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Monopsony amplifies distortions from progressive taxes

By DaAvID BERGER, KYLE HERKENHOFF, SIMON MONGEY, AND NEGIN MOUSAVI*

Abstract

In this short paper we show that progres-
sive income taxes distort hiring and wages
when firms have labor market power. From
a firm’s perspective, raising pre-tax wages
increases employment by less when taxes
are progressive as less of the pre-tax wage is
paid to workers. Understanding this when
setting wages leads to lower wages and em-
ployment at all firms. When firms differ
in productivity, progressive taxes also dis-
tort the allocation of labor across firms. We
characterize this novel monopsony cost of
progressivity in a simple monopsony econ-
omy and derive efficiency wedges that de-
pend on progressivity. A simple quantifica-
tion of these wedges points to the possibility
that the monopsony cost may be of similar
magnitudes to redistribution and insurance
benefits.

I. Introduction

A growing number of studies argue
that monopsony is pervasive across coun-
tries and industries (Berger, Herkenhoff
and Mongey (2022), Brooks et al. (2019),
Lamadon, Mogstad and Setzler (2019),
Hershbein, Macaluso and Yeh (2022)).
These studies typically report that work-
ers’ wages are marked down 20 to 30 per-
cent below their marginal revenue product,
indicating significant monopsony power.
A separate literature on taxation mea-
sures income tax progressivity and—in
competitive labor market environments—
computes optimal tax progressivity (Heath-

* Berger: Duke University. Herkenhoff: University
of Minnesota. Mongey: Federal Reserve Bank of Min-
neapolis. Mousavi: Ernst & Young LLP. The views ex-
pressed in this paper are those of the authors and do not
necessarily reflect the views of the Federal Reserve Bank
of Minneapolis or the Federal Reserve System. This ar-
ticle has been prepared for AEA Papers € Proceedings,
202/. This article was supported by NSF Grant - Award
2214431.

cote, Storesletten and Violante (2017)
henceforth HSV, Ferriere et al. (2023),
Holter, Stepanchuk and Wang (2023)
among many others).!

In this paper, we argue that these two
literatures interact in a meaningful way.
Greater tax progressivity lowers the labor
supply elasticities perceived by firms, exac-
erbating monopsony power and contribut-
ing to wider wage markdowns. The intu-
ition is simple. The center of the monop-
sonist’s problem is the labor supply curve.
A monopsonist that faces a very inelastic
labor supply curve understands that wage
cuts will result in much smaller employment
losses. They exploit this to lower wages
and lower their wage bill without sacrific-
ing much productive output.

In the context of this paper, firms under-
stand that when taxes are progressive, a cut
in pre-tax wages reduces post-tax wages by
disproportionately less. Thus tax progres-
sivity acts to lower the elasticity of labor
input with respect to the pre-tax wage that
the firm has to pay. This contributes to
wider markdowns.

The source of monopsony power is the
imperfect substitutability of jobs from the
worker’s perspective. When jobs are im-
perfect substitutes and firm productivity is
heterogeneous, another consequence of tax
progressivity is labor misallocation. High
productivity firms pay higher wages, but
the post-tax wages received by workers are
disproportionately smaller than the pre-tax
wage when wages are higher. Higher pay-
ing firms attract fewer workers because tax
progressivity flattens the post-tax wage dis-
tribution.

1A small set of papers studies optimal taxation in
non-competitive labor markets. Mousavi (2021) is clos-
est to this paper. Cahuc and Laroque (2014) (see ref-
erences therein), Bagger, Moen and Vejlin (2021), and
Hurst et al. (2022) study taxation in frictional search
environments.



2 PAPERS AND PROCEEDINGS

We provide a simple theoretical frame-
work for examining these issues. Impor-
tantly it contains none of the benefits of
progressive taxes. Workers are homoge-
neous, so progressive taxes do not redis-
tribute. Workers face no risk, so progres-
sive taxes do not provide insurance. This
allows us to focus on the novel costs of pro-
gressive taxes. We leave it to future work
to put these new costs head-to-head with
previously understood benefits.

We first establish these mechanisms in an
environment with homogeneous firms. We
extend these results to heterogeneous firms
where the additional misallocation force is
present. We then quantify these forces un-
der standard parameter values. Misalloca-
tion and lower labor supply elasticity effects
induced by progressive taxes significantly
lower output. A change in progressivity
from 0.10 to 0.20—which spans various es-
timates for the U.S.—reduces output by 2
percent.

II. A simple general equilibrium model
of market power with progressive
taxes

The economy is static and features a unit
measure of identical households with a con-
tinuum of workers within each, a contin-
uum of firms indexed by j € [0,1], and a
government. Each worker works at a single
firm and their labor income is taxed by the
government. If a firm pays a pre-tax wage
wj, the household receives )\wjl-_T in post-
tax labor income. Taxes fund government
spending G, although our assumptions will
imply that we do not need to incorporate
the government budget constraint.

HoUusEHOLDS

A representative household distributes la-
bor across a continuum of firms indexed by
j € [0,1]. The pre-tax wage per worker at
each firm is taken as given by the household
and is denoted w;. The post-tax wage per
worker w; = /\wjl-_T7 as in HSV. The house-
hold also receives income from firm profits,
which are rebated lump-sum. The house-

MAY
hold problem is:
1 N1+1/<p
max log|C — ——
g g( gol/“’1+1/80>
n+1 nnﬁ
subject to

C= /)\wjl-Tnj dj + 11

Greenwood, Hercowitz and Huffman (1988)
preferences remove wealth effects on labor
supply, hence output, wages and employ-
ment are determined independent of con-
sumption and the government budget con-
straint. Consumption goods produced by
firms are perfect substitutes and sell at a
price p; = P which we normalize to one.
The household faces a convex disutility in
total labor N, which is determined by the
distribution of labor across firms, n;. Allo-
cating more workers to firm j incurs more
disutility on the margin, requiring higher
compensation. Firms experience this as an
upward sloping labor supply curve.

Define the aggregate wage index W by
the following expression:

1)  AW'TN = /Aw;-fnj dj

Under linear taxes (7 = 0), this is a stan-
dard wage index. Under 7 > 0, W has
the interpretation of the aggregate pre-tax
wage index. Combining this definition with
first order conditions for C' and n;, house-
hold optimal labor supply is determined by:

(1=7)n
w.
aaT
3 W = [/w§l_T)(1+n)dj}
J
(4 N = (W)’

The third equation is a standard optimal-
ity condition for labor supply under pro-
gressive taxes: higher progressivity distorts
labor supply by reducing the after tax wage
on the margin.
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The equilibrium wage index that enters
this expression is also distorted by the pres-
ence of progressive taxes. The household
optimally allocates labor across firms to
equate marginal disutilities of work to post-
tax wages, hence the wage index is formed
using post-tar wages. Progressivity causes
the gap between pre- and post-tax wages
to widen at higher wage firms, which is en-
coded into the wage index via lower weight
on the pre-tax wages of high wage firms.
This can also be seen in the first equation,
which gives the labor supply curve to firm
J. On the margin, higher pre-tax wages in-
crease post-tax wages with an elasticity of
(1—7), and since the household cares about
post-tax wages, raising the pre-tax wage re-
allocates workers with a lower elasticity.

From equation (2) we can derive the
elasticity of labor supply that the firm
faces, under the assumption that the firm
is monopsonistically competitive (i.e. it is
small and hence its effect on W is zero).
The elasticity of labor supply to firm j is
given by:

_ Ologn;

(5) & =n(l-7).

~ Ologw,

Higher progressivity directly lowers the
elasticity of the firm’s labor supply curve.
In an imperfectly competitive labor market,
the firm internalizes this effect, and hence
tax progressivity will directly shape the dis-
tribution of pre-taxr wages.

FirMms

Firms operate a constant returns to scale
production technology vy, = z;n;. They
take as given the labor supply curves of
households and aggregates W and N, and
solve:

(6) Tj = Max z;n; — w;n;
J

subject to
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Firm optimality implies the wage:

3

< e=(-my

(8) W; = Kz , K
The firm cares about the pre-tax wage, and
understands that on the margin, as it in-
creases its wage, the post-tax wage that is
received by workers increases at the lower
rate of (1 — 7). From the perspective of
the firm, labor supply is less elastic with
respect to pre-tax wages. Progressive taxes
make hiring more expensive on the margin,
so the firm does less of it in equilibrium,
which is achieved with a lower wage.

Figure 1 illustrates the partial-
equilibrium effects of increasing tax
progressivity to 7 > 7, holding W and N
fixed. Steeper tax progressivity reduces
the firm’s perceived labor supply elasticity.
They pay wages at wider markdowns, and
the gap between the competitive (efficient)
and monopsonistic allocations widen. The
distortionary effects of tax progressivity
are internalized and then amplified by the
monopsonist.

EQUILIBRIUM - HOMOGENOUS FIRMS

To derive simple analytical expressions
we first assume firms are homogeneous:
z; = Z. Under GHH preferences the follow-
ing conditions characterize labor demand,
labor supply and output:?

_ _ (=7
O) W= nZ. n=g—57
(10) N = p(\W'")”,
(11) v ZN.

In terms of primitives, output is therefore

p(1-7)
re [(1(1 _)T)Z J R
— T fr]
Monopsony Competitive

2The government budget constraint is G = WN —
AW1=TN. Without other fiscal adjustments, changes in
taxes change G. Via the resource constraint (Y = C+G)
this changes C. In the case without GHH preferences,
this would shift labor supply via wealth effects. Hence,
GHH preferences allow us to solve for output without
considering G.
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FIGURE 1. EFFECT OF PROGRESSIVE TAXES ON FIRMS’ OPTIMAL PRE-TAX WAGE (w;) AND EMPLOYMENT (7).

Note: MCj(7) denotes the marginal cost of labor to the monopsonist when tax progressivity is 7. LS;(7) denotes

C

the labor supply curve when tax progressivity is 7. n; (1) denotes the competitive choice of labor, and n;‘ (1) denotes

the monopsonist choice of labor.

The Competitive term is obtained if we
solve the above equations under W =
Z, and hence firms have no wage-setting
power. Progressive taxes show up in
the competitive term for standard reasons:
higher Z produces a higher pre-tax W, but
the post-tax wage received by households
is distorted downwards, reducing household
labor supply.

The Monopsony term reduces output due
to firms’ decisions to restrict demand as
they internalize the increasing marginal
cost of hiring workers. Part of this comes
from preferences via 1. Part of this comes
from policy via 7. Absent progressive taxes,
this term is [/(n + 1)]¥. With progressive
taxes, labor supply elasticities to firms are
lower, markdowns are wider, and this term
is smaller, reducing output for any 7.

We draw two symmetric conclusions.
First, progressive taxes amplify the in-
efficiencies associated with labor market
power. Under monopsony, increasing 7 re-
duces the monopsony term, reducing out-
put.  Second, monopsony amplifies the
inefficiencies associated with progressive
taxes. Under progressive taxes, wage-
setting power introduces an additional
wedge between output and what would ob-
tain under linear taxes.

EQUILIBRIUM - HETEROGENEOUS FIRMS

We now add firm heterogeneity. A first
result is to show how progressive taxes dis-
tort allocations when jobs are imperfect
substitutes, even when firms act compet-
itively. This is reminiscent of results in
Scheuer and Werning (2017). In our case,
however, there is no worker heterogeneity,
but the allocation is nonetheless distorted.
A second result is to show how the associ-
ated loss is amplified under monopsony.

Suppose that firms are heterogeneous in
their productivity, z; ~ F(z). As they are
infinitesimal, firms still pay the same mark-
down p on their marginal product of labor:
wj = ,LLZj.

The same three equations as above deter-
mine {Y, W, N}, with the additional expres-
sion for aggregate TFP, Z:

1-m)

1+7(
(1+772(177;) (I+n)(1—1)
1+n(1—7 .
2; dj .

Progressive taxes now have three roles.
First, the standard distortion visible in
equation (10). Second, the new distor-
tion introduced in the previous section
through which progressivity widens mark-
downs, equation (9). Third, an additional
distortion in terms of the allocation of la-
bor across firms. This is absent if jobs

12)2 =
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are perfect substitutes, as all labor goes to
the highest productivity firm. When jobs
are imperfect substitutes, and progressivity
taxes wages more at high wage, high pro-
ductivity firms, the allocation of employ-
ment is distorted away from these firms.
This reduces aggregate total factor produc-
tivity Z, equation (12), as higher 7 down-
weights higher z;’s. This is clear from a
second order approximation of Z:3

(1+n)1-7)
1+n(1-r1)
—_— ———

Decreasing in 7

log Z = E[logzj}—i—

Fixing n < oo, more productivity disper-
sion raises TFP. However, as taxes become
more progressive, the gains from greater
productivity dispersion are mitigated. In
the limit as taxes become fully progressive
and 7 — 1, productivity dispersion is irrel-
evant: after tax wages at productive and
unproductive firms are equalized and there
are no allocative efficiency gains from pro-
ductivity dispersion.

Note that this additional distortion oc-
curs with or without wage-setting power
of firms. If firms are competitive pu =
1, and Z is unchanged. The result also
holds without worker heterogeneity or sort-
ing. Higher productivity workers sorting
into higher productivity firms would com-
pound this TFP loss. Scheuer and Wern-
ing (2017) study sorting and competitive la-
bor markets from a theoretical perspective.
However, in Scheuer and Werning (2017)
employment at each firm is limited to one
worker—i.e. a one-to-one assignment prob-
lem.* Here, employment at each firm has
an intensive margin, but all workers do not
work in one firm due to imperfect substi-
tutability.

III. Simple quantification

We take a simple approach to quantifying
the potential of efficiency losses from mis-

3We approximate log Z and log z; around E [log 2;].

4 A missing link is studying optimal taxes in a large
firm model of assortative matching as in Eeckhout and
Kircher (2018).

V[log zj} .
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allocation and markdowns induced by tax
progressivity. Estimates of progressivity of
taxes 7 range from 0.05 and 0.25 (see Fleck
et al., 2021; Holter, Stepanchuk and Wang,
2023).> Consider the baseline economy to
be one with 7 equal to 0.15. Then solv-
ing the above equations in log deviations
T =log(X(7)/X (1)) we have

7= (1+e(1=7)Z+¢(l 7).

Note that [ captures monopsony distor-
tions, whereas 7z is independent of monop-
sony power. In that sense, productiv-
ity losses from tax progressivity are not
affected by the presence of a monopson-
ist. However, monopsony power exacer-
bates the distortions of progressive taxation
as evidence by the negative dependence of
11 on tax progressivity.

We keep the direct role of 7 in this equa-
tion constant at 0.15 and increase 7 in the
expressions for Z and p. We keep E[log z;]
and V([log z;] fixed. This causes a decline in
productivity (z < 0) and widening mark-
down (12 < 0).

Working in log deviations reduces free pa-
rameters. We do not have to specify A, G,
@, or E[log z;]. The only inputs are (i) ¢,
which we set to a standard value for the
Frisch elasticity of labor supply of 0.75, (ii)
V[log z;] which we set to capture a 40 per-
cent standard deviation of log productiv-
ity, consistent with Syverson (2004), and
(iii) n for which we consider three values
n € {3,5,7}, corresponding to markdowns
of € {0.75,0.83,0.88}. These markdowns
are within the range reported by Berger,
Herkenhoff and Mongey (2022) and Hersh-
bein, Macaluso and Yeh (2022).

Figure 2A shows that changes in pro-
gressivity within the empirical range can
move output by up to 6 percent.® Effects
are larger when labor supply is less elastic

5The estimated progressivity depends on whether
transfers are included and the handling of zeros. It
also depends on whether state taxes are included (Fleck
et al., 2021). Holter, Stepanchuk and Wang (2023) esti-
mate that across states and time, progressivity lies be-
tween 0.08 and 0.18.

6The value of 7 is not important, with similar results
obtained for 7 of either 0.05 or 0.25.
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FIGURE 2. EFFECT OF PROGRESSIVE TAXES ON OUTPUT VIA MISALLOCATION AND MARKDOWNS.

across firms (n = 3).” Not pictured here,
it should be clear that effects are increas-
ing in firm productivity dispersion. Dou-
bling the standard deviation of log z; under
7 = 3 amplifies the decline in output across
7 = 0.05 and 7 = 0.25 from 6 percent to
around 10 percent.

The markdown effect via p is larger than
the misallocation effect via Z, however both
are large relative to the welfare gains that
are common in quantitative optimal tax ex-
ercises in competitive labor markets. As an
example, suppose such an exercise that did
not factor in monopsony and firm hetero-
geneity found that increasing progressivity
from 0.15 to 0.20 was optimal and increased
welfare by 1 percent. Factoring in firm het-
erogeneity and monopsony under n = 5
would reduce output by 1 percent. The
negative effects via the allocation of work-
ers across firms and wider markdowns could
wipe out most of these gains (Figure 2A).

From this simple exercise we conclude
that studying the role of monopsony and
firm heterogeneity in mitigating the welfare
gains from higher progressivity is an impor-
tant avenue of future research.

"The response of markdowns is smaller when ¢ is
high. Note that du/ds = 1/(s + 1)2. As ¢ — oo,
Ou/de — 0. Greater progressivity lowers the labor
supply elasticity €, but markdowns are less responsive
when the initial perceived labor supply elasticity is high.
Also note that the overall responsiveness of markdowns
to taxes is decreasing in the labor supply elasticity 7:
op/ot = —n/(n(1 — 1) + 1)? which similarly goes to
zero as 1 approaches co.

IV. Conclusion

That progressive taxes may distort labor
supply has been studied extensively in eco-
nomics. This paper introduces distortions
via labor demand. We also offer a theory
through which the presence of taxes distorts
the pre-tax wage distribution.

We have show that: (i) when firms are ho-
mogeneous, wage-setting firms respond to
progressive taxes by distorting downwards
their labor demand, (ii) when firms are het-
erogeneous and behave competitively, labor
demand is distorted across firms and gener-
ates misallocation that is increasing in the
degree of progressivity, and (iii) this is am-
plified under monopsony.

Standard motives for progressive taxes
are redistribution and insurance. Our econ-
omy has homogeneous workers in a uni-
tary household, and no idiosyncratic risk.
Hence, a government in the model that we
have studied would have zero motivation
to pursue progressive taxes, but in richer
economies where these motives exist, we
claim that the economic forces documented
in this paper would still be operative.

In continuing work we study this issue in
a Bewley economy with consumption, sav-
ings, borrowing constraints and individual
decisions over which firm to work at and
how many hours to work. Workers make
individual decisions, and supply labor to a
single firm, rather than the ‘large house-
hold’ set-up in this paper. Labor supply
curves to firms are rich objects that encode
the full distribution of workers’ assets and
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productivity as well as the shape of taxes.
On the extensive margin, progressivity in-
creases a firm’s marginal cost of hiring a
worker away from another firm. On the
intensive margin, progressivity increases a
firm’s marginal cost of getting more hours
out of the workers they hire. Wage setting
firms internalize these higher marginal costs
when setting wages and optimally cut back
on employment by offering lower pre-tax
wages. Under homogeneous firms and com-
petitive labor markets, this rich economy
nests leading frameworks used to quantify
optimal tax progressivity (e.g. Heathcote,
Storesletten and Violante, 2017). Hence we
can quantify the extent to which firm het-
erogeneity and wage-setting power reduce
optimal progressivity in a leading quantita-
tive framework.
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