

where the term (1 — 7)7(n) is replaced by (1 — (1 — s(7))7 — p(s(7)))7(n): see equation (31).
The government budget constraint, in turn, is given by

/ " [T(z(n)) + (1= s(m)r(n) | f(n)dn = G, (163)

0
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which differs from equation (10) because only a fraction 1 — s(7) of profits are taxed. To
derive the aggregate resource constraint, use the property 7'(z(n)) = z(n) — v(n) — ¢(I(n)) =
nl(n) —7(n) —v(n) — ¢(l(n)):
/ [nl(n) —v(n) —¢((n)) — (1= (1 —=s(r)r)m(n)| f(n)dn =G. (164)
ng

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: x/(n) = 0.
The Lagrangian of the optimal tax problem is then

< :/m [<9(n)v(n) +(1=2)1 -1 —s(7)7 — p(s(1)))7(n) (165)
+n

(m<n> ~u(m) = §(i(n)) — (1 — (1 — s(r))r)m(n) - G))f<n>
& (1))

n

+ x(no)v(no) — x(n1)v(n1) + A(no)m(no) — A(n1)m(n1) + Em(no)-

+x(n)(1 - p) +x'(n)v(n) + An)ul(n) + X (n)m(n) + w(n)l(n)} dn

Derivation of equation (33)
The first-order condition with respect to the profit tax 7 is

/ [ —(1=-%)1—=s(r)+n(1—s(r)—s(r)7r) |7(n)f(n)dn =0, (166)
o
where I used the envelope condition that s maximizes the term 1 — (1 — s)7 — p(s). As before,
the first-order condition for v(n), the transversality conditions and the normalization of wel-
fare weights imply = 1. Next, divide equation (166) by aggregate profits f;;l 7(n)f(n)dn and
rearrange to find

s'()r =X(1 — s(1)). (167)

9s _ 9(1=s) O(1—s) 1-7

As a final step, use the property s'(7) = §7 = 57 and define ¢;_, 1, = B(1=7) T=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 (165) with respect to labor effort:

= U Fm) + (1= ) () + " UmN) + A =0, (168

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

T'(2(n)))nf (n) = —(1 — (1 — T'(2(n))) (1 + 1/e(n))x(n) — pA(n). (169)
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As before, the first-order condition for v(n) and the transversality condition x(n;) = 0 can
be combined to find x(n) = —(1 — g(n))(1 — F(n)). To obtain an expression for A(n), use the
first-order condition for 7 (n):

(1= 2)(1 — (1= s()r = p(s(r)) —n(1 — (1 = ()] F(m) + N(m) =0.  (170)
Next, substitute n = 1 and use the transversality condition A(n;) = 0 to find
AMJZ—(1—O—SU»T—MdﬂDE+M®k1—FWD- 170

Substituting the solutions for x(n) and A(n) in equation (169) and rearranging gives equation
(34) from Proposition 8.

Derivation of equation (35)
The welfare impact of raising monopsony power is (see equation (160)):

L o o 1 SO0
- [ (55 [ - st smam -
=v'(n)
_ ;/ ! [(1 -(1- S(T))T—p(S(T)))Z+p($):|f(m)dmM)dn’
=7'(n)

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

D[ [lu — g(m)v(n) — ~[(1 = (1= s(r)7 = pls())T + p(s)]wn)] f(n)dn

O o L1—n I
o 277“ _ k(s(r))m (173)
L—p  p poo

where Y* is the negative covariance between welfare weights and capital income, taking into
account profit shifting. Denote by R = «(s(7))7 the total costs of profit shifting. Multiply
equation (173) by u(1 — ) 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)).%8 As in the calibrated version of the model,

“8Because 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 7'(-) is non-
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for simplicity I assume the utility function is iso-elastic and monopsony power does not vary
with ability: ¢(1) = I'*1/¢/(1 + 1/¢) and pu(n) = u € [0,1] for all n. For a given tax function
T(z) = —q + tz for z > 0, equilibrium labor effort follows from equation (4):

I(n)=(1—1t)n". (174)

The profits firms generate from hiring a worker with ability » are then given by

— " — " E(1 _ +\€ _ H _ € [, 1+e _ 1+e
Tr(n)—u/nol(m)dm—,u/nom(l t)dm—<1+€)(1 t)° [n ny el . (175)

Labor earnings, in turn, are equal to

z(n) = nl(n) —w(n) = (1 1 is) (1—t)Fntte + (15_5) (1 —t)°ngte. (176)
From equation (175) it follows that firms do not generate profits from hiring the least produc-
tive workers: 7(ng) = 0 and z(ng) = nol(no). 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 —7'(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 —7'(0) to the labor market payoff v(ny) of an
individual with ability n if she were paid an hourly wage equal to her productivity:

=T(0) = 2(no) — T'(2(no)) — #(l(no)) = nol(no) — T(nol(no)) — ¢(I(no))

l(n0)1+1/€ . 1 1+e, 1+
- =4q+ [ (1—1t)"ny"e, 177)

= q+ (1= t)nol(no) — = 1/e

where I substituted out for /(n() using equation (174). According to equation (177), the value
of —7'(0) depends on the lump-sum transfer ¢ and the linear tax rate ¢. Hence, whenever
the government changes either of these, it also adjusts —7'(0) to make sure firms do not earn
profits from hiring the least productive workers: 7(ny) = 0.

The labor market payoff for an individual with ability » is given by

I 1+1/e
) =+ (1= )stn) =
_ _ R e, l4e H e, l4e| € e, 14e
=q+(1 t){(l 1+5)(1 t)°n +<1+6>(1 t)no} 71—#5(1 t) " n
_ 1 —p _ n\14e, 14e K _ n\1+e 1+e
—q+<1+€>(1 t) tn T 4 Tz (1 —t)"ny™e. (178)

In equilibrium, the latter coincides with the outside option v(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 (178) illustrates how the labor market payoff v(n)
(and hence, the outside option v(n)) is related to the degree of monopsony power n. 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:

ni
/ [tz(n) —q+ Tﬂ(n)] f(n)dn =G. (179)
no

The government chooses the linear tax rate ¢ and the lump-sum transfer ¢ to maximize
social welfare

W= /n:l [g(n)v(n) F (-7 E)ﬂ'(n)] F(n)dn (180)

subject to the requirement that the budget constraint (179) holds and taking into account
how the tax instruments affect the labor market outcomes cf. equations (174), (175), (176)
and (178). The value of the non-employment benefit —7°(0), which, as stated, is never paid
in equilibrium, adjusts according to equation (177) to make sure m(ng) = 0.

Denote by o(n, t, q), Z2(n,t) and 7(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 (178), (176) and (175), respectively. The Lagrangian of
the government’s problem can then be written as:

L= / [ (n,t,q) + (1 —7)(1— E)fr(n,t)}f(n)dn
A [/no (tz(n, t) — g+ 77(n, t))f(n)dn - G} . (181)

The first-order condition with respect to the lump-sum transfer ¢ immediately implies the
marginal costs of public funds equals one:

‘Zs _ /nn [g(n)\g;_x}f(n)dn = /nm [g(n) - )\}f(n)dn 0 o A=1 (82

0 0
=1

The first-order condition with respect to the linear tax rate ¢ is:

5= oG+ =m0 -5 e
on
\// [ )+ t— + T@t] f(n)dn = 0. (183)

This condition clearly illustrates how a change in the tax rate ¢ 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)).%° It can be simplified
further in a number of steps. First, use the property that both earnings z(n) and profits 7(n)

“9Equation (183) can be written as a more standard sufficient statistics optimal tax formula (expressed in terms
of welfare weights, behavioral responses and the income distributiorp in two steps. First, integrate over the labor
income as opposed to the ability distribution. Second, denote by I(n,t) the labor effort of an individual with
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are proportional to (1 — ¢)¢ and hence, iso-elastic with respect to a change in the net-of-tax

rate:

0z z2(m) O m(n)

o 1—t ot 11—t

Furthermore, using equations (174)—(176) and (178), it follows that

81} _ € M _ 4\, 1+4€ H _ £\e,1te
ot (1+5)K1 1+e 1+5>(1 t)n +(1+5 (1=17ng

= —(1+¢e)z(n) +e(1 —t)*n'*e = —(1 +¢)2(n) + enl(n) = —z(n) + en(n).

Substituting these relationships in equation (183):

ni

o= (1= g(n)z(n) fn)dn + £ | st sman

0 o

e [T a- T rman—et [ 2D )an

0 B 0
Multiplying both sides by 1 — ¢ and rearranging terms gives

o | [ 0= gtsmdn s e [ )+ g snjan]

0 no

— [" = gnsmsmn+e [ am o) - 1 - 1= D] rn)an.

0 no

ni

The optimal linear tax rate is therefore given by

(1= g(m)z(n) f()dn + 2 [ 7(m)[g(n) = (1= (1= )D)| fmydn

[T = g(n)z(n) f(n)dn + £ [ (2(n) + 7 (n)g(n)) f(n)dn =

(184)

(185)

(186)

(187)

(188)

To proceed, use equations (175) and (176) to substitute out for 7(n) and z(n) and the prop-

erty that the average welfare weight equals one: frz)l g(n)f(n)dn = 1. The numerator then

simplifies to:

Ne=(-tF {( 1j—£

)]
+<1+ > E/no nlte _ 1+5)f(n)dn]

— [(1—/@ / (1 = g(n))n'** f(n)dn

<1+ ) 1—Tz/no nite — 1+5)f(n)dn].

ability n and use the relationship o(n, t,q) = ¢+ (1 — t)2(n, t) — ¢(I(n, t)) to substitute out for

1+4+¢

0

aﬁz_z(n)+(1_t)%_ﬂ/n@:_z()_i_(l_t)%_(l_)|:3z or

ot ot n Ot ot ot ' ot
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Using similar steps, the denominator can be written as

ni

Du= [ (1= gyt fudn-+ e [ (00 +7(n) +7(a)g(n) — D) ()

0 no

07| (1= ) [T a = gt ran+ (L) [ gt - vesyan

+e 0 I+e o
n1
+ 8/ n1+5f(n)dn} :

0

==l [0 gt ran e [

0 no

n

1
nlite f(n)dn] . (190)
Substituting these results in the optimal tax formula (188):

(1= 1) (1= gD+ f (n)dn + ($£ ) (L= 7)S [12 (05 = 0§*®) f(n)dn
t= - o .91
(1= 1) 72 (1= g(m))n* f(n)dn + < [ i+ F(n)dn

To proceed, divide the numerator and denominator by [7"' n'** f(n)dn x /(1 +¢). This gives:

p(L=7)3 [ (1= (22)19) fn)dn + (1= ) (1 +1/2)(1 — §)

t= (I+e)+ A —-p)d+1/e)(1—-g) |

(192)

where

. n1 n1+€f(n)
g /n g(n) (fm m1+€f(m)dm> dn. (193)

0 no

Because the average welfare weight equals one (i.e., frz)l

g(n)f(n)dn = 1) and g(n) is decreas-
ing in ability, it follows that § < 1. Intuitively, when computing the weighted average g, more
weight is given to small values of g(n). The term § 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 g.

As a final step, suppose that the lowest ability n( is small compared to the average ability
level. In that case, nj*c/ f;;l n'*€ f(n)dn is close to zero and the optimal tax formula (192)
simplifies to

pA-7)8+ (1 - +1/e)A-9g)

L s S I /S T

(194)
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 g instead of g(n).
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XIII Additional figures
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Figure 4: Current tax schedule

73



Y
\
T e——e,
5000 10000 15000
Ability

Density (x10)

50 100 150 200 250 300 350
Income (in $1000)

Figure 5: Distribution of ability and income
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Figure 6: Local Pareto parameter
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